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BACKGROUND
Implementation of appropriate oral anticoagulant treatment for the prevention of 
stroke in very elderly patients with atrial fibrillation is challenging because of 
concerns regarding bleeding.

METHODS
We conducted a phase 3, multicenter, randomized, double-blind, placebo-con-
trolled, event-driven trial to compare a once-daily 15-mg dose of edoxaban with 
placebo in elderly Japanese patients (!80 years of age) with nonvalvular atrial fi-
brillation who were not considered to be appropriate candidates for oral anticoagu-
lant therapy at doses approved for stroke prevention. The primary efficacy end 
point was the composite of stroke or systemic embolism, and the primary safety 
end point was major bleeding according to the definition of the International 
Society on Thrombosis and Haemostasis.

RESULTS
A total of 984 patients were randomly assigned in a 1:1 ratio to receive a daily dose 
of 15 mg of edoxaban (492 patients) or placebo (492 patients). A total of 681 pa-
tients completed the trial, and 303 discontinued (158 withdrew, 135 died, and 10 
had other reasons); the numbers of patients who discontinued the trial were 
similar in the two groups. The annualized rate of stroke or systemic embolism was 
2.3% in the edoxaban group and 6.7% in the placebo group (hazard ratio, 0.34; 
95% confidence interval [CI], 0.19 to 0.61; P<0.001), and the annualized rate of 
major bleeding was 3.3% in the edoxaban group and 1.8% in the placebo group 
(hazard ratio, 1.87; 95% CI, 0.90 to 3.89; P = 0.09). There were substantially more 
events of gastrointestinal bleeding in the edoxaban group than in the placebo 
group. There was no substantial between-group difference in death from any cause 
(9.9% in the edoxaban group and 10.2% in the placebo group; hazard ratio, 0.97; 
95% CI, 0.69 to 1.36).

CONCLUSIONS
In very elderly Japanese patients with nonvalvular atrial fibrillation who were not 
appropriate candidates for standard doses of oral anticoagulants, a once-daily 15-mg 
dose of edoxaban was superior to placebo in preventing stroke or systemic embo-
lism and did not result in a significantly higher incidence of major bleeding than 
placebo. (Funded by Daiichi Sankyo; ELDERCARE-AF ClinicalTrials.gov number, 
NCT02801669.)
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1996年7⽉1⽇から1997年12⽉31⽇まで、カリフォルニア州で⾏われた横断研究
20歳以上、⼼房細動と診断された患者（75歳以上の⾼齢者が45%を占めた）

riod, the overall prevalence of diag-
nosed atrial fibrillation was 0.95% (95%
CI, 0.94%-0.96%). The prevalence of
atrial fibrillation increased with older
age (FIGURE 2), ranging from 0.1%
among persons younger than 55 years
to 9.0% among patients 80 years or
older; among persons 60 years or older,
3.8% had atrial fibrillation.

The prevalence of atrial fibrillation
was greater in men than in women over-
all (1.1% vs 0.8%, P,.001) and in ev-
ery age group. In women, the preva-
lence increased from 0.1% among those
younger than 55 years to 9.1% among
those 85 years or older (Figure 2). In
men, the prevalence of atrial fibrilla-
tion ranged from 0.2% in those younger
than 55 years to more than 11% among
those 85 years or older (Figure 2).

In addition, among patients 50 years
or older, atrial fibrillation appeared to
be more common in white (2.2%) than
in black (1.5%, P,.001) patients. We
found that the prevalence of atrial fi-
brillation was similar in white (0.5%)
vs black (0.5%) patients aged 50
through 59 years (P=.51) but was more
common in white vs black patients in
the following age groups, respec-
tively: 60 through 69 years, 1.8% vs
1.3% (P=.001); 70 through 79 years,
5.2% vs 4.4% (P=.003); and 80 years
and older, 9.9% vs 7.7% (P=.001).

United States Projections
of Atrial Fibrillation
We next applied the age- and sex-
specific prevalence data from our study
population to census information on the
US population12,13 to estimate the num-
ber of adults with atrial fibrillation
through the year 2050 (FIGURE 3). We
estimate that approximately 2.1 mil-
lion Americans had atrial fibrillation
during the period of cohort assembly
and that there are nearly 2.3 million US
adults with atrial fibrillation currently
(lower bound, 2.0 million; upper
bound, 2.5 million). Furthermore, we
project that this number will increase
approximately 2.5-fold to more than 5.6
million by the year 2050 (lower bound,
5.0 million; upper bound, 6.3 mil-
lion) (Figure 3). As the overall num-

ber of persons affected by atrial fibril-
lation increases, the proportion of the
most elderly will similarly increase. We
estimate that currently 1.85 million
(82%) of US adults with atrial fibrilla-
tion are 65 years or older and nearly
830000 (37%) are 80 years or older
(TABLE 2). By the year 2050, we project
that 4.97 million (88%) of US adults
with atrial fibrillation will be 65 years
or older and 2.95 million (53%) will be
80 years or older. Of note, despite the
higher prevalence among men, we es-
timate that about half of adults with
atrial fibrillation will be women, re-
flecting the greater number of older
women in the United States. Further-
more, given the decline in the inci-
dence of rheumatic fever within the
United States and the relatively low
prevalence of known valvular heart dis-
ease observed in our cohort (4.9%), the
overwhelming majority of these pa-
tients will have nonvalvular atrial
fibrillation.

COMMENT
Within a large, ethnically diverse popu-
lation, we found that 1% of all adults
were diagnosed with atrial fibrilla-
tion. The prevalence of atrial fibrilla-
tion was strongly associated with in-
creasing age, with nearly 4% of persons
60 years and older and 9% of persons

80 years and older having been diag-
nosed with atrial fibrillation. Women
had a lower prevalence of atrial fibril-
lation at every age compared with men,
but the overall number of affected
women was similar. Black patients ap-
peared to be less likely than white pa-
tients to have atrial fibrillation. The na-
tional impact of this arrhythmia is
substantial, because we estimate that 2.3
million US adults currently have atrial
fibrillation. This burden will likely in-
crease in the coming decades since we

Figure 2. Prevalence of Diagnosed Atrial Fibrillation Stratified by Age and Sex
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Table 1. Baseline Characteristics of 17 974
Adults With Diagnosed Atrial Fibrillation, July
1, 1996-December 31, 1997*

Characteristic
ATRIA Cohort

(n = 17 974)
Age, mean (SD), y 71.2 (12.2)

$80 y 25.4
Women 43.4
Race†

White 84.7
B lack 3.6
H ispanic or Latino 2.5
O ther or multiple 9.1

Known valvular heart disease 4.9
Previous ischemic stroke 8.9
Diagnosed heart failure 29.2
Hypertension 49.3
Diabetes mellitus 17.1
Previous coronary heart disease 34.6

Angina 21.8
Myocardial infarction 9.4

*Data are presented as percentage unless otherwise in-
dicated. ATRIA indicates AnTicoagulation and Risk Fac-
tors in Atrial F ibrillation Study.

†Race distribution was based on 15 941 patients (89%
of ATRIA cohort) with assigned race.
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project that 5.6 million US adults will
have atrial fibrillation by the year 2050.
This nearly 2.5-fold estimated in-
crease reflects the projected increase in
the number of elderly persons, mostly
resulting from the higher birth rate dur-
ing the immediate post-World War II
era. Indeed, we estimate that there will
likely be nearly 3 million individuals 80
years or older with atrial fibrillation by
the year 2050.

Our study had several strengths. We
assembled the largest cohort of adults
with atrial fibrillation reported to date—
many times the size of prior studies of
atrial fibrillation prevalence4—which al-
lowed a relatively precise estimation of

recent age-, sex-, and race-specific
prevalence of diagnosed atrial fibrilla-
tion within an unselected, usual care
population. We estimate that at least
87% of this cohort had electrocardio-
graphically confirmed atrial fibrilla-
tion. Our cohort was highly represen-
tative of the California state population
and had greater representation of older
patients, particularly those 80 years and
older, as well as women compared with
earlier randomized trial populations.1

Our cohort also had greater race or eth-
nic diversity than randomized trial
populations and most observational
studies.1,5-8 Finally, our estimates of
atrial fibrillation prevalence are the most
current assessments to date.

Five previous studies have pro-
vided age-specific prevalence esti-
mates based on at least 75 cases of atrial
fibrillation.5-8,14 Our finding that the
prevalence of atrial fibrillation in-
creases substantially with age, espe-
cially after age 50 years, is consistent
with these studies, but the point esti-
mates varied markedly among these
studies. For example, among patients
aged 75 through 79 years, we found a

prevalence of 6.0% compared with
a range of 4.8% to 13.7% in other stud-
ies5-8,14 although the CIs from these lat-
ter studies’ estimates were wide. In ad-
dition to random variation, these
differences may be explained, in part, by
variation in the populations studied and
the methods used to detect atrial fibril-
lation. The approaches used to identify
atrial fibrillation varied substantially
across studies and included medical rec-
ord review only7; triennial patient sur-
veys6; a single screening electrocardio-
gram and physical examination among
potential trial participants14; a single-
screening electrocardiogram and/or
self-reported atrial fibrillation from re-
cruited subjects8; and biennial screen-
ing electrocardiograms, surveys, physi-
cal examinations, and medical records
review from recruited subjects.5 Inter-
estingly, despite using automated clini-
cal and electrocardiographic databases
to identify atrial fibrillation within the
context of usual clinical care in our
population, our prevalence estimates are
most consistent with those of the
Framingham Heart Study,5 which used
the most systematic screening meth-
ods (ie, biennial surveys, physical ex-
aminations, electrocardiograms, and
medical records review of hospitaliza-
tions and outside physician visits) to de-
tect atrial fibrillation among a re-
cruited prospective cohort. However,
our study demonstrates a broader range
of age-specific prevalences in a more eth-
nically diverse and contemporary popu-
lation.

Our preliminary finding that atrial fi-
brillation was less prevalent among older
black patients than white patients is con-
sistent with a previous report from a co-
hort of older adults.11 However, our es-
timates are limited because race or
ethnicity status was missing in 11% of
patients with atrial fibrillation and was
determined for the source population
from survey results in a sample of health
plan members. Additional research in
other populations is needed to confirm
this finding and if confirmed to ex-
plore underlying mechanisms.

Our study also had several limita-
tions. It is likely that we missed some

Figure 3. Projected Number of Adults With Atrial Fibrillation in the United States Between
1995 and 2050
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Table 2. Projected Age and Sex Distribution
of Adults With Atrial Fibrillation in the United
States Between 2000 and 2050*

Year

2000 2025 2050
Women 48.6 46.3 47.4
Age group, y

,65 18.0 15.5 11.5
65-79 45.3 48.7 35.9
$80 36.7 35.8 52.6

*Data are presented as percentage.
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⾼齢、男性、⽩⼈（>⿊⼈）がリスクになりうる ⾼齢が進み、⼼房細動の患者は増加するだろう
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Cardiac Failure Coronary Heart
Disease

FIGURE 2. Bar graph of estimated age-adjusted relative risk
of stroke for men (open bars) and women (filled bars) with
atrial fibrillation compared with those without atrial fibrilla-
tion in presence of cardiac failure or coronary heart disease.
**p<0.01, ***p<0.001 significant excess of strokes.

doubled (p<0.001). There was a more than fourfold
excess of stroke in subjects with cardiac failure
(/?<0.001), and a near fivefold excess was observed in
the presence of atrial fibrillation (/><0.001).

For each cardiovascular condition, the excess risk
of stroke was significantly elevated in the three
youngest 10-year age groups (Table 2). All relative
risk estimates were adjusted for the other cardiovas-
cular conditions. In the oldest 10-year age group, the
excess risk of stroke was significant only in the
presence of atrial fibrillation (p<0.00l). In addition,
significant inverse trends in the excess risk of stroke
with advancing age were seen in those with hyper-
tension, coronary heart disease, and cardiac failure
(p<0.05).

Since cardiac conditions often coexist and may be
present at a subclinical level, the excess risk of stroke
associated with atrial fibrillation was also examined
in the presence of overt coronary heart disease and
cardiac failure (Figure 2). In men with overt coronary
heart disease, those with atrial fibrillation had more
than double the excess risk of stroke (p<0.01). There

was a near fivefold excess in women (p<0.001). In
the presence of clinically evident cardiac failure,
atrial fibrillation was associated with a twofold excess
risk of stroke for either sex. The excess risk in women
was statistically significant (p<0.01).

To estimate the percentage of strokes that could
be attributed to a cardiovascular condition, attribut-
able risks were computed for each 10-year age group.
The attributable risk of stroke from atrial fibrillation
increased significantly with age (Table 3). In contrast,
the attributable risk of stroke resulting from the
other cardiovascular conditions was not affected by
age. In the oldest age group (80-89 years), the
attributable risk of stroke from atrial fibrillation
(23.5%) approached that from hypertension (33.4%).

Discussion
Epidemiological studies have generally confirmed

that cardiovascular abnormalities, including coronary
heart disease, cardiac failure, and atrial fibrillation,
increase the risk of stroke,1-7-17"19 although some
investigators have failed to observe an effect involv-
ing atrial fibrillation.9'20-21 The current report may
help to explain this discrepancy. The absence of a
significant relation between atrial fibrillation and
stroke incidence in other community studies may in
part be explained by the substantially younger ages of
their cohorts. A similar disparity exists between
reports of a fourfold increased risk of stroke in lone
atrial fibrillation in the Framingham Study22 and no
association between stroke and this same condition
in Rochester, Minn.23 These differences may also be
related to the younger age range of the Rochester,
Minn., sample.9-20-21

Cardiac impairments such as coronary heart dis-
ease, cardiac failure, and atrial fibrillation all reduce
cardiac output, and together with hypertension these
cardiac diseases reduce cerebral blood flow by as
much as 30%.24-26 It has been argued that a signifi-

TABLE 3. Attributable Risk of Stroke for Hypertension, Coronary Heart Disease, Cardiac Failure, and Atrial
Fibrillation by Age

Cardiovascular condition

Hypertension
Attributable risk (%)
Events occurring with condition (%)

Coronary heart disease
Attributable risk (%)
Events occurring with condition (%)

Cardiac failure
Attributable risk (%)
Events occurring with condition (%)

Atrial fibrillation
Attributable risk (%)•
Events occurring with condition (%)

50-59 year (92
stroke events)

48.8
72.8

11.1
25.0

2.3
9.8

1.5
6.5

Age

60-69 yr (213
stroke events)

53.2
80.3

12.4
32.9

3.1
11.7

2.8
8.5

group

70-79 yr (192
stroke events)

48.6
83.9

12.6
38.0

5.6
18.2

9.9
18.8

80-89 yr (75
stroke events)

33.4
84.0

0.0
28.0

6.0
18.7

23.5
30.7

•Significant increase with age (p<0.01).
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Framingham Study: 1948年にFramingham在住の男⼥（n=5209）を34年間フォローアップ, コホート研究

2年ごとにフォローアップ検診を⾏い，病歴聴取，⾝体所⾒，胸部X線，⼼電図，各種⾎液⽣化学検査を実施

脳卒中の相対リスク：⾼⾎圧 3.4倍、冠動脈疾患 2.4倍、⼼不全 4.3倍、⼼房細動 4.8倍

寄与危険度が
加齢とともに強まる

寄与危険度が⾼いが
加齢による影響はない



2014年に発表されたガイドラインのアップデート

以下の項⽬にフォーカスしてアップデートされた
・抗凝固療法（新しい薬剤、⾎栓塞栓予防のデバイス）
・AFに対するカテーテルアブレーション
・ACSに合併したAFマネージメントについて
・新しいセクションとしてAF発⾒のためのデバイス、体重減少

January CT, et al. 2019 AHA/ACC/HRS focused update of the 2014 AHA/ACC/HRS guideline
for the management of patients with atrial fibrillation. J Am Coll Cardiol 2019;74:104-32.

JSEPTIC 多施設JC 2019年6⽉26⽇ 練⾺光が丘病院 総合診療科 ⼩林 史典先⽣



January CT, et al. 2019 AHA/ACC/HRS focused update of the 2014 AHA/ACC/HRS guideline
for the management of patients with atrial fibrillation. J Am Coll Cardiol 2019;74:104-32.

リスク評価に基づく抗凝固薬レジメン
エドキサバンが追加された

CHADS2-VASc scoreが男性が2点以上、⼥性が3
点以上の場合は経⼝抗凝固薬内服を推奨

Class of Recommendation（COR）：1
ワーファリン(LOE: A)、ダビガトラン(LOE: B)
リバロキサバン(LOE: B)、アピキサバン(LOE: B)
エドキサバン(LOE:B-R)
LOE: Level of evidence



リスク評価に基づく抗凝固薬レジメン
ワーファリンよりもDOACを推奨

DOAC(ダビガトラン、リバロキサバン、アピキ
サバン、エドキサバン)はDOAC適応であれば
ワーファリンよりも推奨される
除外基準: 
中等度〜重症の僧帽弁狭窄症あるいは機械弁
COR: 1, LOE: A

January et al 2019 Focused Update on Atrial Fibrillation

July 9, 2019 Circulation. 2019;140:e125–e151. DOI: 10.1161/CIR.0000000000000665e130
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4. PREVENTION OF 
THROMBOEMBOLISM
4.1. Risk-Based Anticoagulant Therapy 
(Modified From Section 4.1., “Risk-Based 
Antithrombotic Therapy,” in the 2014 AF 
Guideline)
4.1.1. Selecting an Anticoagulant Regimen—
Balancing Risks and Benefits (Modified From 
Section 4.1.1., “Selecting an Antithrombotic 
Regimen—Balancing Risks and Benefits,” in the 
2014 AF Guideline)

Introductory Text
The distinction between nonvalvular and valvular AF 
has confused clinicians, varying among AF clinical tri-
als of non–vitamin K oral anticoagulants (NOACs) (ie, 
dabigatran [a direct thrombin inhibitor] and rivaroxa-
ban, apixaban, and edoxaban [factor Xa inhibitors]; 
also referred to as direct-acting oral anticoagulants 
[DOACs]) and between North American and Europe-
an AF guidelines. Valvular AF generally refers to AF 
in the setting of moderate-to-severe mitral stenosis 
(potentially requiring surgical intervention) or in the 
presence of an artificial (mechanical) heart valve. Val-
vular AF is considered an indication for long-term 
anticoagulation with warfarin. In contrast, nonvalvu-
lar AF does not imply the absence of valvular heart 
disease. Instead, as used in the present focused up-
date, nonvalvular AF is AF in the absence of mod-
erate-to-severe mitral stenosis or a mechanical heart 
valve. This is because in most AF NOAC clinical trials, 
up to approximately 20% of patients were enrolled 
with various valvular defects, including mild mitral 
stenosis, mitral regurgitation, aortic stenosis, aortic 
regurgitation, and tricuspid regurgitation;S4.1.1-1,S4.1.1-2  
some trials enrolled small numbers of patients with 
valve repair, valvuloplasty, and bioprosthetic valves. 
Furthermore, meta-analysis–derived data from the 
original clinical trials suggest that, among patients 
with AF and these valvular lesions and operations, 
NOACs reduce stroke and systemic embolism com-
pared with warfarin, but with differences in bleed-
ing risk.S4.1.1-3 For recommendations from the 2014 
AF guideline that were modified only to define the 
exclusion criteria for valvular AF or to change “anti-
thrombotic” to “anticoagulant,” LOE and supportive 
text have not been updated. A fifth NOAC, betrixa-
ban, has not been approved by the FDA for use in 
patients with AF. Antithrombotic (anticoagulant com-
bined with antiplatelet) therapy is discussed in Sec-
tions 4.4.1. and 7.4.S4.1.1-4

Recommendations for Selecting an Anticoagulant Regimen—
Balancing Risks and Benefits

Referenced studies that support new or modified recommendations 
are summarized in Online Data Supplements 1 and 2.

COR LOE Recommendations

I

A

1.  For patients with AF and an elevated 
CHA2DS2-VASc score of 2 or greater 
in men or 3 or greater in women, oral 
anticoagulants are recommended.

Options include:
  Warfarin (LOE: A)S4.1.1-5–S4.1.1-7

  Dabigatran (LOE: B)S4.1.1-8

  Rivaroxaban (LOE: B)S4.1.1-9

  Apixaban (LOE: B),S4.1.1-10 or
  Edoxaban (LOE: B-R)S4.1.1-11

MODIFIED: This recommendation has been 
updated in response to the approval of 
edoxaban, a new factor Xa inhibitor. More 
precision in the use of CHA2DS2-VASc scores is 
specified in subsequent recommendations. The 
LOEs for warfarin, dabigatran, rivaroxaban, and 
apixaban have not been updated for greater 
granularity as per the new LOE system. (Section 
4.1. in the 2014 AF Guideline) The original text 
can be found in Section 4.1 of the 2014 AF 
guideline. Additional information about the 
comparative effectiveness and bleeding risk of 
NOACs can be found in Section 4.2.2.2.

B

B

B

B-R

I A

2.  NOACs (dabigatran, rivaroxaban,  
apixaban, and edoxaban) are recommended 
over warfarin in NOAC-eligible patients  
with AF (except with moderate-to-severe 
mitral stenosis or a mechanical heart 
valve).S4.1.1-8–S4.1.1-11

NEW: Exclusion criteria are now defined 
as moderate-to-severe mitral stenosis or a 
mechanical heart valve. When the NOAC trials 
are considered as a group, the direct thrombin 
inhibitor and factor Xa inhibitors were at least 
noninferior and, in some trials, superior to 
warfarin for preventing stroke and systemic 
embolism and were associated with lower risks 
of serious bleeding.

I A

3.  Among patients treated with warfarin, the 
international normalized ratio (INR) should 
be determined at least weekly during 
initiation of anticoagulant therapy and at 
least monthly when anticoagulation (INR in 
range) is stable.S4.1.1-12–S4.1.1-14

MODIFIED: “Antithrombotic” was changed to 
“anticoagulant.”

I B

4.  In patients with AF (except with moderate-
to-severe mitral stenosis or a mechanical 
heart valve), the CHA2DS2-VASc score is 
recommended for assessment of stroke 
risk.S4.1.1-5–S4.1.1-7

MODIFIED: Exclusion criteria are now defined as 
moderate-to-severe mitral stenosis or a mechanical 
heart valve. Patients with AF with bioprosthetic 
heart valves are addressed in the supportive text. 
(Section 4.1. in the 2014 AF guideline)

I B

5.  For patients with AF who have 
mechanical heart valves, warfarin is 
recommended.S4.1.1-15–S4.1.1-19

MODIFIED: New information is included in the 
supportive text.
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with increased mortality in patients on dialysis.417 There are no
randomized trials assessing OAC in haemodialysis patients,418

and no controlled trials of NOACs in patients with severe CKD
(CrCl ,25–30 mL/min).318 – 321 Warfarin use was associated ei-
ther with a neutral or increased risk of stroke in database analyses
of patients on dialysis,419 – 421 including a population-based ana-
lysis in Canada (adjusted HR for stroke 1.14; 95% CI 0.78–1.67,
adjusted HR for bleeding 1.44; 95% CI 1.13–1.85).422 In contrast,
data from Denmark suggest a benefit of OAC in patients on renal
replacement therapy.423 Hence, controlled studies of anticoagu-
lants (both VKAs and NOACs) in AF patients on dialysis are
needed.424

9.2.6 Patients with atrial fibrillation requiring kidney
transplantation
There are no randomized trials assessing OAC in patients after kid-
ney transplantation. The prescription of NOAC therapy should be

guided by the estimated GFR of the transplanted kidney. Potential
pharmacokinetic interactions of OAC with immunosuppressive
agents should be considered.

9.2.7 Antiplatelet therapy as an alternative to oral
anticoagulants
The evidence supporting antiplatelet monotherapy for stroke pre-
vention in AF is very limited.38,428 – 430 VKA therapy prevents stroke,
systemic embolism, myocardial infarction, and vascular death better
than single or dual antiplatelet therapy with aspirin and clopidogrel
(annual risk of 5.6% for aspirin and clopidogrel vs. 3.9% with VKA
therapy).431 Even greater benefits were seen in VKA-treated pa-
tients with a high TTR.432 Antiplatelet therapy increases bleeding
risk, especially dual antiplatelet therapy (2.0% vs. 1.3% with antipla-
telet monotherapy; P , 0.001),433 with bleeding rates that are simi-
lar to those on OAC.354,362,431,434 Thus, antiplatelet therapy cannot
be recommended for stroke prevention in AF patients.

Recommendations for stroke prevention in patients with atrial fibrillation

Recommendations Class a Level b Ref C

Oral anticoagulation therapy to prevent thromboembolism is recommended for all male AF patients with a CHA2DS2-VASc 
score of 2 or more. I A

38, 
318–321, 
354, 404

Oral anticoagulation therapy to prevent thromboembolism is recommended in all female AF patients with a CHA2DS2-VASc 
score of 3 or more. I A

38,
318–321, 
354, 404

Oral anticoagulation therapy to prevent thromboembolism should be considered in male AF patients with a 
CHA2DS2-VASc score of 1, considering individual characteristics and patient preferences. IIa B 371, 

375–377

Oral anticoagulation therapy to prevent thromboembolism should be considered in female AF patients with a 
CHA2DS2-VASc score of 2, considering individual characteristics and patient preferences. IIa B 371, 376, 

377

Vitamin K antagonist therapy (INR 2.0–3.0 or higher) is recommended for stroke prevention in AF patients with 
moderate-to-severe mitral stenosis or mechanical heart valves. I B 274, 

435–440

When oral anticoagulation is initiated in a patient with AF who is eligible for a NOAC (apixaban, dabigatran, edoxaban, or 
rivaroxaban), a NOAC is recommended in preference to a vitamin K antagonist. I A

39, 
318–321, 

404

When patients are treated with a vitamin K antagonist, time in therapeutic range (TTR) should be kept as high as 
possible and closely monitored. I A 395, 432, 

441-444

AF patients already on treatment with a vitamin K antagonist may be considered for NOAC treatment if TTR is not well 
controlled despite good adherence, or if patient preference without contra-indications to NOAC (e.g. prosthetic valve). IIb A

39, 318, 
319, 404, 

408

Combinations of oral anticoagulants and platelet inhibitors increase bleeding risk and should be avoided in AF patients 
without another indication for platelet inhibition.

III 
(harm) B 429, 445

In male or female AF patients without additional stroke risk factors, anticoagulant or antiplatelet therapy is not 
recommended for stroke prevention.

III 
(harm) B 368, 371, 

376, 377

Antiplatelet monotherapy is not recommended for stroke prevention in AF patients, regardless of stroke risk. III 
(harm) A 38, 429, 

430

NOACs (apixaban, dabigatran, edoxaban, and rivaroxaban) are not recommended in patients with mechanical heart valves 
(Level of evidence B) or moderate-to-severe mitral stenosis (Level of evidence C).

III 
(harm) B C 318–321, 

400, 404

AF ! atrial fibrillation; CHA2DS2-VASc ! Congestive Heart failure, hypertension, Age !75 (doubled), Diabetes, Stroke (doubled), Vascular disease, Age 65–74, and Sex (female);
INR ! international normalized ratio; NOAC ! non-vitamin K antagonist oral anticoagulant; OAC ! oral anticoagulation; TTR ! time in therapeutic range; VKA ! vitamin K
antagonist.
aClass of recommendation.
bLevel of evidence.
cReference(s) supporting recommendations.

ESC Guidelines2920

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/37/38/2893/2334964 by JA H

iroshim
a G

eneral H
ospital user on 28 D

ecem
ber 2020

with increased mortality in patients on dialysis.417 There are no
randomized trials assessing OAC in haemodialysis patients,418

and no controlled trials of NOACs in patients with severe CKD
(CrCl ,25–30 mL/min).318 – 321 Warfarin use was associated ei-
ther with a neutral or increased risk of stroke in database analyses
of patients on dialysis,419 – 421 including a population-based ana-
lysis in Canada (adjusted HR for stroke 1.14; 95% CI 0.78–1.67,
adjusted HR for bleeding 1.44; 95% CI 1.13–1.85).422 In contrast,
data from Denmark suggest a benefit of OAC in patients on renal
replacement therapy.423 Hence, controlled studies of anticoagu-
lants (both VKAs and NOACs) in AF patients on dialysis are
needed.424

9.2.6 Patients with atrial fibrillation requiring kidney
transplantation
There are no randomized trials assessing OAC in patients after kid-
ney transplantation. The prescription of NOAC therapy should be

guided by the estimated GFR of the transplanted kidney. Potential
pharmacokinetic interactions of OAC with immunosuppressive
agents should be considered.

9.2.7 Antiplatelet therapy as an alternative to oral
anticoagulants
The evidence supporting antiplatelet monotherapy for stroke pre-
vention in AF is very limited.38,428 – 430 VKA therapy prevents stroke,
systemic embolism, myocardial infarction, and vascular death better
than single or dual antiplatelet therapy with aspirin and clopidogrel
(annual risk of 5.6% for aspirin and clopidogrel vs. 3.9% with VKA
therapy).431 Even greater benefits were seen in VKA-treated pa-
tients with a high TTR.432 Antiplatelet therapy increases bleeding
risk, especially dual antiplatelet therapy (2.0% vs. 1.3% with antipla-
telet monotherapy; P , 0.001),433 with bleeding rates that are simi-
lar to those on OAC.354,362,431,434 Thus, antiplatelet therapy cannot
be recommended for stroke prevention in AF patients.

Recommendations for stroke prevention in patients with atrial fibrillation

Recommendations Class a Level b Ref C

Oral anticoagulation therapy to prevent thromboembolism is recommended for all male AF patients with a CHA2DS2-VASc 
score of 2 or more. I A

38, 
318–321, 
354, 404

Oral anticoagulation therapy to prevent thromboembolism is recommended in all female AF patients with a CHA2DS2-VASc 
score of 3 or more. I A

38,
318–321, 
354, 404

Oral anticoagulation therapy to prevent thromboembolism should be considered in male AF patients with a 
CHA2DS2-VASc score of 1, considering individual characteristics and patient preferences. IIa B 371, 

375–377

Oral anticoagulation therapy to prevent thromboembolism should be considered in female AF patients with a 
CHA2DS2-VASc score of 2, considering individual characteristics and patient preferences. IIa B 371, 376, 

377

Vitamin K antagonist therapy (INR 2.0–3.0 or higher) is recommended for stroke prevention in AF patients with 
moderate-to-severe mitral stenosis or mechanical heart valves. I B 274, 

435–440

When oral anticoagulation is initiated in a patient with AF who is eligible for a NOAC (apixaban, dabigatran, edoxaban, or 
rivaroxaban), a NOAC is recommended in preference to a vitamin K antagonist. I A

39, 
318–321, 

404

When patients are treated with a vitamin K antagonist, time in therapeutic range (TTR) should be kept as high as 
possible and closely monitored. I A 395, 432, 

441-444

AF patients already on treatment with a vitamin K antagonist may be considered for NOAC treatment if TTR is not well 
controlled despite good adherence, or if patient preference without contra-indications to NOAC (e.g. prosthetic valve). IIb A

39, 318, 
319, 404, 

408

Combinations of oral anticoagulants and platelet inhibitors increase bleeding risk and should be avoided in AF patients 
without another indication for platelet inhibition.

III 
(harm) B 429, 445

In male or female AF patients without additional stroke risk factors, anticoagulant or antiplatelet therapy is not 
recommended for stroke prevention.

III 
(harm) B 368, 371, 

376, 377

Antiplatelet monotherapy is not recommended for stroke prevention in AF patients, regardless of stroke risk. III 
(harm) A 38, 429, 

430

NOACs (apixaban, dabigatran, edoxaban, and rivaroxaban) are not recommended in patients with mechanical heart valves 
(Level of evidence B) or moderate-to-severe mitral stenosis (Level of evidence C).

III 
(harm) B C 318–321, 

400, 404

AF ! atrial fibrillation; CHA2DS2-VASc ! Congestive Heart failure, hypertension, Age !75 (doubled), Diabetes, Stroke (doubled), Vascular disease, Age 65–74, and Sex (female);
INR ! international normalized ratio; NOAC ! non-vitamin K antagonist oral anticoagulant; OAC ! oral anticoagulation; TTR ! time in therapeutic range; VKA ! vitamin K
antagonist.
aClass of recommendation.
bLevel of evidence.
cReference(s) supporting recommendations.
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atrial fibrillation developed in collaboration with EACTS. Eur Heart J 2016;37:2893-962.

with increased mortality in patients on dialysis.417 There are no
randomized trials assessing OAC in haemodialysis patients,418

and no controlled trials of NOACs in patients with severe CKD
(CrCl ,25–30 mL/min).318 – 321 Warfarin use was associated ei-
ther with a neutral or increased risk of stroke in database analyses
of patients on dialysis,419 – 421 including a population-based ana-
lysis in Canada (adjusted HR for stroke 1.14; 95% CI 0.78–1.67,
adjusted HR for bleeding 1.44; 95% CI 1.13–1.85).422 In contrast,
data from Denmark suggest a benefit of OAC in patients on renal
replacement therapy.423 Hence, controlled studies of anticoagu-
lants (both VKAs and NOACs) in AF patients on dialysis are
needed.424

9.2.6 Patients with atrial fibrillation requiring kidney
transplantation
There are no randomized trials assessing OAC in patients after kid-
ney transplantation. The prescription of NOAC therapy should be

guided by the estimated GFR of the transplanted kidney. Potential
pharmacokinetic interactions of OAC with immunosuppressive
agents should be considered.

9.2.7 Antiplatelet therapy as an alternative to oral
anticoagulants
The evidence supporting antiplatelet monotherapy for stroke pre-
vention in AF is very limited.38,428 – 430 VKA therapy prevents stroke,
systemic embolism, myocardial infarction, and vascular death better
than single or dual antiplatelet therapy with aspirin and clopidogrel
(annual risk of 5.6% for aspirin and clopidogrel vs. 3.9% with VKA
therapy).431 Even greater benefits were seen in VKA-treated pa-
tients with a high TTR.432 Antiplatelet therapy increases bleeding
risk, especially dual antiplatelet therapy (2.0% vs. 1.3% with antipla-
telet monotherapy; P , 0.001),433 with bleeding rates that are simi-
lar to those on OAC.354,362,431,434 Thus, antiplatelet therapy cannot
be recommended for stroke prevention in AF patients.

Recommendations for stroke prevention in patients with atrial fibrillation

Recommendations Class a Level b Ref C

Oral anticoagulation therapy to prevent thromboembolism is recommended for all male AF patients with a CHA2DS2-VASc 
score of 2 or more. I A

38, 
318–321, 
354, 404

Oral anticoagulation therapy to prevent thromboembolism is recommended in all female AF patients with a CHA2DS2-VASc 
score of 3 or more. I A

38,
318–321, 
354, 404

Oral anticoagulation therapy to prevent thromboembolism should be considered in male AF patients with a 
CHA2DS2-VASc score of 1, considering individual characteristics and patient preferences. IIa B 371, 

375–377

Oral anticoagulation therapy to prevent thromboembolism should be considered in female AF patients with a 
CHA2DS2-VASc score of 2, considering individual characteristics and patient preferences. IIa B 371, 376, 

377

Vitamin K antagonist therapy (INR 2.0–3.0 or higher) is recommended for stroke prevention in AF patients with 
moderate-to-severe mitral stenosis or mechanical heart valves. I B 274, 

435–440

When oral anticoagulation is initiated in a patient with AF who is eligible for a NOAC (apixaban, dabigatran, edoxaban, or 
rivaroxaban), a NOAC is recommended in preference to a vitamin K antagonist. I A

39, 
318–321, 

404

When patients are treated with a vitamin K antagonist, time in therapeutic range (TTR) should be kept as high as 
possible and closely monitored. I A 395, 432, 

441-444

AF patients already on treatment with a vitamin K antagonist may be considered for NOAC treatment if TTR is not well 
controlled despite good adherence, or if patient preference without contra-indications to NOAC (e.g. prosthetic valve). IIb A

39, 318, 
319, 404, 

408

Combinations of oral anticoagulants and platelet inhibitors increase bleeding risk and should be avoided in AF patients 
without another indication for platelet inhibition.

III 
(harm) B 429, 445

In male or female AF patients without additional stroke risk factors, anticoagulant or antiplatelet therapy is not 
recommended for stroke prevention.

III 
(harm) B 368, 371, 

376, 377

Antiplatelet monotherapy is not recommended for stroke prevention in AF patients, regardless of stroke risk. III 
(harm) A 38, 429, 

430

NOACs (apixaban, dabigatran, edoxaban, and rivaroxaban) are not recommended in patients with mechanical heart valves 
(Level of evidence B) or moderate-to-severe mitral stenosis (Level of evidence C).

III 
(harm) B C 318–321, 

400, 404

AF ! atrial fibrillation; CHA2DS2-VASc ! Congestive Heart failure, hypertension, Age !75 (doubled), Diabetes, Stroke (doubled), Vascular disease, Age 65–74, and Sex (female);
INR ! international normalized ratio; NOAC ! non-vitamin K antagonist oral anticoagulant; OAC ! oral anticoagulation; TTR ! time in therapeutic range; VKA ! vitamin K
antagonist.
aClass of recommendation.
bLevel of evidence.
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ESCのガイドラインにおいても、抗凝固療法に関する
推奨はほとんど同じ



DOAC vs. ワーファリンを⽐較した第3相RCT

Kirchhof P, Benussi S, Kotecha D, et al. 2016 ESC guidelines for the management of atrial fibrillation
developed in collaboration with EACTS. Eur Heart J 2016;37:2893-962. より引⽤。⼀部改変。

Dabigatran 150, 110mg
(RE-LY)

Rivaroxaban
(ROCKET-AF)

Apixaban
(ARISTOLE)

Edoxaban 60, 30mg
(ENGAGE AF-TIMI 48)

患者数 WF 6022, D (150) 6076,  
D(110) 6015 WF 7133, R 7131 WF 9081, A 9120 WF 7036, E (60) 7035, E 

(30) 7034
年齢 71.5±8.7 73 (65-78) 70 (63-76) 72 (64-78)

脳梗塞 1.22%, 0.93%, 1.34 %/年
D 150mgで有意に減少 1.42%, 1.34%/年 1.05%, 0.97%/年 1.25%, 1.25%, 1.77%/年

E 30mgで有意に増加

⼤出⾎ 3.61%, 3.40%, 2.92%/年
D 110mgで有意に減少 3.45%, 3.60%/年 3.09%, 2.13%/年

有意に減少
3.43%, 2.75%, 1.61%/年
E60mg, 30mgで有意に減少

死亡 4.13%, 3.64%, 3.75%/年 2.21%, 1.87%/年 3.94%, 3.52%/年
有意に減少

4.35%, 3.99%, 3.80%/年
E30mgで有意に減少



第3相RCTで評価されたDOACの⽤量調整

Kirchhof P, Benussi S, Kotecha D, et al. 2016 ESC guidelines for the management of
atrial fibrillation developed in collaboration with EACTS. Eur Heart J 2016;37:2893-962.

Dabigatran
(RE-LY)

Rivaroxaban
(ROCKET-AF)

Apixaban
(ARISTOLE)

Edoxaban
(ENGAGE AF-TIMI 48)

腎クリアランス 80% 35% 25% 50%

投与量 110 or 150mg, 1⽇2回 20mg, 1⽇1回 5mg, 1⽇2回 60 or 30mg, 1⽇1回

CKD除外基準 CrCl < 30 CrCl < 30 Cr > 2.5 mg/dL
CrCl < 25 CrCl < 30

CKDでの⽤量 なし CrCl 30-49なら, 
15mg, 1⽇1回

Cr > 1.5 かつ, 
80歳以上 or 60kg以下, 
2.5mg 1⽇2回

CrCl < 50なら, 
30 ( or 15)mg, 
1⽇1回

CKD患者割合 20%がCrCl 30-49 21%がCrCl 30-49 15%がCrCl 30-50 19%がCrCl < 50
脳卒中や塞栓症の
減少におけるCKD
との交互作⽤

確認されなかった 確認されなかった 確認されなかった NA

ワーファリンと⽐
較した⼤出⾎

eGFR > 80の患者では、
いずれの⽤量でも減少 同程度 減少 NA



⾼齢者に対する抗凝固療法

• DOACはワーファリンと⽐較して、脳梗塞の予防効果には⼤き
な差がなく、出⾎イベントを減少させる
• DOACでは、⾼齢やCKDは減量基準の1つ

•⾼齢化が進み、AFの発⽣は増加してくるだろう
• リスク層別化スコアも⾼値になりやすい
• HAS-BLED（出⾎リスク）でも、⾼齢やCKDは⾼リスクになる



Akao M, Chun Y-H, Esato M, et al. Inappropriate use of oral
anticoagulants for patients with atrial fibrillation. Circ J 2014; 78:2166-72.

community-based prospective survey

P 12誘導⼼電図またはホルター⼼電図で、⼼房細動
が記録された患者

I 登録時に抗凝固薬内服あり

C 登録時に抗凝固薬内服なし

O 1年間の脳卒中（出⾎ or 虚⾎）、TIA、全⾝塞栓、
死亡、出⾎の発⽣率

1年間の追跡期間中にDOACが使⽤可能になったが、
抗凝固薬の⼤半はワーファリンであった。

京都市伏⾒区で⾏われたレジストリ研究, 2011年3⽉から2012年10⽉まで組み⼊れ
※ ダビガトランの販売開始 2011年3⽉

※0 year: ベースライン



Akao M, Chun Y-H, Esato M, et al. Inappropriate use of oral
anticoagulants for patients with atrial fibrillation. Circ J 2014; 78:2166-72.

抗凝固薬の有無で、
脳卒中や出⾎に差はなかった

登録時のINRが治療閾に関わらず、
統計学的有意差はなかった

治療閾:
70歳以上の⾼齢者 PT-INT 1.6‒2.6
70歳未満 PT-INR 2.0~3.0



Circulation Journal Vol.78, September 2014

2168 AKAO M et al.

PT-INR Control of Patients Receiving Warfarin
Figure 2 shows the PT-INR data of patients taking warfarin. 
The proportion of patients whose PT-INR value was within 
the optimal therapeutic range was only 54.4% at baseline. The 
majority of the remaining patients were under the therapeutic 
range, indicating that warfarin was “underdosed”. In elderly 
patients, the proportion in the optimal range was 65.9%, but 
low in younger patients (26.5%). The distribution of PT-INR 
levels was similar regardless of whether the patients were 
older or younger than 70 years of age (Figure S2). Indeed, the 
mean PT-INR value was 1.82 for the elderly and 1.82 for the 
young.

The mean PT-INR values of the patient subgroups are shown 
in Table 3. The mean PT-INR value was marginally higher in 
male patients (1.84 vs. 1.79; P=0.047). The PT-INR value was 
the same across all of the age subgroups, despite different tar-
gets. The mean PT-INR value appeared to increase slightly as 
the CHADS2 score increased, but the difference was not sig-
ni!cant. It was also not affected by concomitant use of APD.

and also overused for low- to intermediate-risk patients with 
CHADS2 score 0–1, based on the guidelines. In the same way, 
use of warfarin increased with increasing age, but declined in 
the over-85 s (Figure 1B).

The transition of OAC therapies during the year is detailed 
in Table S1. Among patients taking warfarin, only approxi-
mately 5% of patients were switched to NOAC, and 23% of 
patients taking dabigatran at baseline stopped taking it. Among 
the patients with no OAC, approximately 10% started to take 
OAC de novo, but many were still on warfarin.

The proportions of OAC use in patients with and without 
each factor that may potentially affect OAC use are shown in 
Figure S1. The results of multivariable logistic regression anal-
ysis are shown in Table 2. Older age, congestive heart failure, 
history of stroke and the type of AF were the major indepen-
dent determinants of OAC use, whereas hypertension and dia-
betes mellitus had less of an effect. In patients over 85 years 
of age, OAC use was signi!cantly lower.

Figure 1.  Distribution of antithrom-
botic therapies, according to 
CHADS2 score (A) and age group 
(B). APD, antiplatelet drugs; OAC, 
oral anticoagulants. Akao M, Chun Y-H, Esato M, et al. Inappropriate use of oral

anticoagulants for patients with atrial fibrillation. Circ J 2014; 78:2166-72.

CHADS2に基づく評価では、
低リスク 0-1でoveruse、2以上でunderuse

特に、85歳以上では抗凝固療法が少ない

ワーファリン処⽅患者で治療閾だった患者は54.4%

抗凝固薬と⾎⼩板凝集抑制薬の処⽅割合



Circulation Journal Vol.78, September 2014

21691-Year Outcomes of the Fushimi AF Registry

OAC at baseline but no OAC at 1 year). It was 2.0% (19/957) 
in patients who were not taking OAC (no OAC at either base-
line or 1 year), and 7.3% (12/165) in those who started taking 
OAC (no OAC at baseline but taking OAC at 1 year).

The Kaplan-Meier curves for the incidences of stroke/sys-
temic embolism and major bleeding are shown in Figure 3A, 
showing the overlapping curves between the OAC and non-
OAC groups for both stroke and bleeding events. The inci-
dences of stroke/systemic embolism and major bleeding were 
also similar even when the patients with OAC were strati!ed 
by PT-INR range at baseline (over, optimal or under the ther-
apeutic range) (Figure 3B).

Discussion
This study demonstrates inappropriate use of OAC in the real-
world management of AF in the warfarin-only era: the overuse 
of OAC for low-risk patients, the underuse of OAC for pa-
tients at risk, and the underdose of warfarin.

Comparison With the J-RHYTHM Registry
We compared our data with that of the J-RHYTHM Registry,13,14 
the largest database of Japanese AF patients. In the Fushimi 
AF Registry, a total of 78 institutions, a large proportion of 
which were private clinics of general practitioners, participated 
in the study. In contrast, the J-RHYTHM Registry recruited pa-
tients only from highly specialized cardiovascular centers or 
clinics throughout Japan, and not from general practitioner clin-
ics. The Fushimi AF patients were older than the J-RHYTHM 
patients: 74 vs. 69 in terms of mean age. Various comorbidities 
were more prevalent in Fushimi AF, and the CHADS2 score 
was substantially higher in Fushimi AF: 2.1 vs. 1.7. Despite the 
higher risk pro!les of the Fushimi AF patients, they received 
warfarin prescriptions at a much lower rate: 50.6% (warfarin 
or dabigatran 53.1%) vs. 89%.

The 2-year outcomes of the J-RHYTHM Registry were pub-
lished recently.15 The annual incidences of any major clinical 
events in the J-RHYTHM Registry were much lower than in 
the Fushimi AF Registry (ischemic thromboembolism 0.9%/
year vs. 2.2%/year; major bleeding 1.0% vs. 1.5%; all-cause 
death 1.3% vs. 7.9%), showing a distinct difference in clinical 

1-Year Outcomes
Major clinical events, including stroke and bleeding, during 
the 1-year follow-up are summarized in Table 4: stroke or sys-
temic embolism in 80 (2.7%), ischemic stroke in 60, hemor-
rhagic stroke in 14, transient ischemic attack in 4, systemic em-
bolism in 1, major bleeding in 43 (1.5%), and all-cause death 
in 231 (7.9%). The incidence of stroke or systemic embolism 
during 1-year follow-up was comparable between patients with 
OAC at the time of enrollment and those without (OAC vs. 
non-OAC: 2.7% vs. 2.8%), as were those of major bleeding 
(1.4% vs. 1.5%). All-cause death was signi!cantly more com-
mon in patients without OAC (6.0% vs. 10.1%, P<0.01). In 
addition, we analyzed the incidence of events in subgroups of 
patients according to the status of OAC therapy at baseline and 
at 1-year follow-up. The incidence of stroke or systemic em-
bolism in patients who continued to take OAC (taking OAC 
at both baseline and 1 year) was 2.4% (29/1,230), whereas it 
was 4.0% (8/220) in patients who stopped taking OAC (taking 

Table 2. Factors Affecting OAC Use in the Fushimi AF 
Registry

OR (95% CI) P value
Sex (male) 1.264 (1.067–1.496) 　0.007 

Age group

  65–74* 1.598 (1.257–2.032) <0.001

  75–84* 1.687 (1.333–2.136) <0.001

  !85* 0.594 (0.439–0.802) <0.001

CHF 2.174 (1.795–2.639) <0.001

Hypertension 1.211 (1.025–1.432) 　0.024

Diabetes mellitus 1.309 (1.080–1.588) 　0.006

Stroke/TIA 2.445 (1.992–3.010) <0.001

Type of AF

  Persistent† 1.977 (1.453–2.699) <0.001

  Permanent† 3.178 (2.682–3.770) <0.001

*vs. <65 years; †vs. paroxysmal.
CHF, congestive heart failure; CI, confidence interval; OR, odds 
ratio; TIA, transient ischemic attack. Other abbreviations as in 
Table 1. Figure 2.  Proportions of patients taking warfarin over, optimal 

or under the therapeutic range.

Table 3. PT-INR Values in Subgroups of the Fushimi AF 
Registry

P value
Total 1.82±0.46

Sex 0.047

  Male 1.84±0.47

  Female 1.79±0.45

Age group (years) 0.870 

  <64 1.81±0.52

  65–74 1.83±0.44

  !75 1.82±0.44

CHADS2 score 0.820 

  0 1.79±0.47

  1 1.81±0.44

  !2 1.84±0.47

APD use 0.451

  Present 1.81±0.45

  Absent 1.83±0.47

PT-INR, prothrombin time-international normalized ratio. Other 
abbreviations as in Table 1.

男性または
CHADS2の項⽬が増えると、
抗凝固薬処⽅のオッズが増加

65歳未満と⽐較して

85歳以上では逆に低下した

Akao M, Chun Y-H, Esato M, et al. Inappropriate use of oral
anticoagulants for patients with atrial fibrillation. Circ J 2014; 78:2166-72.
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Statistical analysis
We obtained information about the following out comes 
from the main trial publications, supplemental appen-
dices, and relevant subsequent analyses:5–8,15–23 stroke 
and systemic embolic events, ischaemic stroke, 
haemor  rhagic stroke, all-cause mortality, myocardial 
infarction, major bleeding, intracranial haemorrhage 
(including haemor rhagic stroke, epidural, subdural, 
and subarachnoid haemorrhage), and gastrointestinal 
bleeding. When poss ible, we did analyses with the 
intention-to-treat population for e!  cacy outcomes and 
with the safety population for bleeding outcomes. In 
RE-LY5 and ENGAGE AF–TIMI 48,8 two doses of 
dabigatran and edoxaban, respectively, were compared 
with warfarin. Rather than combining data with both 
doses into one meta-analysis, which would merge the 
benefi t and risk of di" erent doses, potentially com-
promising interpretability, we undertook a meta-
analysis with both higher doses (dabigatran 150 mg 
twice daily for RE-LY and edoxaban 60 mg once daily for 
ENGAGE AF–TIMI 48) combined with the single doses 
studied in ROCKET AF6 (rivaroxaban 20 mg once daily) 
and ARISTOTLE7 (5 mg twice daily). In a separate 
analysis we undertook a meta-analysis of the two lower 
doses (dabigatran 110 mg twice daily for RE-LY and 
edoxaban 30 mg once daily for ENGAGE AF–TIMI 48). 
We did two sensitivity analyses including a meta-analy-
sis of only the factor Xa inhibitors, with removal of the 
thrombin inhibitor dabigatran, and an analysis com-
bining all doses of all drugs (both high and low doses of 
dabigatran and edoxaban with rivaroxaban and apixa-
ban). We did not use any data from phase 2 dose-
ranging studies because of their small sample size and 
short follow-up, which precluded comparable ascertain-
ment for all the outcomes analysed.

We calculated relative risks (RRs) and corresponding 
95% CIs for each outcome and trial separately and 
checked fi ndings against published data for accuracy. 
When necessary, we calculated numbers of outcome 
events on the basis of event rates, sample size, and 
duration of follow-up. Outcomes were then pooled and 
compared with a random-e" ects model.24 We assessed the 
appropriateness of pooling of data across studies with use 
of the Cochran Q statistic and I# test for heterogeneity.25

We assessed comparative e!  cacy and safety for stroke 
or systemic embolic events and for major bleeding (the 
primary e!  cacy and safety outcomes) in important 
clinical subgroups: age (<75 vs $75 years), sex, history of 
previous stroke or transient ischaemic attack, history 
of diabetes, renal function (creatinine clearance 
<50 mL/min, 50–80 mL/min, >80 mL/min), CHADS2 
risk score (0–1, 2, 3–6), vitamin K antagonist status at 
study entry (naive or experienced), and centre-based 
time in therapeutic range (threshold of <66% vs $66%). 
The centre-based time in therapeutic range is the mean 
time in therapeutic range at each enrolling centre 
achieved in its patients randomised to warfarin. The 
range is used as a surrogate of the quality of control of 
international normalised ratio for all the patients 
receiving warfarin at that site. All four of the trials 
reported the centre-based time in therapeutic range 
achieved in their respective warfarin groups by quartiles. 
We selected our threshold of centre-based time in 
therapeutic range because RE-LY, ROCKET AF, and 
ARISTOTLE all had a quartile boun dary near 66% and 
because the threshold di" erentiates the e!  cacy and 
safety of oral anticoagulants from dual antiplatelet 
therapy.6,16,22 Because we had access to the clinical 
database in ENGAGE AF–TIMI 48, we could run this 
analysis at a threshold of 66%. We did all analyses with 
Comprehensive Meta-Analysis software (version 2).

Role of the funding source
There was no funding source for this study. All 
authors had full access to all the data in the study and 
had fi nal responsibility for the decision to submit for 
publication.

Results
42 411 participants received a new oral anticoagulant and 
29 272 participants received warfarin. The table shows 
base line characteristics for each study. The average age 
of patients was similar between trials as was the 
proportion of women recruited (table). However, the 
underlying risk for stroke di" ered signifi cantly across 
the trials as shown by the proportion of patients with 
CHADS2 scores of 3–6 (table). Median follow-up ranged 
from 1·8 years to 2·8 years and the median time in 

Figure !: Stroke or systemic embolic events
Data are n/N, unless otherwise indicated. Heterogeneity: I!=47%; p=0·13. NOAC=new oral anticoagulant. RR=risk ratio. *Dabigatran 150 mg twice daily. †Rivaroxaban 
20 mg once daily. ‡Apixaban 5 mg twice daily. §Edoxaban 60 mg once daily.

RR (95% CI) pNOAC (events) Warfarin (events)

 RE-LY5*
 ROCKET AF6†
 ARISTOTLE7‡
 ENGAGE AF–TIMI 488§
 Combined (random)

 134/6076
 269/7081
 212/9120
 296/7035
 911/29 312

 199/6022
 306/7090
 265/9081
 337/7036
 1 107/29 229

 0·66 (0·53–0·82) 0·0001
 0·88 (0·75–1·03) 0·12
 0·80 (0·67–0·95) 0·012
 0·88 (0·75–1·02) 0·10
 0·81 (0·73–0·91) <0·0001

1·00·5 2·0

Favours warfarinFavours NOAC
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therapeutic range in patients in the warfarin groups 
ranged from 58% to 68% (table).

Figure 1 shows the comparative e!  cacy of high-dose 
of new oral anticoagulants and warfarin. Allocation to a 
new oral anticoagulant signifi cantly reduced the com-
posite of stroke or systemic embolic events by 19% 
compared with warfarin (fi gure 1). The benefi t was 
mainly driven by a large reduction in haemorrhagic 
stroke (fi gure 2). New oral anticoagulants were also 
asso ciated with a signifi cant reduction in all-cause 
mortality (fi gure 2). The drugs were similar to warfarin 
in the prevention of ischaemic stroke and myocardial 
infarction (fi gure 2).

Randomisation to a high-dose new oral anticoagulant 
was associated with a 14% non-signifi cant reduction in 
major bleeding (fi gure 3). In line with the reduction in 
haemorrhagic stroke, a substantial reduction in intra-
cranial haemorrhage was observed, which included 
haemorrhagic stroke, and subdural, epidural, and sub-
arachnoid bleeding (fi gure 2). New oral anticoagulants 
were, however, associated with increased gastrointestinal 
bleeding (fi gure 2).

The benefi t of new oral anticoagulants compared with 
warfarin in reducing stroke or systemic embolic events 
was consistent across all subgroups examined (fi gure 4). 
The safety of new oral anticoagulants compared with 

warfarin was generally consistent for the reduction of 
major bleeding across subgroups, with the exception of 
a signifi cant interaction for centre-based time in thera-
peutic range (fi gure 4). We noted a greater relative 
reduction in bleeding with new oral anticoagulants at 
centres that achieved a centre-based time in therapeutic 
range of less than 66% than at those achieving a time in 
therapeutic range of 66% or more (fi gure 4).

The low-dose new oral anticoagulant regimens had 
similar e!  cacy to warfarin for the composite of stroke 
or systemic embolic events (appendix). When di" eren-
tiated by stroke type, the low-dose regimens were asso-
ciated with an increase in ischaemic stroke compared 
with warfarin, which was balanced by a large decrease 
in haemorrhagic stroke (appendix). Similar to the 
higher-dose regimens, the low doses showed a signifi -
cant reduc tion in all-cause mortality (appendix). Signifi -
cantly more myocardial infarctions were reported with 
the low-dose regimens than with warfarin (appen dix). 
The low-dose regimens were associated with a non-
signifi cant reduction in major bleeding, but with a 
signifi  cant reduction in intracranial haemor rhage. 
Gastro  intestinal bleeding was similar between low-dose 
new oral anti coagulants and warfarin (appendix).

A meta-analysis of only the factor Xa inhibitors , with 
removal of dabigatran, showed similar results to the 

Figure !: Secondary e!  cacy and safety outcomes
Data are n/N, unless otherwise indicated. Heterogeneity: ischaemic stroke I!=32%, p=0·22; haemorrhagic stroke I!=34%, p=0·21; myocardial infarction I!=48%, 
p=0·13; all-cause mortality I!=0%, p=0·81; intracranial haemorrhage I!=32%, p=0·22; gastrointestinal bleeding I!=74%, p=0·009. NOAC=new oral anticoagulant. 
RR=risk ratio.

Figure ": Major bleeding
Data are n/N, unless otherwise indicated. Heterogeneity: I!=83%; p=0·001. NOAC=new oral anticoagulant. RR=risk ratio. *Dabigatran 150 mg twice daily. 
†Rivaroxaban 20 mg once daily. ‡Apixaban 5 mg twice daily. §Edoxaban 60 mg once daily.

RR (95% CI) pPooled NOAC 
(events)

Pooled warfarin 
(events)

E!cacy
Ischaemic stroke
Haemorrhagic stroke
Myocardial infarction
All-cause mortality

 665/29 292
 130/29 292
 413/29 292
 2022/29 292

 724/29 221
 263/29 221
 432/29 221
 2245/29 221

 0·92 (0·83–1·02) 0·10
 0·49 (0·38–0·64) <0·0001
 0·97 (0·78–1·20) 0·77
 0·90 (0·85–0·95) 0·0003

Safety
Intracranial haemorrhage
Gastrointestinal bleeding

 204/29 287
 751/29 287

 425/29 211
 591/29 211

 0·48 (0·39–0·59) <0·0001
 1·25 (1·01–1·55) 0·043

10·2 20·5

Favours warfarinFavours NOAC

RR (95% CI) pNOAC (events) Warfarin (events)

 RE-LY5*
 ROCKET AF6†
 ARISTOTLE7‡
 ENGAGE AF–TIMI 488§
 Combined (random)

 375/6076
 395/7111
 327/9088
 444/7012
 1 541/29 287

 397/6022
 386/7125
 462/9052
 557/7012
 1 802/29 211

 0·94 (0·82–1·07) 0·34
 1·03 (0·90–1·18) 0·72
 0·71 (0·61–0·81) <0·0001
 0·80 (0·71–0·90) 0·0002
 0·86 (0·73–1·00) 0·06

1·00·5 2·0

Favours warfarinFavours NOAC

See Online for appendix

主要な出⾎

脳卒中や全⾝塞栓症

DOACの⽅が良い結果

Ruff CT, Giugliano RP, Braunwald E, 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;383:955-62.
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main meta-analysis for both stroke or systemic embolic 
events and major bleeding (appendix). An additional 
analysis was done combining all doses of all drugs in one 
meta-analysis (including both high and low doses of 
dabigatran and edoxaban with rivaroxaban and apixaban; 

appendix). Inclusion of low doses of dabigatran and 
edoxaban decreased the magnitude of the reduction in 
risk of stroke or systemic embolic events with new oral 
anticoagulants and resulted in less bleeding than 
warfarin (appendix).

Figure !: Stroke or systemic embolic events subgroups (A) and major bleeding subgroups (B)
Data are n/N, unless otherwise indicated. No data available from RE-LY for the following major bleeding subgroups: sex, creatinine clearance, diabetes, and 
CHADS2 score. For ROCKET AF no major bleeding data available in the TTR and diabetes subgroup and major and non-major clinically relevant bleeding was used for 
subgroups of age, sex, CHADS2 score, and creatinine clearance. NOAC=new oral anticoagulant. RR=risk ratio. TIA=transient ischaemic attack. VKA=vitamin K 
antagonist. TTR=time in therapeutic range
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(events)

Age (years)
<75
!75
Sex
Female
Male
Diabetes
No
Yes
Previous stroke or TIA
No
Yes
Creatinine clearance (mL/min)
<50
50–80
>80
CHADS2 score
0–1
2
3–6
VKA status
Naive
Experienced
Centre-based TTR
<66%
!66%

 496/18 073
 415/11 188

 382/10 941
 531/18 371

 622/20 216
 287/9096

 483/20 699
 428/8663

 249/5539
 405/13 055
 256/10 626

 69/5058
 247/9563
 596/14 690

 386/13 789
 522/15 514

 509/16 219
 313/12 642

 578/18 004
 532/11 095

 478/10 839
 634/18 390

 755/20 238
 356/8990

 615/20 637
 495/8635

 311/5503
 546/13 155
 255/10 533

 90/4942
 290/9757
 733/14 528

 513/13 834
 597/15 395

 653/16 297
 392/12 904

 0·85 (0·73–0·99)
 0·78 (0·68–0·88)

 0·78 (0·65–0·94)
 0·84 (0·75–0·94)

 0·83 (0·74–0·93)
 0·80 (0·69–0·93)

 0·78 (0·66–0·91)
 0·86 (0·76–0·98)

 0·79 (0·65–0·96)
 0·75 (0·66–0·85)
 0·98 (0·79–1·22)

 0·75 (0·54–1·04)
 0·86 (0·70–1·05)
 0·80 (0·72–0·89)

 0·75 (0·66–0·86)
 0·85 (0·70–1·03)

 0·77 (0·65–0·92)
 0·82 (0·71–0·95)

 0·38

 
 0·52

 0·73

 0·30

 0·12

 0·76

 0·31

 0·60

10·5 20·2

10·5 2

Favours warfarinFavours NOAC

A

Age (years)
<75
!75
Sex
Female
Male
Diabetes
No
Yes
Previous stroke or TIA
No
Yes
Creatinine clearance (mL/min)
<50
50–80
>80
CHADS2 score
0–1
2
3–6
VKA status
Naive
Experienced
Centre-based TTR
<66%
!66%

 1 317/18 460
 1 328/10 771

 751/8682
 1 495/14 530

 481/11 278
 872/7691

 1 070/20 638
 495/8669

 514/4376
 1 104/10 139
 625/8681

 76/3090
 530/7403
 1 640/12 716

 656/12 776
 909/16 446

 484/10 972
 668/10 944

 1 543/18 396
 1 346/10 686

 920/8645
 1 548/14 544

 678/11 294
 937/7583

 1 280/20 619
 553/8600

 620/4346
 1 174/10 228
 672/8595

 126/3078
 597/7498
 1 745/12 611

 786/12 820
 1 040/16 265

 702/11 021
 736/11 049

 0·79 (0·67–0·94)
 0·93 (0·74–1·17)

 0·75 (0·58–0·97)
 0·90 (0·72–1·12)

 0·71 (0·54–0·93)
 0·90 (0·78–1·04)

 0·85 (0·72–1·01)
 0·89 (0·77–1·02)

 0·74 (0·52–1·05)
 0·91 (0·76–1·08)
 0·85 (0·66–1·10)

 0·60 (0·45–0·80)
 0·88 (0·65–1·20)
 0·86 (0·71–1·04)

 0·84 (0·76–0·93)
 0·87 (0·70–1·08)

 0·69 (0·59–0·81)
 0·93 (0·76–1·13)

 0·28

 
 0·29

 0·12

 0·70

 0·57

 0·09

 0·78

 0·022

B

Articles

www.thelancet.com   Vol 383   March 15, 2014 959

main meta-analysis for both stroke or systemic embolic 
events and major bleeding (appendix). An additional 
analysis was done combining all doses of all drugs in one 
meta-analysis (including both high and low doses of 
dabigatran and edoxaban with rivaroxaban and apixaban; 

appendix). Inclusion of low doses of dabigatran and 
edoxaban decreased the magnitude of the reduction in 
risk of stroke or systemic embolic events with new oral 
anticoagulants and resulted in less bleeding than 
warfarin (appendix).

Figure !: Stroke or systemic embolic events subgroups (A) and major bleeding subgroups (B)
Data are n/N, unless otherwise indicated. No data available from RE-LY for the following major bleeding subgroups: sex, creatinine clearance, diabetes, and 
CHADS2 score. For ROCKET AF no major bleeding data available in the TTR and diabetes subgroup and major and non-major clinically relevant bleeding was used for 
subgroups of age, sex, CHADS2 score, and creatinine clearance. NOAC=new oral anticoagulant. RR=risk ratio. TIA=transient ischaemic attack. VKA=vitamin K 
antagonist. TTR=time in therapeutic range
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main meta-analysis for both stroke or systemic embolic 
events and major bleeding (appendix). An additional 
analysis was done combining all doses of all drugs in one 
meta-analysis (including both high and low doses of 
dabigatran and edoxaban with rivaroxaban and apixaban; 

appendix). Inclusion of low doses of dabigatran and 
edoxaban decreased the magnitude of the reduction in 
risk of stroke or systemic embolic events with new oral 
anticoagulants and resulted in less bleeding than 
warfarin (appendix).

Figure !: Stroke or systemic embolic events subgroups (A) and major bleeding subgroups (B)
Data are n/N, unless otherwise indicated. No data available from RE-LY for the following major bleeding subgroups: sex, creatinine clearance, diabetes, and 
CHADS2 score. For ROCKET AF no major bleeding data available in the TTR and diabetes subgroup and major and non-major clinically relevant bleeding was used for 
subgroups of age, sex, CHADS2 score, and creatinine clearance. NOAC=new oral anticoagulant. RR=risk ratio. TIA=transient ischaemic attack. VKA=vitamin K 
antagonist. TTR=time in therapeutic range
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main meta-analysis for both stroke or systemic embolic 
events and major bleeding (appendix). An additional 
analysis was done combining all doses of all drugs in one 
meta-analysis (including both high and low doses of 
dabigatran and edoxaban with rivaroxaban and apixaban; 

appendix). Inclusion of low doses of dabigatran and 
edoxaban decreased the magnitude of the reduction in 
risk of stroke or systemic embolic events with new oral 
anticoagulants and resulted in less bleeding than 
warfarin (appendix).

Figure !: Stroke or systemic embolic events subgroups (A) and major bleeding subgroups (B)
Data are n/N, unless otherwise indicated. No data available from RE-LY for the following major bleeding subgroups: sex, creatinine clearance, diabetes, and 
CHADS2 score. For ROCKET AF no major bleeding data available in the TTR and diabetes subgroup and major and non-major clinically relevant bleeding was used for 
subgroups of age, sex, CHADS2 score, and creatinine clearance. NOAC=new oral anticoagulant. RR=risk ratio. TIA=transient ischaemic attack. VKA=vitamin K 
antagonist. TTR=time in therapeutic range
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主要な出⾎脳卒中や全⾝塞栓症

Ruff CT, Giugliano RP, Braunwald E, 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;383:955-62.

TTRには有意な交互作⽤あり

TTR < 66%の患者では、DOACの⽅が出⾎イベントを減少



低⽤量DOACとワーファリンの⽐較
RE-LY: ダビガトラン 110mg 1⽇2回, ENGAGE AF-TIMI 48: エドキサバン 30mg 1⽇1回

脳卒中や全⾝塞栓症は減少しなかったが、出⾎性脳卒中や頭蓋内出⾎が減少
死亡も減少した

Ruff CT, Giugliano RP, Braunwald E, 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;383:955-62.

Supplemental Figure 1 

 

Supplemental Figure 1: Low Dose Regimens of NOACS - Efficacy and Safety Outcomes 

Agents: RE-LY, dabigatran 110 mg twice daily; ENGAGE AF-TIMI 48, edoxaban 30 mg once daily. 

Heterogeneity: Stroke or SEE p=0.07, I2=70%; Ischemic Stroke p=0.09, I2=66%; Hemorrhagic Stroke p=0.85, I2=0%; MI p=0.65, I2=0%; All-Cause Mortality p=0.59, 

I2=0%; Major Bleeding 

p<0.001, I2=95%; ICH p=0.90, I2=0%; GI Bleeding p=0.01, I2=85%; 

Abbreviations: CI, confidence interval; GI, gastrointestinal; ICH, intracranial hemorrhage; MI, myocardial infarction; NOAC, new oral anticoagulant  
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2. Use of anticoagulant therapy for prevention of stroke

2.1. Vitamin K antagonists (VKAs)

For over half a century, VKA therapy (e.g. warfarin) has been the
gold standard in preventing AF related thromboembolism. Oral antic-
oagulant therapy with VKAs reduces the risk of stroke by !64%
compared to placebo and by !39% compared to antiplatelet therapy
(Hart et al., 2007). These benefits are preserved in elderly patients. The
Birmingham Atrial Fibrillation Treatment of the Aged (BAFTA) study
(Mant et al., 2007) demonstrated that warfarin was superior to aspirin
in reducing thromboembolic events in elderly patients (age"75 years).

One of the di#culties with VKA therapy is its narrow therapeutic
range. The risk of bleeding doubles with an INR > 3.0 and ex-
ponentially increases with INR > 4.5 compared to the recommended
therapeutic range of 2.0–3.0 (Cannegieter et al., 1995; Fuster et al.,
2011; Hylek et al., 2003). Moreover, the risk of stroke decreases sig-
nificantly when the time in therapeutic range (TTR) is> 65% (Hellyer
et al., 2017; Liu et al., 2017). A lower TTR is associated with a higher
risk of stroke and bleeding, but more so for bleeding (Morgan et al.,
2009). This represents a formidable challenge for clinicians since VKAs
also have numerous drug-drug, and drug-food interactions, variable
response to patient genotypes and variable intra- and inter-patient dose
responses. Therefore, VKA-treated patients require frequent mon-
itoring, dose adjustment, and close attention to changes in diet and
concomitant therapies. Indeed, even in very well controlled studies, the
reported TTR is only !65%, with lower rates observed in community-
based registries (Akao et al., 2014; Connolly et al., 2009; Giugliano
et al., 2013; Granger et al., 2011b; Hori et al., 2012; Patel et al., 2011).

Maintaining adequate INR levels in elderly patients is even more
challenging as older patients generally have multiple comorbidities, are
prescribed several medications, and are prone to frequent changes of
concomitant therapies due to acute medical conditions (LaMori et al.,
2012; Wang et al., 2016). In addition, declining physical function limits
their ability to comply with clinic visits, they are more likely to undergo
invasive procedures to manage their comorbidities (e.g., malignancy,
orthopedic), and the slow onset and o$set of VKA exposes elderly pa-
tients more frequently to potential adverse thromboembolic or hae-
morrhagic events.

Although VKA therapy is e#cacious in preventing ischaemic events,

the elderly are, by nature, already at increased risk of bleeding. Thus,
maintaining a therapeutic INR to avoid additional haemorrhagic risk is
essential in the elderly (Gurwitz et al., 1992). Consequently, a treat-
ment with a more favorable benefit-risk ratio would be desirable, par-
ticularly in elderly patients.

2.2. Non-Vitamin K antagonist oral anticoagulants (NOACs)

Unlike VKAs, which inhibit the vitamin K dependent synthesis of
clotting factors, the NOACs directly and specifically bind to the active
site of either thrombin (dabigatran) or factor Xa (rivaroxaban, apix-
aban, and edoxaban) to inhibit coagulation. Due to fewer drug and food
interactions and a rapid onset of action, the anticoagulant e$ects are
more predictable with NOACs compared to VKAs, allowing them to be
administered in fixed doses without routine anticoagulation monitoring
(Ru$ et al., 2014).

In the past decade four NOACs (apixaban, dabigatran, edoxaban and
rivaroxaban), were evaluated in large Phase III trials as alternatives to
VKAs in patients with AF at risk of stroke (Connolly et al., 2009;
Giugliano et al., 2013; Granger et al., 2011b; Hori et al., 2012; Patel
et al., 2011). In these trials, the NOACs proved to be non-inferior, if not
superior, to warfarin for the prevention of stroke/systemic embolic
events (SEE), and for reducing bleeding. However, the results in elderly
patients varied according to the specific NOAC. Given the heterogeneity
of the trials, and the lack of head-to-head trials between NOACs, it is
not appropriate to directly compare results across the trials. However,
some indirect observations vs. warfarin (which was the common com-
parator in the trials) related to age may be useful and raise interesting
questions for future studies.

2.2.1. E!cacy outcomes in the elderly
The primary e#cacy outcome for all four NOAC trials was stroke or

SEE. Two fixed doses of dabigatran were evaluated in the Randomized
Evaluation of Long-term Anticoagulation TherapY (RE-LY) trial. The
mean CHADS2 score among elderly patients was 3.7 (Halperin et al.,
2014). The rate of stroke/SEE in the elderly ("75 years) compared to
warfarin was significantly reduced with dabigatran 150mg BID (RR
0.67 [0.49, 0.90]) vs. warfarin and comparable with dabigatran 110mg
BID vs. warfarin (RR 0.76 [0.55, 1.04]). (Of note, the median TTR in the
elderly population was not provided.) (Eikelboom et al., 2011).

Fig. 1. The E$ect of Age on Ischemic and Bleeding Risks (Kato et al., 2016; Kodani et al., 2015; Patti et al., 2017). The numbers in the bars indicate the number of
patients with events.
The ischemic and bleeding risks both increase with increasing age regardless of anticoagulant use, however, without anticoagulants, the thrombotic risk is higher in
the older age group. With VKA, the bleeding risk increases more rapidly with aging, while risk for ischemic stroke is reduced across the age ranges.

E.T. Kato et al. $JHLQJ�5HVHDUFK�5HYLHZV��������������²���

���

Kato ET, Goto S, Giugliano RP. Overview of oral antithrombotic treatment in
elderly patients with atrial fibrillation. Ageing Res Rev 2019;49:115-24.

ワーファリンによる出⾎リスクが塞栓症予防の利益を上回るのは55歳頃から
DOACでも同様の傾向

抗凝固なし 抗凝固なし ワーファリン



Kato ET, Goto S, Giugliano RP. Overview of oral antithrombotic treatment
in elderly patients with atrial fibrillation. Ageing Res Rev 2019;49:115-24.

TTR: 69.6%

TTR: 56.9%

TTR: 記載なし

TTR: 56.9%

TTR: 67.2%

出⾎イベントでは、年齢による交互作⽤がありそう



ENGAGE AF-TIMI 48（Phase 3 trial）

P
21歳以上、1年以内に⼼房細動を確認

CHADS2スコア2点以上で抗凝固療法が計画されている

主な除外基準: 可逆的な原因によるAF、CCr < 30、出⾎リスクが⾼い、DAPT、中等度から重

度のMR、抗凝固療法の他の適応がある、ACS、冠動脈⾎⾏再建後、30⽇以内の脳梗塞、アド

ヒアランス不良

I エドキサバン 60mg（high dose）, 30mg（low dose）

C ワーファリン（PT-INR 2-3を⽬標, 少なくとも1ヶ⽉毎に確認）

O 初回のイベント（脳卒中、全⾝性塞栓症）までの時間

治療期間中の⼤出⾎

Giugliano RP, Ruff CT, Braunwald E, et al. Edoxaban versus warfarin

in patients with atrial fibrillation. N Engl J Med 2013; 369:2093-104.
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(at P<0.05) between treatment and subgroups 
defined according to status with respect to pre-
vious receipt of a vitamin K antagonist (warfa-
rin vs. both edoxaban groups), concurrent aspirin 
use (warfarin vs. low-dose edoxaban group), and 
concurrent amiodarone use (warfarin vs. low-dose 
edoxaban group) (Fig. S3 in the Supple mentary 
Appendix). The reduction in major bleeding with 
edoxaban as compared with warfarin was signifi-
cantly greater among patients who received a dose 
reduction at randomization than among those 
who did not receive a dose reduction (Fig. S4 in 
the Supplementary Appendix).

OTHER SAFETY OUTCOMES
The rates of adverse events and serious adverse 
events were similar in the three groups (Table S1 
in the Supplementary Appendix). The proportions 
of patients with an elevated level of liver enzymes 
or with hepatocellular injury were also similar in 
the three groups.

COMPARISON OF EDOXABAN REGIMENS
In the intention-to-treat analysis, the rate of 
stroke or systemic embolic event was lower with 
high-dose edoxaban than with low-dose edoxa-
ban (P<0.001); this difference was driven by a 
relative reduction in the incidence of ischemic 
stroke of 29% with high-dose edoxaban (236 vs. 
333 events), which more than offset a higher inci-
dence of hemorrhagic stroke (49 events, vs. 30 
events with low-dose edoxaban), although the 
hemorrhagic strokes had more severe sequelae 
than the ische mic strokes. As compared with 
high-dose edoxaban, low-dose edoxaban was asso-
ciated with significantly lower rates of bleeding, 
including major bleeding, intracranial bleeding, 
and major or clinically relevant nonmajor bleed-
ing. There were no significant differences between 
the two edoxaban groups in the rates of death 
from cardiovascular causes and death from any 
cause.

DISCUSSION

In this trial, both edoxaban regimens were non-
inferior to well-managed warfarin (median time 
in the therapeutic range, 68.4% of the treatment 
period) for the prevention of stroke or systemic 
embolic event; the high-dose edoxaban regimen 
tended to be more effective than warfarin. The 
rate of ischemic stroke was similar with high-
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Figure!1.!Kaplan–Meier!Curves!for!the!Primary!Efficacy!and!Principal!Safety!
End!Points.

Panel A shows the cumulative event rates for stroke or systemic embolism 
in the intention-to-treat population (all patients who underwent random-
ization) during the overall study period (i.e., beginning from the time of 
randomization to the end of the double-blind treatment period); data from 
the overall study period, rather than the treatment period only, were used 
in the superiority analyses of efficacy. Panel B shows the principal safety 
outcome of major bleeding, defined according to the criteria of the Inter-
national Society on Thrombosis and Haemostasis,10 in the safety popula-
tion during the treatment period. The Kaplan–Meier curve was drawn with-
out interval censoring for treatment interruptions. The inset in each panel 
shows the same data on an enlarged segment of the y axis.
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(at P<0.05) between treatment and subgroups 
defined according to status with respect to pre-
vious receipt of a vitamin K antagonist (warfa-
rin vs. both edoxaban groups), concurrent aspirin 
use (warfarin vs. low-dose edoxaban group), and 
concurrent amiodarone use (warfarin vs. low-dose 
edoxaban group) (Fig. S3 in the Supple mentary 
Appendix). The reduction in major bleeding with 
edoxaban as compared with warfarin was signifi-
cantly greater among patients who received a dose 
reduction at randomization than among those 
who did not receive a dose reduction (Fig. S4 in 
the Supplementary Appendix).

OTHER SAFETY OUTCOMES
The rates of adverse events and serious adverse 
events were similar in the three groups (Table S1 
in the Supplementary Appendix). The proportions 
of patients with an elevated level of liver enzymes 
or with hepatocellular injury were also similar in 
the three groups.

COMPARISON OF EDOXABAN REGIMENS
In the intention-to-treat analysis, the rate of 
stroke or systemic embolic event was lower with 
high-dose edoxaban than with low-dose edoxa-
ban (P<0.001); this difference was driven by a 
relative reduction in the incidence of ischemic 
stroke of 29% with high-dose edoxaban (236 vs. 
333 events), which more than offset a higher inci-
dence of hemorrhagic stroke (49 events, vs. 30 
events with low-dose edoxaban), although the 
hemorrhagic strokes had more severe sequelae 
than the ische mic strokes. As compared with 
high-dose edoxaban, low-dose edoxaban was asso-
ciated with significantly lower rates of bleeding, 
including major bleeding, intracranial bleeding, 
and major or clinically relevant nonmajor bleed-
ing. There were no significant differences between 
the two edoxaban groups in the rates of death 
from cardiovascular causes and death from any 
cause.

DISCUSSION

In this trial, both edoxaban regimens were non-
inferior to well-managed warfarin (median time 
in the therapeutic range, 68.4% of the treatment 
period) for the prevention of stroke or systemic 
embolic event; the high-dose edoxaban regimen 
tended to be more effective than warfarin. The 
rate of ischemic stroke was similar with high-
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Figure!1.!Kaplan–Meier!Curves!for!the!Primary!Efficacy!and!Principal!Safety!
End!Points.

Panel A shows the cumulative event rates for stroke or systemic embolism 
in the intention-to-treat population (all patients who underwent random-
ization) during the overall study period (i.e., beginning from the time of 
randomization to the end of the double-blind treatment period); data from 
the overall study period, rather than the treatment period only, were used 
in the superiority analyses of efficacy. Panel B shows the principal safety 
outcome of major bleeding, defined according to the criteria of the Inter-
national Society on Thrombosis and Haemostasis,10 in the safety popula-
tion during the treatment period. The Kaplan–Meier curve was drawn with-
out interval censoring for treatment interruptions. The inset in each panel 
shows the same data on an enlarged segment of the y axis.
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脳卒中、全⾝性塞栓症 ⼤出⾎

脳卒中と全⾝性塞栓症には有意差なし エドキサバンでは、
出⾎イベントが少なかった



ENGAGE AF-TIMI 48: 年齢で3つに層別化
65歳未満（n=5497）、65-74歳（n=7134）、75歳以上（n=8474）

Kato ET, Giugliano RP, Ruff CT, et al. Efficacy and safety of edoxaban in elderly patients
with atrial fibrillation in the ENGAGE AF-TIMI 48 trial. J Am Heart Assoc 2016;5:e003432.

WF使⽤患者では、脳卒中も出⾎イベントも加齢とともに増加



Kato ET, Giugliano RP, Ruff CT, et al. Efficacy and safety of edoxaban in elderly patients
with atrial fibrillation in the ENGAGE AF-TIMI 48 trial. J Am Heart Assoc 2016;5:e003432.
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RCT Dabigatran
RE-LY

Rivaroxban
ROCKET-AF / J-ROCKET AF

Apixaban
ARISTOLE

Edoxaban
ENAGAGE AF-TIMI 48

減量基準 なし CrCl 30-49ml/min
下記のうち2つ
①80歳以上
②60kg以下
③クレアチニン≧1.5mg/dL

下記のうちどれか
①60kg以下
②CrCl ≤ 50ml/min
③強P蛋⽩阻害薬使⽤

減量計画 該当なし 20→15mg(ROCKET-AF)
15→10mg(J-ROCKET AF) 5→2.5mg 60→30mg

ヨーロッパ

減量基準 ①80歳以上②ベラパミル使⽤③75-80歳④
中等度腎障害⑤胃腸障害⑥出⾎リスクが⾼
い

CrCl 15-49ml/min
下記のうち2つ
①80歳以上
②60kg以下
③クレアチニン≧1.5mg/dL

下記のうちどれか
①60kg以下
②CrCl ≤ 50ml/min
③強P蛋⽩阻害薬使⽤

減量計画 ①,②150mg 1⽇2回→110mg 1⽇2回
③-⑥150mg 1⽇2回または110mg 1⽇2回 20→15mg 毎⼣ 5mg 1⽇2回→2.5mg 1⽇2回 60→30mg 1⽇1回

アメリカ
減量基準 ①CrCl 15-30ml/min CrCl <50ml/min

下記のうち2つ
①80歳以上
②60kg以下
③クレアチニン ≥ 1.5mg/dL

CrCl 15-50ml/min

減量計画 ①150mg 1⽇2回→75mg 1⽇2回
②併⽤しない 20→15mg 毎⼣ 5mg 1⽇2回→2.5mg 1⽇2回 60→30mg 1⽇1回

⽇本
減量基準

①CrCl 30-50ml/min
②P糖蛋⽩阻害薬使⽤
③70歳以上
④腸管出⾎既往

CrCl 15-49ml/min
下記のうち2つ
①80歳以上
②60kg以下
③クレアチニン ≥ 1.5mg/dL

下記のうちどれか
①60kg以下
②CrCl ≤ 50ml/min
③P糖蛋⽩阻害薬使⽤

減量計画 150mg 1⽇2回→110mg 1⽇2回 15→10mg 毎⼣ 5mg 1⽇2回→2.5mg 1⽇2回 60→30mg 1⽇1回

各RCTで使⽤されたDOACの減量基準、各国との⽐較



国内におけるDOACの⽤法⽤量

⽇本循環器学会、⽇本不整脈⼼電学会、2020年改訂版不整脈薬物治療ガイドライン



背景のまとめ
• AFは⾼齢化社会において増加傾向である
•塞栓イベントも出⾎イベントも加齢に伴って増加する
•⾼齢者に対する抗凝固療法では、出⾎リスクが塞栓症予防による利
益を上回る

•出⾎イベントに対して、年齢と抗凝固療法の間には交互作⽤がある
かもしれない
•⾼齢者では、減量レジメンの⽅が良いかもしれない



本研究の仮説

P
⽇本の⾼齢者（≥ 80歳）、⾮弁膜症性⼼房細動
経⼝抗凝固薬の標準的投与量が推奨されない

I エドキサバン 15mg 1⽇1回

C プラセボ

O 脳卒中予防と出⾎リスク

Edoxaban Low-Dose for Elder Care Atrial Fibrillation Patients (ELDERCARE-AF) 

第3相 多施設⼆重盲検無作為化⽐較試験

第⼀三共から資⾦提供を受けた。ClinicalTrials.gov number, NCT02801669



⽅法



ELDERCARE-AF trial

P 80歳以上、⾮弁膜症性⼼房細動（同意取得1年以内に記録された）
CHADS2 ≥ 2、出⾎リスクが⾼く標準⽤量のDOACが使⽤できない

I エドキサバン 15mg 1⽇1回

C プラセボ

O 有効性：脳卒中または全⾝性塞栓症（複合アウトカム）
安全性：⼤出⾎（ISTHの定義）

第⼀三共より資⾦提供や執筆の補助を受けた。参加施設それぞれの倫理委員会で承認された。

多施設プラセボ対照⼆重盲検無作為化⽐較試験
event-driven（主要評価項⽬の発現が定められたイベント数に達するまで継続する）第3相試験
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ELDERCARE-AF investigator list 
Participating centers and investigators (Japan 164 centers and 196 investigators) 

H Kitada, Kitada Clinic, Osaka-shi Osaka; N Utsu, Social Corporation Keigakukai Minamiosaka 
Hospital, Osaka-shi Osaka; S Nakao, Meiwa Hospital, Nishinomiya-shi Hyogo; A Wada, Kusatsu 
General Hospital, Kusatsu-shi Shiga; M Oguri, Kasugai Municipal Hospital, Kasugai-shi Aichi; A 
Fukuda, Kanazawa Medical University Himi Municipal Hospital, Himi-shi Toyama; T Miyake, Gifu 
Heart Center, Gifu-shi Gifu; K Satake, Fukui General Clinic, Fukui-shi Fukui; M Inagaki, 
Funabashi Municipal Medical Center, Funabashi-shi Chiba; M Kawata, Medical Corporation 
Aijinkai Akashi Medical Center, Akashi-shi Hyogo; Y Hirai, Kure Kyosai Hospital, Kure-shi 
Hiroshima; K Eshima, Saga-Ken Medical Centre Koseikan, Saga-shi Saga; T Kadokami, 
Fukuokaken Saiseikai Futsukaichi Hospital, Chikushino-shi Fukuoka; K Yaginuma, JCHO 
Nihonmatsu Hospital, Nihonmatsu-shi Fukushima; K Umetani, Yamanashi Prefectural Central 
Hospital, Kofu-shi Yamanashi; T Ogawa, Fukushima Daiichi Hospital, Fukushima-shi Fukushima; 
M Kuwada, Social Medical Corporation, the Yamatokai Foundation Central Clinic affiliated clinic 
of Higashiyamato Hospital, Higashiyamatoshi Tokyo; A Ogimoto, Uwajima City Hospital, 
Uwajima-shi Ehime; H Fujinaga, Tokushima Prefectural Central Hospital, Tokushima-shi 
Tokushima; T Asano, Asano Kanamachi Clinic, Katsushika-ku Tokyo; H Ishii, Kashinoki Internal 
Medicine Clinic, Date-shi Fukushima; S Kakinoki, Otaru Kyokai Hospital, Otaru-shi Hokkaido; K 
Otomo, Y Ono, Ome Municipal General Hospital, Ome-shi Tokyo; Y Hata, Minamino 
Cardiovascular Hospital, Hachioji-shi Tokyo; M Ajioka, H Asano, Tosei General Hospital, Seto-shi 
Aichi; Y Shibata, Miyazaki Medical Association Hospital, Miyazakishi Miyazaki; S Tomimoto, Aichi 
Koseiren Chita Kosei Hospital, Chita-gun Aichi; A Takahashi, Medical Corporation Sakurakai 
Takahashi Hospital, Kobe-shi Hyogo; M Masutani, A Nishibe, S Kuroda, Amagasaki New Town 
Hospital, Amagasaki-shi Hyogo; T Nose, Nose Hospital, Kobe-shi Hyogo; M Ono, Southern 
Tohoku Research Institute for Neuroscience, Southern Tohoku Medical Clinic, Koriyama-shi 
Fukushima; H Ohtani, Iwase General Hospital, Sukagawa-shi Fukushima; T Yamada, Osaka 
General Medical Center, Osaka-shi Osaka; T Sasaki, Y Okuyama, Y Yasuoka, National Hospital 
Organization Osaka Minami Medical Center, Kawachinagano-shi Osaka; T Kato, T Shirakura, K 
Iizuka, Public Tomioka General Hospital, Tomioka-shi Gunma; M Akao, National Hospital 
Organization Kyoto Medical Center, Kyoto-shi Kyoto; T Anzai, National Hospital Organization 
Hakodate Hospital, Hakodate-shi Hokkaido; K Tanabe, Shimane University Hospital, Izumo-shi 
Shimane; Y Nishi, Nagata Hospital, Yanagawa-shi Fukuoka; T Endo, Saiseikai Yokohamashi 
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Nanbu Hospital, Yokohama-shi Kanagawa; T Takenaka, National Hospital Organization Hokkaido 
Medical Center, Sapporo-shi Hokkaido; Y Seino, Hoshi General Hospital, Koriyama-shi 
Fukushima; W Shimizu, Nippon Medical School Hospital, Bunkyo-ku Tokyo; K Yamashiro, 
Takatsuki General Hospital, Takatsuki-shi Osaka; A Yoshioka, National Hospital Organization 
Maizuru Medical Center, Maizuru-shi Kyoto; H Iida, National Hospital Organization Hamada 
Medical Center, Hamada-shi Shimane; Y Momiyama, National Hospital Organization Tokyo 
Medical Center, Meguro-ku Tokyo; S Taguchi, K Nakayama, T Koizumi, National Hospital 
Organization Mito Medical Center, Higashiibaraki-gun Ibaraki; T Kato, National Hospital 
Organization Tochigi Medical Center, Utsunomiya-shi Tochigi; Y Takahashi, M Ohno, National 
Hospital Organization Disaster Medical Center, Tachikawa-shi Tokyo; K Oku, National Hospital 
Organization Nagasaki Medical Center, Omura-shi Nagasaki; J Funada, National Hospital 
Organization Ehime Medical Center, Toon-shi Ehime; Y Niijima, Kan-etsu Chu-oh Hospital, 
Takasaki-shi Gunma; Y Furutani, National Hospital Organization Kanmon Medical Center, 
Shimonoseki-shi Yamaguchi; K Yokoya, National Hospital Organization Toyohashi Medical 
Center, Toyohashi-shi Aichi; T Shinozaki, National Hospital Organization Sendai Medical Center, 
Sendai-shi Miyagi; S Sakagami, National Hospital Organization Kanazawa Medical Center, 
Kanazawa-shi Ishikawa; Y Nakagawa, T Tamura, Tenri Hospital, Tenri-shi Nara; T Yoshida, 
Onga Nakama Medical Association Onga Hospital, Onga-gun Fukuoka; K Fujii, Sakurabashi 
Watanabe Hospital, Osaka-shi Osaka; K Iwade, F Mori, National Hospital Organization 
Yokohama Medical Center, Yokohama-shi Kanagawa; Y Okada, Toyooka Chuo Hospital, 
Asahikawa-shi Hokkaido; M Manita, Naha City Hospital, Naha-shi Okinawa; N Ura, Sapporo 
Nishimaruyama Hospital, Sapporo-shi Hokkaido; M Endo, Y Shimura, Tokyo Heart Center, 
Shinagawa-ku Tokyo; T Sakamoto, Saiseikai Kumamoto Hospital, Kumamoto-shi Kumamoto; H 
Kasai, M Koshikawa, National Hospital Organization Matsumoto Medical Center, Matsumoto-shi 
Nagano; S Yamauchi, N Shimura, Shirakawa Hospital, Shirakawa-shi Fukushima; A Nakamura, 
Iwate Prefectural Central Hospital, Morioka-shi Iwate; K Yumoto, Yokohama Rosai Hospital, 
Yokohama-shi Kanagawa; K Nakahara, S Shimokawa, Kouhoukai Takagi Hospital, Okawa-shi 
Fukuoka; A Takagi, Saiseikai Kawaguchi General Hospital, Kawaguchishi Saitama; T Fukuma, 
Social welfare corporation Hakodate koseiin Hakodate Goryoukaku Hospital, Hakodate-shi 
Hokkaido; H Nakashima, National Hospital Organization Kagoshima Medical Center, Kagoshima-
shi Kagoshima; T Hayashi, Hyogo Prefectural Awaji Medical Center, Sumoto-shi Hyogo; K 
Taguchi, Yamaguchi Clinic, Toshima-ku Tokyo; H Fujita, K Inoue, Japanese Red Cross Kyoto 

国内 164施設



詳細な組み⼊れ基準
1. 同意取得から1年以内に記録された⾮弁膜症性⼼房細動
2. CHADS2スコア ≥ 2
3. 同意取得の時点で、80歳以上
4. 下記の出⾎リスクに1つ以上該当し、経⼝抗凝固薬を標準⽤量

で使⽤できない
a. 重度の腎障害: 15 ≤ CCr ＜ 30 mL/min（Cockcroft-Gault 式）
b. 重⼤な部位や臓器の出⾎の既往（頭蓋内、眼内、消化管出⾎など）
c. 低体重 ≤ 45kg
d. 酸性NSAIDsの継続使⽤
e. 抗⾎⼩板薬1剤使⽤（⼼原性塞栓症の予防⽬的を除く）



除外基準①
1. 可逆性疾患に続発した⼀過性⼼房細動（甲状腺中毒症、⼼臓・胸部術後など）
2. 無作為化の8週間以内に経⼝抗凝固薬が投与された
3. ワーファリン内服中、直近の3回の⾎液検査のうち2回以上で、PT-INR ≥ 1.6
4. 出⾎リスクが特に⾼い患者（下記のいずれかに該当）

同意取得時の活動性出⾎や消化性潰瘍、試験登録時にHb < 9 g/dLまたはPlt ＜ 10
万/μL、遺伝性出⾎性疾患)

5. 無作為化30⽇以内の脳梗塞またはTIA
6. リウマチ性弁膜症
7. 弁置換術既往(機械弁及び⽣体弁)
8. 感染性⼼内膜炎
9. ⼼房粘液腫
10. 左室または左房内⾎栓
11. 遺伝性⾎栓性素因



除外基準②
12. 同意取得から試験期間終了までに、電気的または薬理学的除細動が予定
13. 難治性⾼⾎圧（sBP > 160 mmHg、dBP ＞ 100 mmHg）
14. CCr ＜ 15 mL/min
15. 透析患者あるいは試験期間中に透析開始の可能性がある患者
16. 同意取得時にDAPTまたはDAPTの可能性があり、どちらも使⽤中⽌困難
17. 凝固障害を伴う肝機能障害
18. 無作為化30⽇以内の急性⼼筋梗塞
19. 重⼤な⼼疾患（NYHA 3以上の⼼不全、UAPなど）
20. 同意取得の2年以内に診断または治療された悪性腫瘍患者（以下は除く; 適切に治療

された⽪膚の基底細胞癌、切除された⽪膚の扁平上⽪癌や⼦宮頸部上⽪内がん）
21. 同意取得60⽇以内に他の治験薬の投薬を受けた
22. 治験責任者が不適格と判断した患者



割付と盲検化（エドキサバン 15mg vs. プラセボ）
• 独⽴した⽣物統計学者が割付を⾏った
• 4つの置換ブロック
• 層別化割付（CHADS2 2 or ≥ 3）
• 患者、研究者、スポンサーは盲検化、割付を知らない独⽴した委員会がア

ウトカムを判定した
• 割付がわかるような検査は研究参加施設では禁⽌（薬物動態、バイオマーカーなど）

• フォローアップは外来受診時に⾏った
• 4-48週までは4週間ごと、以降は8週間ごと



主要評価項⽬

•有効性（複合アウトカム）
•脳卒中または全⾝性塞栓症

•安全性
•⼤出⾎（ISTH定義）



副次的評価項⽬
• 有効性

• 脳卒中、全⾝性塞栓症、⼼臓⾎管イベントによる死亡
• MACE（major adverse cardiovascular events）：複合アウトカム（⾮致死的な⼼筋

梗塞・脳卒中・全⾝性塞栓症、または⼼臓⾎管イベントや出⾎による死亡）
• 複合アウトカム（脳卒中、全⾝性塞栓症、あらゆる原因による死亡）
• 臨床的な正味の利益（複合アウトカム）：脳卒中、全⾝性塞栓症、⼤出⾎、あらゆ

る原因による死亡
• あらゆる原因による死亡

• 安全性
• 複合アウトカム（⼤出⾎または臨床的に重要な⾮⼤出⾎）
• 臨床的に重要な⾮⼤出⾎、⼩出⾎、全ての出⾎



⼤出⾎の定義
以下の①〜③のうち少なくとも1つを満たしてる出⾎
① 致命的な出⾎
② 後腹膜、頭蓋内、眼内、髄腔内、関節内、⼼膜出⾎またはコンパート

メント症候群を伴う筋⾁内出⾎
③ 臨床的に明らかな出⾎があり、ヘモグロビンが2.0 g/dL以上減少し、

輸⾎を必要とする
・⾚⾎球全⾎1単位輸⾎してもヘモグロビン1.0 g/dL低下する
・外科⼿術であっても通常の出⾎量を超えたもの
・ヘマトクリット値が6.0%以上低下し、輸⾎を必要とする



致死的なアウトカムの定義
•致死的な⼼筋梗塞
• 発症から7⽇以内の死亡に関連する⼼筋梗塞

•致死的な脳卒中
• 発症から30⽇以内の死亡に関連する⼼筋梗塞

•致死的な全⾝性塞栓症
• 発症から7⽇以内の死亡に関連する全⾝性塞栓症



その他の出⾎の定義
• 臨床的に重要な⾮⼤出⾎

• 臨床的に明らかな出⾎（検査や画像などで確認）
• 治療が必要（外来患者で下記がない場合は含まない）

• ⼊院または⼊院期間の延⻑
• ⾎液検査、画像検査、内視鏡検査（消化管、膀胱、気管⽀鏡）
• ⿐腔のパッキング、圧迫⽌⾎、エコーガイド下の動脈瘤圧迫
• コイル塞栓、外科的処置、循環作動薬の使⽤
• 治験薬の中⽌、併⽤薬の変更（例：アスピリンの減量や中⽌）

• ⼩出⾎
• 「⼤出⾎」「臨床的に重要な⾮⼤出⾎」の基準を満たさないもの
• 例えば、処置が必要ない⿐出⾎



統計解析
主要評価項⽬（有効性）：複合アウトカム（脳卒中または全⾝性塞栓症）



サンプルサイズ計算に使⽤された研究①

Giugliano RP, Ruff CT, Braunwald E, et al. Edoxaban versus warfarin
in patients with atrial fibrillation. N Engl J Med 2013; 369:2093-104.

ENGAGE AF-TIMI 48（Phase 3 trial）

P 21歳以上、1年以内に⼼房細動を確認
CHADS2スコア2点以上で抗凝固療法が計画されている

I エドキサバン 60mg（high dose）, 30mg（low dose）

C ワーファリン（PT-INR 2-3を⽬標, 少なくとも1ヶ⽉毎に確認）

O
脳卒中 or 全⾝性塞栓症の年間発⽣率
エドキサバン 60mg 1.18%, エドキサバン 30mg 1.61%
ワーファリン 1.50%



サンプルサイズ計算に使⽤された研究②

Yamashita Y, Hamatani Y, Esato M, et al. Clinical characteristics and outcomes in extreme elderly (age
≥ 85 years) Japa- nese patients with atrial fibrillation: the Fushimi AF Registry. Chest 2016;149:401-12.
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Figure 2 – A-D, Kaplan-Meier curves for the incidences of stroke/systemic embolism and all-cause death and stroke/systemic embolism, all-cause death,
and major bleeding. Data are presented as HR (95% CI). A, Stroke/systemic embolism/all-cause death. B, Stroke/systemic embolism. C, All-cause death.
D, Major bleeding. HR ! hazard ratio.

TABLE 2 ] Incidence Rates of Major Clinical Events

Outcomes
Extreme Elderly Group

($ 85 y)
Other Age Groups

(# 84 y)
Extreme Elderly ($ 85 y) vs Other Age

Groups (# 84 y) P Value

No. (%) patients 479 (14.5) 2,825 (85.5) .

Stroke/systemic embolism and
all-cause death

21.2 (166) 6.4 (372) 3.20 (2.66-3.84) < .01

Stroke/systemic embolism 5.1 (40) 2.0 (114) 2.57 (1.77-3.65) < .01

Ischemic stroke 4.5 (35) 1.4 (81) 3.16 (2.10-4.66) < .01

Hemorrhagic stroke 0.6 (4) 0.4 (24) 1.44 (0.42-3.73) .52

All-cause death 17.6 (142) 4.9 (288) 3.48 (2.84-4.25) < .01

Major bleeding 2.0 (15) 1.4 (80) 1.40 (0.78-2.36) .25

Data are presented as incident rate (total events) per 100 patient-years or hazard ratio (95% CI) unless otherwise indicated. The log-rank test for incidence
rates was performed.
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伏⾒レジストリーの年齢⽐較：⼼房細動患者のおよそ半数が抗凝固薬使⽤

85歳以上では、脳卒中 or 全⾝性塞栓症は5.1件/100⼈・年



統計解析
• 先⾏研究の結果から、対照群（プラセボ）での主要評価項⽬イベント発⽣率を年間 5%として、エド

キサバン 15mgによって50%リスクを減らすと仮定した

• 1-β=0.80、α=0.05（両側）として、⽬標イベント数 65（各群 およそ400⼈）と⾒積もった

• 主要評価項⽬、副次評価項⽬はITT解析を⾏った
• 有効性は割り付けされた全患者、CHADS2 score ≤2 or ≥3を共変量として、Cox⽐例ハザードモデルを⽤いて解析
• 安全性は1回以上治験薬が投与された全患者で解析

• 副次的評価項⽬（⽣存時間分析）は、Cox⽐例ハザードモデルと競合リスクモデル
• 競合リスクモデル（Fine-Gray model）: 死亡と特異的な原因による死亡
• 出⾎アウトカムは治験薬の最終投薬から3⽇後まで評価

• 多重⽐較に対する調整は⾏わなかった
• 副次的評価項⽬のP値は報告しなかった
• 信頼区間は効果の推定に使⽤すべきではない



結果
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Low-Dose Edoxaban in Atrial Fibrillation

formed consent was obtained from all partici-
pants (or from legal representatives of patients 
with cognitive impairment) before enrollment.

Randomization and Trial Procedures
Eligible patients were randomly assigned in a 1:1 
ratio to receive 15 mg of edoxaban once daily or 
placebo. Randomization (in permuted blocks of 
four) was performed with the use of an interac-
tive response technology system according to a 
schedule prepared by an independent biostatisti-
cian and was stratified according to CHADS2 
score (2 points or !3 points). Patients, investiga-
tors, and the sponsor were unaware of the trial-
group assignments. The use of tests that could 
compromise the masking of the trial-group as-

signments, such as pharmacodynamics and bio-
marker data, was prohibited at trial sites. Follow-
up assessments were conducted during in-person 
medical office visits; they occurred every 4 weeks 
from weeks 4 through 48 and every 8 weeks 
thereafter until trial completion.

End Points
The primary efficacy end point was the compos-
ite of stroke or systemic embolism, and the pri-
mary safety end point was major bleeding ac-
cording to the definition of the International 
Society on Thrombosis and Haemostasis. Sec-
ondary efficacy end points included the compos-
ite of stroke, systemic embolism, or death from 
cardiovascular causes; major adverse cardiovas-

Figure!1.!Randomization!and!Analysis.

Details concerning the 79 patients who did not meet eligibility criteria are provided in Table S2 in the Supplementary 
Appendix. The 158 patients who withdrew from the trial declined to undergo any assessments after withdrawal of 
consent, including a final survival assessment. A total of 10 patients were enrolled at a trial site that declared bank-
ruptcy and was at risk of closing; follow-up of patients at this site was discontinued to ensure safety.

984 Underwent randomization

1086 Patients !80 yr of age with atrial fibrillation
gave consent and were assessed for eligibility

102 Were excluded
79 Did not meet eligibility criteria
20 Withdrew consent

3 Died

492 Were assigned to receive
edoxaban, 15 mg

492 Were assigned to receive
placebo

2 Withdrew before receipt
of placebo

492 Were included in the safety analysis 490 Were included in the safety analysis

150 Discontinued trial
75 Withdrew but provided

consent for the use of data
already collected

69 Died
6 Had other reason

151 Discontinued trial
81 Withdrew but provided

consent for the use of data
already collected

66 Died
4 Had other reason

341 Completed the trial 340 Completed the trial
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組み⼊れ期間：2016年8⽉5⽇から2019年11⽉5⽇まで
最終フォローアップ：2019年12⽉27⽇
対象患者の研究参加期間：中央値 466⽇（IQR: 293.5 - 708）
安全性：治験薬を1回以上投与された982（99.8%）で解析
有効性：脱落を除く、681（69.2%）で解析

Patient flow diagram



標準⽤量が好ましくないかもしれない理由

CKD、抗⾎栓薬やNSAIDsの併⽤、低体重などが多かった



同意撤回の理由

30 
 

Table S4. Reasons for withdrawal of informed consent  

Values are presented as number (%). 
a 2 patients who withdrew before treatment were included in the placebo group.  

 All patients 
(N=984) 

Edoxaban 15 mg 
(N=492) 

Placebo 
(N=492) 

Withdrawal of informed consent a 158 (16.1) 81 (16.5) 77 (15.7) 

Bleeding adverse event 6 (3.8) 2 (2.5) 4 (5.2) 

Non-bleeding adverse event 71 (44.9) 37 (45.7) 34 (44.2) 

Loss of motivation/capability for trial 
participation 

59 (37.3) 29 (35.8) 30 (39.0) 

Factors other than clinical trial 22 (13.9) 13 (16.0) 9 (11.7) 

撤回理由は、「出⾎以外の有害事象」、「意欲の低下」が多かった
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CHADS2, Congestive heart failure, Hypertension, Age, Diabetes, prior Stroke or transient 
ischemic attack; INR, international normalized ratio. 

 

 

 

 

 

 

 

 

 

 

3. Age ≥75 years 
4. Diabetes mellitus 
5. History of transient ischemic attack or 

cerebral infarction (excluding occurrences 
within the 30 days prior to the day of 
randomization) 

Exclusion 
criterion #19 

Serious heart disease such as cardiac failure with 
New York Heart Association classification ≥3 or 
unstable angina pectoris 

1 

Exclusion 
criterion #13 

Uncontrolled hypertension (systolic blood pressure 
persistently >160 mmHg or diastolic blood pressure 
persistently >100 mmHg) 

1 

 Total excluded patients 79 
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Exclusion 
criterion #14 

Creatinine clearance calculated by the Cockcroft-
Gault formula <15 mL/min 

7 

Exclusion 
criterion #5 

Cerebral infarction or transient ischemic attack 
within the 30 days prior to the day of randomization 

4 

Exclusion 
criterion #20 

Patients diagnosed with malignancy within the 2 
years prior to the day of informed consent, or who 
have received treatment with cancer therapy 
(drugs, radiation, and/or surgery) within the 2 years 

4 

Exclusion 
criterion #16 

Patients receiving dual antiplatelet therapy (e.g., 
aspirin plus a thienopyridine) at the time of 
informed consent, or those expected to receive dual 
antiplatelet therapy after the time of informed 
consent, who cannot safely discontinue use of 
either of the antiplatelet drugs 

2 

Exclusion 
criterion #3 

Patients receiving warfarin with INR controlled at ≥ 
1.6 in 2 of the 3 most recent examinations, 
including the eligibility assessment examination, 
measured at least 4 weeks apart (patients with INR 
≥ 1.6 at the eligibility assessment examination are 
excluded) 

2 

Exclusion 
criterion #12 

Patients with scheduled electrical or pharmacologic 
defibrillation between the day of informed consent 
and the time of the examination at completion of 
trial treatment 

2 

Inclusion 
criterion #1 

Patients with nonvalvular atrial fibrillation with 
history of atrial fibrillation documented by any 
electrical tracing within the 1 year prior to the day 
of informed consent 

1 

Inclusion 
criterion #2 

Patients with at least 2 of the following 
thromboembolism risk factors (CHADS2 score ≥2) 

1. Congestive heart failure 
2. Hypertension 

1 
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Table S2. Patients excluded from randomization due to failure to meet eligibility criteria 

Criterion Definition Excluded 
patients 

Exclusion  
criterion #4 

Patients with particularly high bleeding risk meeting 

any of the following criteria: 

1. Active bleeding on the day of informed 

consent 

2. Unresolved peptic ulcer on the day of 

informed consent 

3. Hemoglobin <9 g/dL, or platelet count <10 

× 104 /μL at the eligibility assessment 
examination 

4. Hereditary hemorrhagic disease 

23 

Exclusion 
criterion #22 

Patients the investigator or subinvestigator consider 

ineligible 

19 

Inclusion 
criterion #4 

Patients who are ineligible for available oral 

anticoagulants (warfarin, dabigatran, rivaroxaban, 

apixaban, or edoxaban) at the approved dosage 

and with at least 1 of the following bleeding risks: 

1. Severe renal impairment (creatinine 

clearance calculated by the Cockcroft-Gault 

formula ≥15 mL/min and <30 mL/min) 
2. History of bleeding from critical area or 

organ (such as intracranial, intraocular, or 

gastrointestinal bleeding) 

3. Low body weight (≤45 kg) 
4. Continuous use of acidic non-steroidal anti-

inflammatory drugs 

5. Patients using 1 antiplatelet drug (for a 

purpose other than prophylaxis of 

cardioembolic stroke) 

12 
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CHADS2, Congestive heart failure, Hypertension, Age, Diabetes, prior Stroke or transient 
ischemic attack; INR, international normalized ratio. 

 

 

 

 

 

 

 

 

 

 

3. Age ≥75 years 
4. Diabetes mellitus 
5. History of transient ischemic attack or 

cerebral infarction (excluding occurrences 
within the 30 days prior to the day of 
randomization) 

Exclusion 
criterion #19 

Serious heart disease such as cardiac failure with 
New York Heart Association classification ≥3 or 
unstable angina pectoris 

1 

Exclusion 
criterion #13 

Uncontrolled hypertension (systolic blood pressure 
persistently >160 mmHg or diastolic blood pressure 
persistently >100 mmHg) 

1 

 Total excluded patients 79 

除外基準 患者数 除外基準 患者数

「出⾎リスクが⾼い」が最も多い

次いで、
「研究者の判断」
「DOACが使⽤できない」

除外基準に該当した
79症例



n engl j med 383;18 nejm.org October 29, 20201738

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

Table!1.!Demographic!and!Clinical!Characteristics!of!the!Patients.*

Characteristic
All!Patients!

(N!=!984)
Edoxaban,!15!mg!

(N!=!492)
Placebo!
(N!=!492)

Age

Mean — yr 86.6±4.2 86.7±4.2 86.4±4.3

Distribution — no. (%)

!85 yr 447 (45.4) 218 (44.3) 229 (46.5)

>85 yr 537 (54.6) 274 (55.7) 263 (53.5)

Male sex — no. (%) 419 (42.6) 212 (43.1) 207 (42.1)

Type of atrial fibrillation — no. (%)

Nonparoxysmal 521 (52.9) 255 (51.8) 266 (54.1)

Paroxysmal 463 (47.1) 237 (48.2) 226 (45.9)

Weight — kg 50.6±11.0 50.6±10.9 50.6±11.1

Body-mass index† 22.1±3.7 22.1±3.6 22.2±3.8

Creatinine clearance

Mean — ml/min 36.3±14.4 36.3±14.3 36.2±14.5

Distribution — no. (%)

!50 ml/min 823 (83.6) 415 (84.3) 408 (82.9)

>50 ml/min 161 (16.4) 77 (15.7) 84 (17.1)

CHADS2 score‡

Mean score 3.1±1.1 3.0±1.1 3.1±1.1

Distribution — no. (%)

2 363 (36.9) 181 (36.8) 182 (37.0)

"3 621 (63.1) 311 (63.2) 310 (63.0)

Components — no. (%)

Age "75 yr 984 (100.0) 492 (100.0) 492 (100.0)

Previous stroke or transient  
ischemic attack

236 (24.0) 110 (22.4) 126 (25.6)

Congestive heart failure 533 (54.2) 259 (52.6) 274 (55.7)

Diabetes mellitus 225 (22.9) 115 (23.4) 110 (22.4)

Hypertension 810 (82.3) 412 (83.7) 398 (80.9)

CHA2DS2-VASc score§ 4.9±1.3 4.9±1.2 5.0±1.3

HAS-BLED score¶ 2.3±0.9 2.3±0.9 2.4±0.9

Coronary artery disease 257 (26.1) 130 (26.4) 127 (25.8)

Dementia 160 (16.3) 70 (14.2) 90 (18.3)

History of falling within past yr 340 (34.6) 154 (31.3) 186 (37.8)

Frailty category#

Robust or prefrail 542 (55.1) 289 (58.7) 253 (51.4)

Frail 402 (40.9) 185 (37.6) 217 (44.1)

Could not be evaluated 17 (1.7) 7 (1.4) 10 (2.0)

Missing data 23 (2.3) 11 (2.2) 12 (2.4)

History of oral anticoagulant therapy

Yes 423 (43.0) 207 (42.1) 216 (43.9)

Warfarin 243 (24.7) 115 (23.4) 128 (26.0)
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Table!1.!Demographic!and!Clinical!Characteristics!of!the!Patients.*

Characteristic
All!Patients!

(N!=!984)
Edoxaban,!15!mg!

(N!=!492)
Placebo!
(N!=!492)

Age

Mean — yr 86.6±4.2 86.7±4.2 86.4±4.3

Distribution — no. (%)

!85 yr 447 (45.4) 218 (44.3) 229 (46.5)

>85 yr 537 (54.6) 274 (55.7) 263 (53.5)

Male sex — no. (%) 419 (42.6) 212 (43.1) 207 (42.1)

Type of atrial fibrillation — no. (%)

Nonparoxysmal 521 (52.9) 255 (51.8) 266 (54.1)

Paroxysmal 463 (47.1) 237 (48.2) 226 (45.9)

Weight — kg 50.6±11.0 50.6±10.9 50.6±11.1

Body-mass index† 22.1±3.7 22.1±3.6 22.2±3.8

Creatinine clearance

Mean — ml/min 36.3±14.4 36.3±14.3 36.2±14.5

Distribution — no. (%)

!50 ml/min 823 (83.6) 415 (84.3) 408 (82.9)

>50 ml/min 161 (16.4) 77 (15.7) 84 (17.1)

CHADS2 score‡

Mean score 3.1±1.1 3.0±1.1 3.1±1.1

Distribution — no. (%)

2 363 (36.9) 181 (36.8) 182 (37.0)

"3 621 (63.1) 311 (63.2) 310 (63.0)

Components — no. (%)

Age "75 yr 984 (100.0) 492 (100.0) 492 (100.0)

Previous stroke or transient  
ischemic attack

236 (24.0) 110 (22.4) 126 (25.6)

Congestive heart failure 533 (54.2) 259 (52.6) 274 (55.7)

Diabetes mellitus 225 (22.9) 115 (23.4) 110 (22.4)

Hypertension 810 (82.3) 412 (83.7) 398 (80.9)

CHA2DS2-VASc score§ 4.9±1.3 4.9±1.2 5.0±1.3

HAS-BLED score¶ 2.3±0.9 2.3±0.9 2.4±0.9

Coronary artery disease 257 (26.1) 130 (26.4) 127 (25.8)

Dementia 160 (16.3) 70 (14.2) 90 (18.3)

History of falling within past yr 340 (34.6) 154 (31.3) 186 (37.8)

Frailty category#

Robust or prefrail 542 (55.1) 289 (58.7) 253 (51.4)

Frail 402 (40.9) 185 (37.6) 217 (44.1)

Could not be evaluated 17 (1.7) 7 (1.4) 10 (2.0)

Missing data 23 (2.3) 11 (2.2) 12 (2.4)

History of oral anticoagulant therapy

Yes 423 (43.0) 207 (42.1) 216 (43.9)

Warfarin 243 (24.7) 115 (23.4) 128 (26.0)
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cular events (the composite of nonfatal myocar-
dial infarction, nonfatal stroke, nonfatal systemic 
embolism, or death from cardiovascular causes 
or bleeding); the composite of stroke, systemic 
embolism, or death from any cause; net clinical 
benefit (the composite of stroke, systemic embo-
lism, major bleeding, or death from any cause); 
and death from any cause. Secondary safety end 
points included the composite of major bleeding 
or clinically relevant nonmajor bleeding; clini-
cally relevant nonmajor bleeding; minor bleed-
ing; and all bleeding. A complete list of trial end 
points and definitions is provided in the Supple-
mentary Appendix. Independent clinical efficacy 
and clinical bleeding event committees, whose 
members were unaware of the trial-group as-
signments, adjudicated all primary and second-
ary efficacy events and bleeding events.

Statistical Analysis
This trial was event-driven, with a target of 65 
events of stroke or systemic embolism. On the 
basis of previous studies, we estimated that the 
annual incidence of stroke or systemic embolism 
would be 5% per year in the placebo group and 
that a 15-mg dose of edoxaban would result in a 
50% lower risk than placebo.8,11 Therefore, 65 
events (in approximately 400 patients per group) 

would be required to give the trial 80% power to 
show superiority of edoxaban to placebo with re-
spect to the prevention of stroke or systemic em-
bolism, at a two-sided significance level of 5%.

The primary efficacy analysis was conducted in 
the intention-to-treat population, which includ-
ed all patients who underwent randomization. 
The safety population included all patients who 
received at least one dose of edoxaban or placebo.

Patient characteristics were described with the 
use of distributions and summary statistics. The 
time-to-first-event analysis of stroke or systemic 
embolism used a Cox proportional-hazards mod-
el with trial groups and CHADS2 score (!2 or "3) 
as covariates and was tested with the use of a 
two-sided significance level of 5%. The propor-
tionality of hazards for the primary end point 
was confirmed by means of inspection of a log–
log survival plot. Relative risk was estimated 
with the use of hazard ratios with 95% confi-
dence intervals. Secondary efficacy end points 
were analyzed with the same method. Compet-
ing-risk analyses based on the Fine and Gray 
model were also performed to take into account 
the competing risk of death or cause-specific 
death.12 The cumulative incidences of efficacy 
events were estimated in each trial group with 
the use of the Kaplan–Meier method. Events of 

Characteristic
All!Patients!

(N!=!984)
Edoxaban,!15!mg!

(N!=!492)
Placebo!
(N!=!492)

Direct oral anticoagulants** 251 (25.5) 124 (25.2) 127 (25.8)

Unknown 3 (0.3) 1 (0.2) 2 (0.4)

No 561 (57.0) 285 (57.9) 276 (56.1)

*  Plus–minus values are means ±SD. Percentages may not total 100 because of rounding.
†  The body-mass index is the weight in kilograms divided by the square of the height in meters. Data were missing for 

1 patient in the edoxaban group and 2 patients in the placebo group.
‡  CHADS2 scores range from 0 to 6, with higher scores indicating a greater risk of stroke. Previous stroke or transient 

ischemic attack is assigned 2 points, and congestive heart failure, hypertension, diabetes, and an age of 75 years or 
older are each assigned 1 point toward the total score.

§  CHA2DS2-VASc scores range from 0 to 9, with higher scores indicating a greater risk of stroke. Previous stroke or 
transient ischemic attack and an age of 75 years or older are each assigned 2 points, and congestive heart failure, 
hypertension, diabetes, an age of 65 to 74 years, female sex, and history of vascular disease are each assigned 1 point 
toward the total score.

¶  HAS-BLED scores range from 0 to 9, with higher scores indicating a greater risk of bleeding. Abnormal renal or liver func-
tion are assigned 1 point each; the use of antiplatelet or nonsteroidal antiinflammatory drugs or alcohol concomitantly 
are assigned 1 point each (for a total of 1 or 2 points), and hypertension, stroke, history of bleeding or a predisposition to 
bleeding, labile international normalized ratio, and elderly age (>65 years) are each assigned 1 point toward the total score.

!  Frailty was assessed with the use of five measures of physical condition; a score of 0 indicated robust, a score of 1 or  
2 indicated prefrail, and a score of 3 or higher indicated frail.13,14 Details of the assessment of frailty are provided in 
the Supplementary Appendix.

**  Direct oral anticoagulants included dabigatran, rivaroxaban, apixaban, and edoxaban.

Table!1.!(Continued.)
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Frailty category#
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Frail 402 (40.9) 185 (37.6) 217 (44.1)
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患者背景
超⾼齢、体重低め、CKD（80%以上がCCr ≤ 50）、40.9%がフレイル
CHADS2 ≥ 3点が60%以上、HAS-BLEDは2.3点、8週間以前の抗凝固療法は半数弱



フレイル評価
① 体重減少 過去6か⽉で2-3kg痩せた 1点
② 疲労度 ここ2週間で誘因なく疲労を感じる 1点

③ 活動レベル 「軽い運動や体操をしている、または定期的な運動
やスポーツをしている」のいずれにも該当しない 1点

④ 握⼒ 利き⼿で男性26kg未満、⼥性18kg未満 1点

⑤ 歩⾏速度 1m助⾛後の5m歩⾏で1m/s未満 1点

スコア0：健常
スコア1-2：プレフレイル
スコア3以上：フレイル
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bleeding were summarized according to trial 
group and were assessed during the treatment 
period plus up to 3 days after the last dose of 
edoxaban or placebo or the end of the trial.

No adjustment for multiple testing was per-
formed; therefore, P values are not reported for 
secondary end points. The widths of the confi-
dence intervals were not adjusted for multiplici-
ty, so the intervals should not be used to infer 
definitive treatment effects.

R esult s

Randomization, Patient Characteristics,  
and Follow-up

Between August 5, 2016, and November 5, 2019, 
a total of 1086 patients were enrolled at 164 in-
stitutions; 984 underwent randomization (492 
were assigned to receive edoxaban, and 492 were 
assigned to receive placebo). Of the 102 patients 
who were excluded, 20 withdrew consent, 3 died, 

Table!2.!Primary!and!Secondary!Efficacy!and!Safety!End!Points.

End!Point
Edoxaban,!15!mg!

(N!=!492)
Placebo!
(N!=!492)

Hazard!Ratio!
(95%!CI)*

P!
Value

no. of patients with event (% per patient-yr)

Primary!efficacy!end!point†

Stroke or systemic embolism 15 (2.3) 44 (6.7) 0.34 (0.19!0.61) <0.001

Stroke 12 (1.8) 40 (6.0) 0.30 (0.16!0.57)

Ischemic 12 (1.8) 39 (5.9) 0.31 (0.16!0.59)

Hemorrhagic 0 2 (0.3)

Fatal 1 (0.1) 3 (0.4) 0.34 (0.04!3.30)

Systemic embolism 3 (0.4) 6 (0.9) 0.50 (0.13!2.01)

Secondary!efficacy!end!points†

Stroke, systemic embolism, or death 
from cardio vascular causes

52 (7.8) 72 (10.9) 0.72 (0.50!1.03)

Major adverse cardiovascular event‡ 51 (7.7) 72 (11.0) 0.70 (0.49!1.01)

Stroke, systemic embolism, or death 
from any cause

74 (11.1) 98 (14.8) 0.75 (0.56!1.02)

Net clinical benefit§ 87 (13.5) 103 (15.6) 0.86 (0.65!1.15)

Death from any cause 66 (9.9) 69 (10.2) 0.97 (0.69!1.36)

Primary!safety!end!point¶

Major bleeding 20 (3.3) 11 (1.8) 1.87 (0.90!3.89) 0.09

Intracranial hemorrhage 2 (0.3) 4 (0.6) 0.50 (0.09!2.72)

Gastrointestinal bleeding 14 (2.3) 5 (0.8) 2.85 (1.03!7.88)

Secondary!safety!end!points¶

Major or clinically relevant  
nonmajor bleeding

97 (17.7) 62 (10.7) 1.65 (1.20!2.27)

Clinically relevant nonmajor bleeding 81 (14.5) 52 (8.9) 1.62 (1.14!2.30)

Minor bleeding 190 (45.4) 177 (37.9) 1.18 (0.96!1.45)

All bleeding 241 (63.0) 202 (45.0) 1.35 (1.12!1.63)

*  The widths of the confidence intervals for secondary end points were not adjusted for multiplicity, so the intervals 
should not be used to infer definitive treatment effects.

†  Efficacy end points were assessed in the intention-to-treat population, which included all patients who underwent ran-
domization.

‡  Major adverse cardiovascular events included nonfatal myocardial infarction, nonfatal stroke, nonfatal systemic embo-
lism, or death from cardiovascular causes or bleeding.

§  Net clinical benefit was the composite of stroke, systemic embolism, major bleeding, or death from any cause.
¶  The safety population included all patients who received at least one dose of edoxaban or placebo (492 patients in the 

edoxaban group and 490 in the placebo group). Data shown are events that occurred during the treatment period plus 
up to 3 days after the last dose of edoxaban or placebo or the end of the trial.
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lism, or death from cardiovascular causes or bleeding.
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主要評価項⽬

脳梗塞が減少、消化管出⾎は増加
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and 79 did not meet eligibility criteria (Fig. 1 and 
Table S2).

Patients were very elderly (mean age, 86.6±4.2 
years), had low body weight (mean, 50.6±11.0 
kg), and had reduced renal function (mean cre-
atinine clearance, 36.3±14.4 ml per minute) 
(Table 1). A total of 40.9% of the patients were 
categorized as frail; the assessment of frailty is 
described in the Supplementary Appendix.13,14 
Overall, 423 patients (43.0%) had previously re-
ceived oral anticoagulants. Table S3 provides the 
reasons that a standard regimen of oral antico-
agulants was not recommended in patients.

The date of the last patient follow-up was 
December 27, 2019. The median duration of par-
ticipation in the trial was 466.0 days (interquar-
tile range, 293.5 to 708.0). Two patients in the 
placebo group withdrew from the trial before 
receiving the first dose and were not included in 
the safety population; 301 additional patients 
did not complete the trial (156 withdrew consent 
before completion of the trial, 135 died during 
the trial period, and 10 discontinued participa-
tion for other reasons).

The most common reasons for withdrawal 
were adverse events unrelated to bleeding and 
loss of motivation or lack of capability to con-
tinue participation in the trial (Table S4). Fur-
ther details regarding the patients who with-
drew from the trial are provided in Tables S5 
and S6 and in Figures S1 through S3.

Efficacy End Points
A total of 66 events of stroke or systemic embo-
lism (the primary efficacy end point) were re-
ported; 7 events were not adjudicated as primary 
efficacy end-point events by the clinical efficacy 
event committee. Therefore, 59 events were in-
cluded in the analysis. In the intention-to-treat 
population, 15 patients (2.3% per patient-year) 
in the edoxaban group and 44 patients (6.7% per 
patient-year) in the placebo group had stroke or 
systemic embolism (hazard ratio, 0.34; 95% con-
fidence interval [CI], 0.19 to 0.61; P<0.001 for 
superiority) (Table 2 and Fig. 2A). To take into 
account the possibility that discontinuation of 
follow-up could have influenced the results, we 
also analyzed the primary end point with the use 
of an inverse probability of censoring weighted 
analysis (described in the Supplementary Appen-
dix).15 In this analysis, the results were similar 
to those of the primary analysis (hazard ratio, 
0.38; 95% CI, 0.21 to 0.71). The effect of edoxa-

ban on the primary end point was generally 
consistent across selected subgroups, although 
the data suggest potential heterogeneity of treat-
ment effect according to NSAID use (Fig. 3).

There were 66 deaths from any cause in the 
edoxaban group and 69 in the placebo group 
(9.9% per patient-year and 10.2% per patient-
year, respectively; hazard ratio, 0.97; 95% CI, 
0.69 to 1.36) (Table 2). The causes of death are 
listed in Table S8.

The annualized rate of the secondary efficacy 
end point (the composite of stroke, systemic 

Figure!2.!Primary!Efficacy!and!Safety!End!Points.

Panel A shows the estimate of the cumulative incidence of the primary effi-
cacy end point (stroke or systemic embolism), and Panel B shows the esti-
mate of the cumulative incidence of the primary safety end point (major 
bleeding according to the criteria of the International Society on Thrombo-
sis and Haemostasis [ISTH]). The inset in each panel shows the same data 
on an enlarged y axis.

C
um

ul
at

iv
e!

In
ci

de
nc

e!
of

!E
ve

nt
!(%

) 100

80

90

70

60

40

30

10

50

20

0
0 4 12 16 20 28 36

Months!since!Randomization

B Major!Bleeding!(ISTH!criteria)

A Stroke!or!Systemic!Embolism

Hazard ratio, 0.34 (95% CI, 0.19–0.61)
P<0.001

No.!at!Risk
Edoxaban, 15 mg
Placebo

492
492

451
439

323
314

8

394
388

238
237

163
170

71
74

24

116
120

7
6

32

30
32

Placebo

Edoxaban, 15 mg

14

12

8

6

2

10

4

0
0 4 12 16 20 28 368 24 32

C
um

ul
at

iv
e!

In
ci

de
nc

e!
of

!E
ve

nt
!(%

) 100

80

90

70

60

40

30

10

50

20

0
0 4 12 16 20 28 36

Months!since!Randomization

Hazard ratio, 1.87 (95% CI, 0.90–3.89)
P=0.09

No.!at!Risk
Edoxaban, 15 mg
Placebo

492
490

452
451

314
322

8

391
398

231
243

158
173

64
74

24

107
122

7
7

32

28
33

Placebo

Edoxaban, 15 mg

12

8

6

2

10

4

0
0 4 12 16 20 28 368 24 32

The New England Journal of Medicine 
Downloaded from nejm.org at HIROSHIMA UNIV CENTRAL LIBRARY on December 23, 2020. For personal use only. No other uses without permission. 

 Copyright © 2020 Massachusetts Medical Society. All rights reserved. 

n engl j med 383;18 nejm.org October 29, 2020 1741

Low-Dose Edoxaban in Atrial Fibrillation

and 79 did not meet eligibility criteria (Fig. 1 and 
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ban on the primary end point was generally 
consistent across selected subgroups, although 
the data suggest potential heterogeneity of treat-
ment effect according to NSAID use (Fig. 3).

There were 66 deaths from any cause in the 
edoxaban group and 69 in the placebo group 
(9.9% per patient-year and 10.2% per patient-
year, respectively; hazard ratio, 0.97; 95% CI, 
0.69 to 1.36) (Table 2). The causes of death are 
listed in Table S8.
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Figure!2.!Primary!Efficacy!and!Safety!End!Points.

Panel A shows the estimate of the cumulative incidence of the primary effi-
cacy end point (stroke or systemic embolism), and Panel B shows the esti-
mate of the cumulative incidence of the primary safety end point (major 
bleeding according to the criteria of the International Society on Thrombo-
sis and Haemostasis [ISTH]). The inset in each panel shows the same data 
on an enlarged y axis.
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有効性：脳卒中 or 全⾝性塞栓症 安全性：⼤出⾎（ISTH基準）

イベント発⽣数は有効性 59、安全性 31であり、打ち切りが多い
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bleeding were summarized according to trial 
group and were assessed during the treatment 
period plus up to 3 days after the last dose of 
edoxaban or placebo or the end of the trial.

No adjustment for multiple testing was per-
formed; therefore, P values are not reported for 
secondary end points. The widths of the confi-
dence intervals were not adjusted for multiplici-
ty, so the intervals should not be used to infer 
definitive treatment effects.

R esult s

Randomization, Patient Characteristics,  
and Follow-up

Between August 5, 2016, and November 5, 2019, 
a total of 1086 patients were enrolled at 164 in-
stitutions; 984 underwent randomization (492 
were assigned to receive edoxaban, and 492 were 
assigned to receive placebo). Of the 102 patients 
who were excluded, 20 withdrew consent, 3 died, 

Table!2.!Primary!and!Secondary!Efficacy!and!Safety!End!Points.

End!Point
Edoxaban,!15!mg!

(N!=!492)
Placebo!
(N!=!492)

Hazard!Ratio!
(95%!CI)*

P!
Value

no. of patients with event (% per patient-yr)

Primary!efficacy!end!point†

Stroke or systemic embolism 15 (2.3) 44 (6.7) 0.34 (0.19!0.61) <0.001

Stroke 12 (1.8) 40 (6.0) 0.30 (0.16!0.57)

Ischemic 12 (1.8) 39 (5.9) 0.31 (0.16!0.59)

Hemorrhagic 0 2 (0.3)

Fatal 1 (0.1) 3 (0.4) 0.34 (0.04!3.30)

Systemic embolism 3 (0.4) 6 (0.9) 0.50 (0.13!2.01)

Secondary!efficacy!end!points†

Stroke, systemic embolism, or death 
from cardio vascular causes

52 (7.8) 72 (10.9) 0.72 (0.50!1.03)

Major adverse cardiovascular event‡ 51 (7.7) 72 (11.0) 0.70 (0.49!1.01)

Stroke, systemic embolism, or death 
from any cause

74 (11.1) 98 (14.8) 0.75 (0.56!1.02)

Net clinical benefit§ 87 (13.5) 103 (15.6) 0.86 (0.65!1.15)

Death from any cause 66 (9.9) 69 (10.2) 0.97 (0.69!1.36)

Primary!safety!end!point¶

Major bleeding 20 (3.3) 11 (1.8) 1.87 (0.90!3.89) 0.09

Intracranial hemorrhage 2 (0.3) 4 (0.6) 0.50 (0.09!2.72)

Gastrointestinal bleeding 14 (2.3) 5 (0.8) 2.85 (1.03!7.88)

Secondary!safety!end!points¶

Major or clinically relevant  
nonmajor bleeding

97 (17.7) 62 (10.7) 1.65 (1.20!2.27)

Clinically relevant nonmajor bleeding 81 (14.5) 52 (8.9) 1.62 (1.14!2.30)

Minor bleeding 190 (45.4) 177 (37.9) 1.18 (0.96!1.45)

All bleeding 241 (63.0) 202 (45.0) 1.35 (1.12!1.63)

*  The widths of the confidence intervals for secondary end points were not adjusted for multiplicity, so the intervals 
should not be used to infer definitive treatment effects.

†  Efficacy end points were assessed in the intention-to-treat population, which included all patients who underwent ran-
domization.

‡  Major adverse cardiovascular events included nonfatal myocardial infarction, nonfatal stroke, nonfatal systemic embo-
lism, or death from cardiovascular causes or bleeding.

§  Net clinical benefit was the composite of stroke, systemic embolism, major bleeding, or death from any cause.
¶  The safety population included all patients who received at least one dose of edoxaban or placebo (492 patients in the 

edoxaban group and 490 in the placebo group). Data shown are events that occurred during the treatment period plus 
up to 3 days after the last dose of edoxaban or placebo or the end of the trial.
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副次的評価項⽬

有効性には有意差なし、⼀部の出⾎アウトカムは増加

Cox⽐例ハザードモデル
と競合リスクモデルの
結果に差はなかった
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Figure!3.!Primary!Efficacy!End!Point!in!Selected!Subgroups.

The primary efficacy end point was the composite of stroke or systemic embolism. CHADS2 scores range from 0 to 6, with higher scores 
indicating a greater risk of stroke; previous stroke or transient ischemic attack is assigned 2 points, and congestive heart failure, hyper-
tension, diabetes, and an age of 75 years or older are each assigned 1 point toward the total score. HAS-BLED scores range from 0 to 9, 
with higher scores indicating a greater risk of bleeding; abnormal renal or liver function are assigned 1 point each; the use of antiplatelet 
or nonsteroidal antiinflammatory drugs or alcohol concomitantly are assigned 1 point each (for a total of 1 or 2 points), and hypertension, 
stroke, history of bleeding or a predisposition to bleeding, labile international normalized ratio, and elderly age (>65 years) are each as-
signed 1 point toward the total score. Severe renal impairment was defined as a creatinine clearance of less than 30 ml per minute. His-
tory of bleeding was defined as bleeding from a critical area or organ or gastrointestinal bleeding. Among patients who were using non-
steroidal antiinflammatory drugs (NSAIDs), 133 of 149 of those in the edoxaban group and 157 of 168 of those in the placebo group used 
low-dose aspirin; after exclusion of these patients, the number of events was 0 in the edoxaban group and 1 in the placebo group. Frailty 
was assessed with the use of five measures of physical condition; a score of 0 indicated robust, a score of 1 or 2 indicated prefrail, and a 
score of 3 or higher indicated frail.13,14 The widths of the confidence intervals were not adjusted for multiplicity, so the intervals should 
not be used to infer definitive treatment effects.
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層別化割付

脳卒中 or 全⾝性塞栓症において、
サブグループ解析でも同様にエドキサバンが有効
層別化割付されたCHASDS2では差がなかった

下記では、有意差なし
・⼼房細動が発作性
・TIAや脳梗塞の既往
・抗⾎⼩板薬、NSAIDsの使⽤

特に、NSAIDsの使⽤による異質性が⾼い可能性

サブグループ解析



考察



結果のまとめ

• DOAC標準量が不適切と考えられる⾮弁膜症性⼼房細動の⽇本⼈超
⾼齢者を対象に、エドキサバン1⽇1回 15mgとプラセボを⽐較し、
有効性の主要評価項⽬である脳卒中または全⾝塞栓症を減少させた。

• ⼤出⾎の発⽣はエドキサバン群の⽅が⾼かったが、有意差はなかっ
た。副次的評価項⽬である消化管出⾎はエドキサバン群で多かった
が、全死亡や⼼臓死は多くなかった。

• 死因で多いのは、⼼不全や⼼原性ショック、感染症であり、脳卒中
や塞栓症は少なかった。

有効性について

安全性について



平均年齢 86.6歳、85歳以上が半数以上→過去のRCTと⽐較して⾼齢

Kirchhof P, Benussi S, Kotecha D, et al. 2016 ESC guidelines for the management of atrial
fibrillation developed in collaboration with EACTS. Eur Heart J 2016;37:2893-962. より引⽤

Dabigatran 150, 110mg
(RE-LY)

Rivaroxaban
(ROCKET-AF)

Apixaban
(ARISTOLE)

Edoxaban 60, 30mg
(ENGAGE AF-TIMI 48)

患者数 WF 6022, D (150) 6076,  
D(110) 6015 WF 7133, R 7131 WF 9081, A 9120 WF 7036, E (60) 7035, E 

(30) 7034
年齢 71.5±8.7 73 (65-78) 70 (63-76) 72 (64-78)

脳梗塞 1.22, 0.93, 1.34 %/年
D 150mgで有意に減少 1.42, 1.34%/年 1.05, 0.97%/年 1.25, 1.25, 1.77%/年

E 30mgで有意に増加

⼤出⾎ 3.61, 3.40, 2.92%/年
D 110mgで有意に減少 3.45, 3.60%/年 3.09, 2.13%/年

有意に減少
3.43, 2.75, 1.61%/年
E60mg, 30mgで有意に減少

死亡 4.13, 3.64, 3.75%/年 2.21, 1.87%/年 3.94, 3.52%/年
有意に減少

4.35, 3.99, 3.80%/年
E30mgで有意に減少

過去の研究は80歳以上の患者には適応しにくい。

⾼齢者はstrokeリスクも⾼いが、出⾎リスクも⾼い。
本研究は⾼齢かつ出⾎リスクが⾼く、標準⽤量のDOACでは不適切な患者を
組み⼊れ基準にしていた。



• 各⽤量での減量患者は、標準⽤量患者よりも⾎中濃度や抗Xa活性は低かった（内服開始1ヶ
⽉後に測定、最終内服からの時間は中央値で20時間）

• 減量患者では、エドキサバン 15mgの⽅がワーファリンよりも⼤出⾎が少なかった

• 脳卒中または全⾝性塞栓症は、同程度だった

P ⼼房細動、CHADS2スコア ≥ 2

I エドキサバン60mg/30mg

C ワーファリン（PT-INR 2-3⽬標）

O 脳卒中 or 全⾝性塞栓症
⼤出⾎

Ruff CT, Giugliano RP, Braunwald E, et al. Association between edoxaban dose, concentration, anti-Factor Xa activity, and
outcomes: an analysis of data from the randomised, double-blind ENGAGE AF-TIMI 48 trial. Lancet 2015;385:2288-95.

ENAGAGE AF-TIMI 48 trial のサブ解析
標準⽤量投与患者と減量基準に該当した患者に分けて、⾎中濃度、抗Xa活性、臨床アウトカムを⽐較
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events in patients with atrial fi brillation.8–12 Their 
predictable anticoagulant e! ect has translated into their 
administration in fi xed doses without the need for routine 
coagulation monitoring, thereby simplifying therapy. 
However, a pharmacokinetic analysis from the RE-LY 
trial13 with dabigatran, a thrombin inhibitor, identifi ed 
that fi xed dosing of dabigatran resulted in signifi cant 
variation in plasma concentrations that depended on 
patient factors. Older age and renal dysfunction were 
strongly correlated with higher dabigatran con centrations 
and the risk of bleeding. These data have suggested that 
measurement of drug concentration or anticoagulant 
activity when prescribing NOACs might be necessary.

The ENGAGE AF-TIMI 48 trial compared two once-daily 
regimens of the FXa inhibitor edoxaban with warfarin in 
21,105 patients with AF at moderate-high risk of stroke.11,14 
We previously reported that both edoxaban regimens were 
non-inferior to warfarin in the prevention of stroke or 
systemic embolic events and signifi cantly reduced major 
bleeding, intracranial haemorrhage, and cardiovascular 
mortality.11 Both doses of edoxaban in corporated a 50% 
dose reduction in patients with clinical features known to 
increase drug exposure and the risk of bleeding. We aimed 
to test whether tailoring of the dose of NOACs on the basis 
of clinical information alone prevented excess drug levels 
and optimised the balance between the risk of ischaemic 
and bleeding events in the ENGAGE AF-TIMI 48 trial.

Methods
Study design and patients
We analysed data from the ENGAGE AF-TIMI 
48 randomised, double-blind, double-dummy trial.11,14 The 
trial was done in 1393 centres in 46 countries. The trial 

design and fi ndings have been described pre viously.11,14 
Eligible patients were aged 21 years or older, with atrial 
fi brillation documented on an electrical tracing within 
12 months, a CHADS2  risk score (stroke risk factor 
scoring system where 1 point is given for history of 
congestive heart failure, hypertension, age"75, diabetes, 
and 2 points for history of stroke or transient ischaemic 
attack) of more than or equal to 2, and anticoagulation 
planned for the trial duration. The protocol was approved 
by the relevant ethics com mittee at all participating sites. 
Written informed consent was provided by all patients.

Randomisation and masking
Patients were randomly assigned in a 1:1:1 ratio to receive 
warfarin, dose adjusted to an international normalised 
ratio (INR) of 2·0–3·0, higher-dose edoxaban (60 mg 
once daily), or lower-dose edoxaban (30 mg once daily). 
Randomisation was done with the use of a central, 24 h, 
interactive, computerised response system. To maintain 
masking, sham international normalised ratio values were 
generated for patients assigned to edoxaban. The dose of 
edoxaban was reduced by half (higher-dose, 60 mg/day 
reduced to 30 mg/day; lower-dose, 30 mg/day reduced to 
15 mg/day) if any of the following were present at 
randomisation or during the course of the trial: creatinine 
clearance 30–50 mL/min, bodyweight of 60 kg or lower, 
or concomitant verapamil, quinidine, or dronedarone 
(potent P-glycoprotein interaction), on the basis of pharma-
cokinetic modelling and simulation that showed that these 
factors signifi cantly increased drug exposure.15 Patients 
who were randomly assigned to warfarin who met at least 
one of the three clinical criteria for dose reduction had 
their dose adjusted for edoxaban-placebo.

Warfarin HD edoxaban LD edoxaban

No DR (placebo; 
n=5249)

DR (placebo; 
n=1787)

No DR (60 mg; 
n=5251)

DR (30 mg; 
n=1784)

No DR (30 mg; 
n=5249)

DR (15 mg; 
n=1785)

Edoxaban concentration (ng/mL)

Mean ·· ·· 48·5 (45·8) 34·6 (30·9) 24·5(22·7) 16·0 (14·5)

Median ·· ·· 36·1 (19·4–62·0) 27·0 (14·6–44·6) 18·4 (10·1–32·3) 12·4 (7·3–21·0)

Anti-FXa activity (IU/mL)

Mean ·· ·· 0·85 (0·76) 0·64 (0·54) 0·44 (0·37) 0·35 (0·28)

Median ·· ·· 0·64 (0·37–1·12) 0·51 (0·30–0·83) 0·35 (0·21–0·57) 0·27 (0·18–0·45)

Stroke or SEE 155 (1·29%) 77 (2·21%) 120 (1·00%) 62 (1·79%) 168 (1·38%) 85 (2·36%)

Ischaemic stroke 99 (0·82%) 45 (1·29%) 92 (0·77%) 43 (1·24%) 143 (1·18%) 83 (2·30%)

All-cause mortality 175 (1·44%) 83 (2·37%) 164 (1·36%) 70 (2·00%) 140 (1·14%) 81 (2·22%)

Major bleed 358 (3·02%) 166 (4·85%) 314 (2·66%) 104 (3·05%) 200 (1·65%) 54 (1·50%)

Fatal bleed 33 (0·27%) 26 (0·74%) 20 (0·17%) 12 (0·34%) 17 (0·14%) 4 (0·11%)

ICH 88 (0·73%) 44 (1·26%) 41 (0·34%) 20 (0·57%) 36 (0·29%) 5 (0·14%)

GI bleed 139 (1·16%) 51 (1·47%) 182 (1·53%) 50 (1·45%) 99 (0·81%) 30 (0·83%)

Data are mean (SD), median (IQR) or n (%/year). Edoxaban concentration and anti-FXa activity measured at trough. Events are reported if they occurred in the on-treatment 
period defi ned as the time between the administration of the fi rst dose of study drug and either 3 days after the receipt of the last dose or the end of double-blind therapy 
(whichever came fi rst), with interval censoring of events during study drug interruptions lasting more than 3 days. SEE=systemic embolic event. ICH=intracranial haemorrhage. 
GI=gastrointestinal. DR=dose reduced. HD=higher dose. LD=low dose.

Table !: Association between edoxaban dose, concentration, anti-Factor Xa activity, and outcomes based on treatment regimen

%,$"%������%'��$%$-#%*(��(�'��$�����)���'���'����)*'����$�'�"���� ��"���$)�'��'%#��" $ ��"��-�!&��-��"(�+ �'�%$���$*�'-��
��	�	��
�%'�&�'(%$�"�*(��%$"-���%�%)��'�*(�(�, )�%*)�&�'# (( %$���%&-' ��)�.	�	����"(�+ �'��$����""�' ��)(�'�(�'+���



プラセボを対照としたことについて
• ワーファリンを対照としなかったことについて

• ⾼齢者に確⽴した抗凝固療法はない

• 抗⾎⼩板薬を対照としなかったことについて
• ⾮弁膜症性⼼房細動患者に対して、アスピリン 150-200mg/day投与はプラセボと⽐

較して、⼼臓死・症候性脳梗塞・TIAを減少しなかった（Stroke 2006;37:447-51.）
• AHAガイドライン2014では、抗⾎⼩板薬はワーファリンより脳梗塞予防効果が低く、

⼤出⾎は同程度（Circulation 2014; 130:e199-e267. ）
• ⾮弁膜症性⼼房細動患者対するアスピリンとPT-INR 1.6未満のワーファリンを⽐較し

たRCTのメタ解析では、脳梗塞や全⾝性塞栓症、⼤出⾎については有意差がなく、死
亡が増加した（OR 1.66, 95% CI: 1.12‒2.48 ）（PLoS One 2015;10: e0142222.）



（本研究）
ELDERCARE-AF
エドキサバン
15mg

ENGAGE-AF
エドキサバン
60mg

ENGAGE-AF
エドキサバン
30mg

ENGAGE-AF
ワーファリン

脳卒中 or 全⾝性塞栓症（年間） 2.3% 2.5% 2.8% 2.9%

⼤出⾎（年間） 3.3% 4.6% 2.6% 6.2%

頭蓋内出⾎（年間） 0.3% 0.6% 0.5% 1.5%

本研究とENGAGE AF-TIMI 48における80歳以上の⾼齢者との⽐較

有効性は同等、安全性はワーファリンよりも優れているかもしれない



第3相 多施設 open-label RCT
P ⾮弁膜症性⼼房細動の成⼈（⽇本）、CHADS2 score ≥1（n=93）

I/C
重症腎障害（15 ≤ CCr < 30）：15mg
正常 or 軽症腎障害（CCr ≥ 50）を無作為化割付：60mg, 30mg

O ⼤出⾎や塞栓症イベントは観察期間中（12週間）はなかった

１⽇１回投与を⾏い、2-8週の間に、
投与前、投与後1-3h、投与後4-8hの
⾎漿エドキサバン濃度とAPTT、PTを
測定した

Koretsune Y, Yamashita T, Kimura T, et al. Shortterm safety and plasma concentrations of edoxaban in
Japanese patients with nonvalvular atrial fibrillation and severe renal impairment. Circ J 2015;79:1486-95.

Edoxaban in NVAF and Severe Renal Impairment

Statistical Analysis
All patients enrolled in the study receiving at least 1 dose of 
study drug, without signi!cant GCP violations, and safety data 
after the start of study treatment were included in the safety 
analysis set. Incidences and 95% con!dence intervals (CIs) 
were calculated by treatment group for major or CRNM bleed-
ing, any bleeding event (major, CRNM, and minor bleeding), 
and individual types of bleeding events. In addition, absolute 
differences in the incidence of bleeding events and corre-
sponding 95% CIs were calculated between the SRI and nor-
mal/MiRI groups. Incidences and 95% CIs of AEs, serious 
AEs, ADRs, and AEs leading to discontinuation of study drug 
were also calculated by treatment group.

All patients enrolled in the study receiving !1 dose of study 
drug without signi!cant GCP violations were included in the 
ef!cacy analysis set. For the ef!cacy endpoint (thromboem-
bolic events), incidence and 95% CIs were calculated by treat-
ment group.

Data from subjects with valid plasma drug concentrations 
and biomarker data measured at !1 time point were included 
in descriptive statistics and were calculated by treatment group 
at each time point. For comparison of edoxaban plasma con-

reported from the start of the run-in period (or at the initiation 
of treatment if a run-in period was not necessary) to the fol-
low-up visit. Major bleeding was de!ned on the basis of 
published guidelines from the International Society on Throm-
bosis and Haemostasis (ISTH),15 with minor modi!cations for 
decreased hemoglobin and blood transfusion requirements; 
CRNM bleeding was de!ned as clinically overt bleeding that 
did not meet the criteria of major bleeding but required medi-
cal attention. Additional details regarding the de!nition of 
major or CRNM bleeding are provided in the Supplementary 
Material. Minor bleeding was de!ned as other overt bleeding 
events that did not meet the criteria for major or CRNM bleed-
ing. All bleeding events were adjudicated by a safety assess-
ments committee blinded to treatment group. The AEs were 
summarized by system organ class and preferred term accord-
ing to the Medical Dictionary for Regulatory Activities (Ver-
sion 15.1; http://www.meddra.org/).

The incidence of thromboembolic events (composite of 
cerebral infarction and systemic embolism) during the study 
period (from the start of treatment to the day following com-
pletion or discontinuation of study treatment) was assessed as 
an exploratory analysis. 

Figure 2.  Plasma edoxaban concentrations in Japanese patients with non-valvular atrial fibrillation (NVAF) and severe renal 
impairment (SRI; creatinine clearance [CLCR] !15 to <30 ml/min) administered edoxaban 15 mg once daily for 12 weeks compared 
with NVAF patients with normal renal function or mild renal impairment (normal/MiRI; CLCR !50 ml/min) administered edoxaban 30 
or 60 mg once daily for 12 weeks. Boxes show lower and upper quartiles, with median values indicated by the horizontal lines. 
Whiskers represent minimum and maximum values within the 1.5 interquartile range, respectively. Mean values are shown by the 
“+” sign, whereas outliers are represented by filled circles. Eight patients each in the normal/MiRI edoxaban 30-mg and 60-mg 
groups had a 50% dose reduction, to 15 mg and 30 mg, respectively. **P<0.01, ***P<0.001 compared with the SRI group (Wilcoxon 
rank sum test).

Advance Publication by-J-STA G E

⾎中濃度は15mgと30mgは有意差なかった
PT活性は3群間で差はなかった
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likely to be male, have a history of heart failure or 
hypertension, have used VKAs, and use aspirin, but 
less likely to have a dose reduction or have a history of 
stroke or transient ischaemic attack (appendix). There 
was also a cor responding 2·4-fold gradient of mean 
anti-FXa activity with a similarly broad overlap in dose 
groups (table 1). Dose reduction resulted in a decrease 
in mean anti-FXa activity by 25% (from 0·85 IU/mL 
[SD 0·76] to 0·64 IU/mL [0·54]) and 20% (from 
0·44 IU/mL [0·37] to 0·35 IU/mL [0·28]) in the 
lower-dose regimen. Edoxaban con centrations and anti-
FXa activity were highly correlated (r=0·96, 95% CI 
0·95–0·96, p<0·0001) (fi gure 1).

Patients who met criteria for dose reduction at 
randomisation (n=5356 [25·4%]), including patients 
randomly assigned to warfarin who had a dose reduction 
of edoxaban-placebo, had higher rates of thromboembolic 
events, bleeding, and death compared with patients who 
did not have a dose reduction (table 1). The increased 
baseline risk of patients who qualifi ed for dose reduction 
is further illustrated by comparison of the two groups 
who received the same dose of edoxaban 30 mg (table 1). 
Patients randomly assigned to higher-dose edoxaban 
who had dose reductions had higher rates of stroke or 
systemic embolic events and major bleeding than those 
randomly assigned to lower-dose edoxaban who did not 
have a dose reduction. Decreased edoxaban exposure and 
anti-FXa activity through dose-reduction did not alter the 
e!  cacy of edoxaban compared with warfarin in the 
prevention of stroke or systemic embolic event, ischaemic 
stroke or all-cause mortality (table 2). Dose reduction 
provided an even greater reduction in major bleeding in 
both edoxaban regimens compared with warfarin. An 
even greater reduction in fatal bleeding and intracranial 

haemorrhage compared with warfarin was also observed 
for the lower-dose regimen. Relative gastrointestinal 
bleeding compared with war farin was similar in patients 
with and without dose reduction (table 2). 

An exploratory secondary analysis was done to establish 
whether there was consistency of results irrespective of 
reason for dose adjustment (table 3). In patients who had 
dose reductions, about 90% of patients whose doses were 
reduced for creatinine clearance 30–50 mL/min (60%) or 
bodyweight 60 kg or lower (31%) had preserved e!  cacy of 
edoxaban compared with warfarin in preventing stroke or 
systemic embolic events with an even greater reduction 
in major bleeding. However, in fewer than 10% of patients 
whose doses were adjusted for concomitant medication 
with potent P-glycoprotein interaction, a relative increase 
in the risk of stroke or systemic embolic events with 
edoxaban relative to warfarin occurred, although the 
number of total events (28) in this group was small.

There was a di" erential association between edoxaban 
concentration and various safety and e!  cacy outcomes 
(fi gure 2). Across the range of edoxaban concentrations 
achieved, the risk of major bleeding exceeded the risk of 
stroke or systemic embolic events. Additionally, with 
increasing edoxaban concentration, a gradual, linear 
decrease in the risk of stroke or systemic embolic events 
occurred by contrast with the steeper increase in the 
risk of major bleeding. Intracranial haemorrhage was an 
infrequent event with a relatively fl at association 
across edoxaban concentrations. A sensitivity analysis 
replacing stroke or systemic embolic events with 
ischaemic stroke or systemic embolic events showed a 
similar pattern (appendix).

Discussion
This is the fi rst analysis of an NOAC that combines drug 
concentration, anti-FXa activity, e!  cacy, and bleeding 
outcomes (panel). In the ENGAGE AF-TIMI 48 trial, 
two dose regimens of once-daily edoxaban were compared 
with warfarin for prevention of thromboembolism in 
patients with atrial fi brillation. Each regimen in corporated 
a 50% dose reduction in patients with clinical factors 
(impaired renal function, low bodyweight, and concomitant 
use of potent P-glycoprotein inhibitors) that had been 
shown previously to increase drug exposure and therefore 
potentially increase the risk of bleeding.15 Within each 
regimen (higher and lower), the dose reduction strategy 
was designed to reduce drug exposure in patients at 
increased risk of bleeding. This strategy resulted in 
signifi cantly lower drug concentration and anti-FXa activity 
in patients on edoxaban who had dose reductions 
compared with those who did not.

Although patients in whom the dose was reduced had 
higher rates of ischaemic and bleeding events (including 
patients on warfarin who had a placebo dose reduction) 
and had lower concentrations of edoxaban and lower 
anti-FXa activity compared with patients in whom it was 
not reduced, the e!  cacy of edoxaban compared with 

Figure !: Probability of clinical outcomes versus edoxaban concentration
Trough edoxaban plasma concentration at 1 month after randomisation versus probability of e!  cacy and safety 
outcomes (median follow-up 2·8 years). ICH=intracranial haemorrhage. SEE=systemic embolic event.
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Ruff CT, Giugliano RP, Braunwald E, et al. Association between edoxaban dose, concentration, anti-Factor Xa activity, and
outcomes: an analysis of data from the randomised, double-blind ENGAGE AF-TIMI 48 trial. Lancet 2015;385:2288-95.

ENAGAGE AF-TIMI 48 trial のサブ解析
標準⽤量投与患者と減量基準に該当した患者に分けて、⾎中濃度、抗Xa活性、臨床アウトカムを⽐較

⾎中濃度が上昇すると、害が利益を上回る
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likely to be male, have a history of heart failure or 
hypertension, have used VKAs, and use aspirin, but 
less likely to have a dose reduction or have a history of 
stroke or transient ischaemic attack (appendix). There 
was also a cor responding 2·4-fold gradient of mean 
anti-FXa activity with a similarly broad overlap in dose 
groups (table 1). Dose reduction resulted in a decrease 
in mean anti-FXa activity by 25% (from 0·85 IU/mL 
[SD 0·76] to 0·64 IU/mL [0·54]) and 20% (from 
0·44 IU/mL [0·37] to 0·35 IU/mL [0·28]) in the 
lower-dose regimen. Edoxaban con centrations and anti-
FXa activity were highly correlated (r=0·96, 95% CI 
0·95–0·96, p<0·0001) (fi gure 1).

Patients who met criteria for dose reduction at 
randomisation (n=5356 [25·4%]), including patients 
randomly assigned to warfarin who had a dose reduction 
of edoxaban-placebo, had higher rates of thromboembolic 
events, bleeding, and death compared with patients who 
did not have a dose reduction (table 1). The increased 
baseline risk of patients who qualifi ed for dose reduction 
is further illustrated by comparison of the two groups 
who received the same dose of edoxaban 30 mg (table 1). 
Patients randomly assigned to higher-dose edoxaban 
who had dose reductions had higher rates of stroke or 
systemic embolic events and major bleeding than those 
randomly assigned to lower-dose edoxaban who did not 
have a dose reduction. Decreased edoxaban exposure and 
anti-FXa activity through dose-reduction did not alter the 
e!  cacy of edoxaban compared with warfarin in the 
prevention of stroke or systemic embolic event, ischaemic 
stroke or all-cause mortality (table 2). Dose reduction 
provided an even greater reduction in major bleeding in 
both edoxaban regimens compared with warfarin. An 
even greater reduction in fatal bleeding and intracranial 

haemorrhage compared with warfarin was also observed 
for the lower-dose regimen. Relative gastrointestinal 
bleeding compared with war farin was similar in patients 
with and without dose reduction (table 2). 

An exploratory secondary analysis was done to establish 
whether there was consistency of results irrespective of 
reason for dose adjustment (table 3). In patients who had 
dose reductions, about 90% of patients whose doses were 
reduced for creatinine clearance 30–50 mL/min (60%) or 
bodyweight 60 kg or lower (31%) had preserved e!  cacy of 
edoxaban compared with warfarin in preventing stroke or 
systemic embolic events with an even greater reduction 
in major bleeding. However, in fewer than 10% of patients 
whose doses were adjusted for concomitant medication 
with potent P-glycoprotein interaction, a relative increase 
in the risk of stroke or systemic embolic events with 
edoxaban relative to warfarin occurred, although the 
number of total events (28) in this group was small.

There was a di" erential association between edoxaban 
concentration and various safety and e!  cacy outcomes 
(fi gure 2). Across the range of edoxaban concentrations 
achieved, the risk of major bleeding exceeded the risk of 
stroke or systemic embolic events. Additionally, with 
increasing edoxaban concentration, a gradual, linear 
decrease in the risk of stroke or systemic embolic events 
occurred by contrast with the steeper increase in the 
risk of major bleeding. Intracranial haemorrhage was an 
infrequent event with a relatively fl at association 
across edoxaban concentrations. A sensitivity analysis 
replacing stroke or systemic embolic events with 
ischaemic stroke or systemic embolic events showed a 
similar pattern (appendix).

Discussion
This is the fi rst analysis of an NOAC that combines drug 
concentration, anti-FXa activity, e!  cacy, and bleeding 
outcomes (panel). In the ENGAGE AF-TIMI 48 trial, 
two dose regimens of once-daily edoxaban were compared 
with warfarin for prevention of thromboembolism in 
patients with atrial fi brillation. Each regimen in corporated 
a 50% dose reduction in patients with clinical factors 
(impaired renal function, low bodyweight, and concomitant 
use of potent P-glycoprotein inhibitors) that had been 
shown previously to increase drug exposure and therefore 
potentially increase the risk of bleeding.15 Within each 
regimen (higher and lower), the dose reduction strategy 
was designed to reduce drug exposure in patients at 
increased risk of bleeding. This strategy resulted in 
signifi cantly lower drug concentration and anti-FXa activity 
in patients on edoxaban who had dose reductions 
compared with those who did not.

Although patients in whom the dose was reduced had 
higher rates of ischaemic and bleeding events (including 
patients on warfarin who had a placebo dose reduction) 
and had lower concentrations of edoxaban and lower 
anti-FXa activity compared with patients in whom it was 
not reduced, the e!  cacy of edoxaban compared with 

Figure !: Probability of clinical outcomes versus edoxaban concentration
Trough edoxaban plasma concentration at 1 month after randomisation versus probability of e!  cacy and safety 
outcomes (median follow-up 2·8 years). ICH=intracranial haemorrhage. SEE=systemic embolic event.
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本研究の強みと限界
• ⽇本の⾼齢者に絞った⼤規模RCT。臨床的に未解決な問題。

• リスクの⾼い基礎疾患を持っていた患者が多く、かなりの数の患者が試験
を中⽌した。
• Lost follow upはなし。死亡が多い（n=135）。
• 出⾎の懸念で、同意撤回は少ない（n=6）。
• 同意撤回の理由は、出⾎以外の懸念（n=71）や意欲の低下（n=59）が多い。
• 同意撤回した患者に限定して、フォローアップ終了までのデータを⽤いて解析

しても本解析と似たような結果だった。



Yamashita T, Koretsune Y, Yang Y, et al. Edoxaban vs. warfarin in East Asian patients
with atrial fibrillation - an ENGAGE AF-TIMI 48 subanalysis. Circ J 2016;80: 860-9.

P 21歳以上、1年以内に⼼房細動を確認
CHADS2スコア2点以上で抗凝固療法が計画されている

I エドキサバン 60mg（high dose）, 30mg（low dose）

C ワーファリン（PT-INR 2-3を⽬標, 少なくとも1ヶ⽉毎に確認）

O 初回のイベント（脳卒中、全⾝性塞栓症）までの時間
治療期間中の⼤出⾎

ENAGAGE AF-TIMI 48 trial のサブ解析
東アジア（⽇本、中国、台湾、韓国）に限定したサブ解析
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proportional-hazards model that included treatment groups 
and the 2 randomization strati!cation factors, CHADS2 score 
and by factors requiring dose reduction of edoxaban. The 
primary ef!cacy analysis was conducted in the modi!ed inten-
tion-to-treat (mITT) population. The mITT analysis included 
patients who underwent randomization and received !1 dose 
of the study drug. Events that occurred during the on-treat-
ment period, which was de!ned as the period between admin-
istration of the !rst dose of the study drug and either 3 days 
after the receipt of the last dose or the end of double-blind 
therapy (whichever came !rst), were counted. Events that 
occurred during study-drug interruptions or discontinuations 
that lasted >3 days were not included in the mITT analysis. 
The analyses of secondary ef!cacy outcomes and net clinical 
endpoints were conducted in the intention-to-treat (ITT) pop-
ulation during the overall time period, de!ned as the period 
from randomization to the end of the treatment period. Thus, 
all events, whether on or off study drug, were counted in the 
ITT analyses. A two-sided 95% con!dence interval (CI) for the 
hazard ratio (HR) was estimated using the proportional haz-
ards model that included treatment groups and the 2 random-
ization strati!cation factors for the primary ef!cacy analysis. 
P-values were calculated using the log-rank test. The primary 
safety analysis was conducted for all randomized subjects who 
received !1 dose of randomized study drug (safety analysis 
set). Analyses were based on randomized treatment, even if 
the dosage of study drug was adjusted after randomization.

Results
Patients
Of the 21,105 total patients randomized in the ENGAGE AF-

Secondary ef!cacy outcomes included the composite of stroke, 
SEE, or death from cardiovascular causes (including bleed-
ing); major cardiovascular events; and the composite of stroke, 
SEE, or death from any cause. Additional ef!cacy endpoints 
were death from any cause, death from cardiovascular causes, 
and myocardial infarction (MI).

The primary safety outcome was major bleeding as de!ned 
by the International Society on Thrombosis and Haemosta-
sis.15 Secondary safety outcomes included life-threatening 
bleeding, clinically relevant non major (CRNM) bleeding, 
minor bleeding, the composite of major and CRNM bleeding, 
and any overt bleeding. Prespeci!ed net clinical endpoints 
included the composite of stroke, SEE, major bleeding, or 
death and the composite of disabling stroke, life-threatening 
bleeding, or death.

Adjudication of all deaths and suspected cerebrovascular, 
SEE, MI, bleeding, and hepatic events was performed by an 
independent clinical endpoint committee blinded to study drug. 
All adverse events (AE), reported by the subject or observed 
by the investigator, occurring after consent was given and for 
at least 30 days after the !nal dose of study drug, were 
recorded.

Surveillance and Follow-up
After randomization, study visits occurred at 8, 15, 29, and 60 
days, and at 3 months. Patients were then evaluated at least 
every 3 months thereafter. At the end of the trial, patients were 
transitioned to open-label oral anticoagulation therapy per study 
protocol.13

Statistical Analysis
The primary ef!cacy analysis was performed using a Cox 

Table 1. Demographic and Clinical Patient Characteristics

East Asian  
(n=1,943)

Non-East Asian 
(n=19,162) P-value†

Age (years) 70.1±8.7　　 70.7±9.5　　   0.0085

Female 545 (28.0) 7,495 (39.1) <0.0001

Weight (kg) 67.0±12.6 85.6±20.0 <0.0001

Dose reduction at randomization 912 (46.9) 4,444 (23.2) <0.0001

  CrCl !50 ml/min 583 (30.0) 3,491 (18.2) <0.0001

  Weight !60 kg 594 (30.6) 1,489 (7.8)　　 <0.0001

  Use of verapamil or quinidine 128 (6.6)　　  633 (3.3) <0.0001

CHADS2 score 2.9±1.0 2.8±1.0 0.17　　
    !3 1,487 (76.5)　　　 14,850 (77.5)　　

0.33　　
    4–6 456 (23.5) 4,312 (22.5)

  Congestive heart failure 920 (47.3) 11,204 (58.5)　　 <0.0001

  Hypertension 1,596 (82.1)　　　 18,158 (94.8)　　 <0.0001

  Age "75 729 (37.5) 7,745 (40.4) 0.013

  Diabetes mellitus 680 (35.0) 6,944 (36.2) 0.28　　
  Prior stroke or TIA 824 (42.4) 5,149 (26.9) <0.0001

Previous use of VKA for "60 days 1,153 (59.3)　　　 11,288 (58.9)　　 0.71　　
Paroxysmal atrial fibrillation 373 (19.2) 4,993 (26.1) <0.0001

Medication at time of randomization

  Aspirin 543 (27.9) 5,637 (29.4) 0.17　　
  Thienopyridine 60 (3.1)  427 (2.2) 0.016

  Amiodarone 85 (4.4) 2,407 (12.6) <0.0001

  Digoxin or digitalis preparation 576 (29.6) 5,751 (30.0) 0.74　　

Data given as mean ± SD or n (%). †Quantitative data, t-test; qualitative data, !2 test. CHADS2, congestive heart 
failure, hypertension, age, diabetes, prior stroke or TIA; CrCl, creatinine clearance; SD, standard deviation; TIA, tran-
sient ischemic attack; VKA, vitamin K antagonist.

東アジア⼈と⾮東アジア⼈の患者背景の⽐較

東アジア⼈は、
若年、男性、減量基準に該当してい
る患者が多い
発作性⼼房細動が少ない
アミオダロンが少ない

CHADS2では、東アジア⼈の⽅が、
⼼不全、⾼⾎圧が少ない
脳梗塞の既往がかなり多い
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group was 4.80% compared with 2.86% in the edoxaban 
higher-dose regimen (HR vs. warfarin, 0.61; 95% CI: 0.41–
0.89; P=0.011; P=0.12 for interaction) and 1.59% in the edox-
aban lower-dose regimen (HR vs. warfarin 0.34; 95% CI: 
0.21–0.54; P<0.001; P=0.12 for interaction; Figure 3). Similar 
to East Asian patients, the rate of major bleeding for edoxaban 
was signi!cantly reduced in non-East Asian patients, with a 
rate of 2.74% for the edoxaban higher-dose regimen (HR, 
0.83; 95% CI: 0.73–0.96; P=0.009) and 1.62% for the edoxa-

alized rates of stroke or SEE in the non-East Asian patients 
who received a 50% dose reduction were similar across the 
treatment regimens (interaction for higher-dose regimen, P=0.93; 
interaction for lower-dose regimen, P=0.17).

Safety
Among East Asian patients, both regimens of edoxaban led to 
signi!cant reductions in major bleeding compared with war-
farin. The annualized rate of major bleeding in the warfarin 

Table 2. Efficacy Endpoints

East Asian Non-East Asian
Warfarin Edoxaban Warfarin Edoxaban

n=644 
(ITT) 

n=641 
(mITT)

Higher-dose  
n=646 (ITT)  

n=642 (mITT)

Lower-dose  
n=653 (ITT)  

n=652 (mITT)

n=6,392 
(ITT) 

n=6,371 
(mITT)

Higher-dose  
n=6,389 (ITT)  

n=6,370 (mITT)

Lower-dose  
n=6,381 (ITT)  

n=6,350 (mITT)

n (% 
patients/

year)

n (% 
patients/

year)

HR†  
(95% CI), 
P-value

n (% 
patients/

year)

HR†  
(95% CI), 
P-value

n (% 
patients/

year)

n (% 
patients/

year)

HR†  
(95% CI), 
P-value

n (% 
patients/

year)

HR†  
(95% CI), 
P-value

Primary endpoint
   mITT, on  

treatment period‡
38  

(2.62)
20  

(1.34)
0.53  

(0.31–0.90), 
0.02

38  
(2.52)

0.98  
(0.63–1.54), 

0.93

194  
(1.38)

162  
(1.16)

0.84  
(0.68–1.04), 

0.10

215  
(1.51)

1.09  
(0.90–1.33), 

0.38

   ITT, overall study 
period§

47  
(2.71)

34  
(1.89)

0.70  
(0.45–1.09), 

0.11

52  
(2.94)

1.09  
(0.73–1.62), 

0.67

290  
(1.71)

262  
(1.53)

0.90  
(0.76–1.06), 

0.20

331  
(1.95)

1.14  
(0.97–1.33), 

0.11

  Stroke (mITT) 36  
(2.48)

18  
(1.20)

0.50  
(0.28–0.88), 

0.02

38  
(2.52)

1.04  
(0.66–1.64), 

0.87

183  
(1.30)

156  
(1.12)

0.86  
(0.69–1.06), 

0.16

206  
(1.45)

1.11  
(0.91–1.35), 

0.31

    Hemorrhagic 18  
(1.23)

7  
(0.46)

0.37  
(0.16–0.89), 

0.03

4  
(0.26)

0.22  
(0.07–0.64), 

<0.01

58  
(0.41)

33  
(0.24)

0.57  
(0.38–0.88), 

0.01

14  
(0.10)

0.24  
(0.13–0.43), 

<0.001

    Ischemic 19  
(1.31)

12  
(0.80)

0.64  
(0.31–1.32), 

0.23

34  
(2.26)

1.77  
(1.01–3.10), 

0.05

125  
(0.89)

123  
(0.88)

0.99  
(0.77–1.27), 

0.94

192  
(1.35)

1.51  
(1.21–1.90), 

<0.001

    Fatal 4  
(0.27)

2  
(0.13)

0.48  
(0.09–2.63), 

0.40

2  
(0.13)

0.48  
(0.09–2.67), 

0.40

39  
(0.28)

43  
(0.31)

1.11  
(0.72–1.71), 

0.63

38  
(0.26)

0.96  
(0.61–1.49), 

0.85

  SEE (mITT) 2  
(0.14)

2  
(0.13)

1.09  
(0.16–7.51), 

0.93

0  
(0.00)

– 11  
(0.08)

6  
(0.04)

0.55  
(0.20–1.49), 

0.24

11  
(0.08)

0.98  
(0.43–2.26), 

0.96

Key secondary endpoints (ITT, overall study period)
   Stroke, SEE, or 

death from CV 
causes

70  
(4.02)

44  
(2.44)

0.61  
(0.42–0.89), 

0.01

66  
(3.72)

0.93  
(0.66–1.30), 

0.67

761  
(4.47)

684  
(4.00)

0.89  
(0.80–0.99), 

0.03

730  
(4.28)

0.95  
(0.86–1.06), 

0.37

  MACE 76  
(4.38)

48  
(2.67)

0.61  
(0.43–0.88), 

0.01

71  
(4.02)

0.92  
(0.67–1.27), 

0.62

850  
(5.04)

779  
(4.59)

0.91  
(0.82–1.00), 

0.05

842  
(4.99)

0.99  
(0.90–1.09), 

0.80

   Stroke, SEE, or 
death

88  
(5.05)

58  
(3.22)

0.64  
(0.46–0.90), 

0.01

78  
(4.40)

0.87  
(0.64–1.18), 

0.37

958  
(5.63)

891  
(5.20)

0.92  
(0.84–1.01), 

0.08

907  
(5.32)

0.94  
(0.86–1.03), 

0.20

Other endpoints (ITT, overall study period)
   Death, any  

cause
50  

(2.77)
32  

(1.73)
0.63  

(0.40–0.98), 
0.04

34  
(1.84)

0.66  
(0.42–1.02), 

0.06

789  
(4.51)

741  
(4.23)

0.93  
(0.85–1.03), 

0.19

703  
(4.00)

0.88  
(0.80–0.98), 

0.02

   Death, CV 
causes

32  
(1.77)

15  
(0.81)

0.46  
(0.25–0.84), 

0.01

20  
(1.08)

0.61  
(0.35–1.06), 

0.08

579  
(3.31)

515  
(2.94)

0.89  
(0.79–1.00), 

0.04

507  
(2.89)

0.87  
(0.77–0.98), 

0.02

  MI 8  
(0.45)

7  
(0.38)

0.83  
(0.30–2.30), 

0.72

6  
(0.33)

0.74  
(0.26–2.12), 

0.57

133  
(0.78)

126  
(0.73)

0.94  
(0.74–1.20), 

0.64

163  
(0.95)

1.22  
(0.97–1.53), 

0.09

†Edoxaban dose vs. warfarin. ‡For higher-dose edoxaban, interaction between East Asian and non-East Asian, P=0.64; for lower-dose edoxa-
ban, interaction between East Asian and non-East Asian, P=0.11. §HR, 95% CI derived from a Cox model that included only patients who 
received the randomly assigned treatment; P-value calculated using log-rank test. CI, confidence interval; CV, cardiovascular; HR, hazard 
ratio; ITT, intention-to-treat; MACE, major adverse cardiac event; MI, myocardial infarction; mITT, modified ITT; SEE, systemic embolic event.
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signi!cantly lower for both regimens of edoxaban as compared 
with warfarin in the East Asian population. The annualized 
rate was 8.80% for warfarin and 5.60% for the edoxaban 
higher-dose regimen (HR vs. warfarin, 0.64; 95% CI: 0.50–
0.83; P<0.001), and 5.96% for the edoxaban lower-dose regi-
men (HR vs. warfarin, 0.68; 95% CI: 0.53–0.87; P=0.003). 
Compared with warfarin, both edoxaban regimens were asso-
ciated with a signi!cantly lower rate of the secondary net 
clinical outcome. For the non-East Asian population, rates for 
both the primary and secondary net clinical outcomes were 
signi!cantly lower for both regimens of edoxaban compared 
with warfarin, except for the secondary net clinical outcome 
for the higher-dose edoxaban regimen (Table 4).

AE
Analyses of adverse effects by treatment group showed that 
there were no differences between the East Asian and non-
East Asian populations in AE, serious AE (SAE) including 

1.92% for warfarin. There were no signi!cant differences 
between warfarin and either dose regimen of edoxaban in rates 
of fatal, fatal intracranial, or gastrointestinal bleeding in East 
Asian patients (Table 4). Both regimens of edoxaban signi!-
cantly reduced life-threatening bleeding, CRNM bleeding, 
major or CRNM bleeding, and any overt bleeding in com-
parison with warfarin. Unlike the East Asian population, both 
regimens of edoxaban signi!cantly decreased the rates of fatal 
bleeding, and the edoxaban higher-dose regimen signi!cantly 
increased gastrointestinal bleeding compared with warfarin in 
the non-East Asian patients (Table 4).

In East Asian and non-East Asian patients who received a 
50% dose reduction, both edoxaban dose regimens signi!cantly 
reduced the annualized rates of major bleeding compared with 
warfarin (P=0.99 for higher-dose regimen interaction; P=0.09 
for lower-dose regimen interaction; Table 5).

The annualized rate of the primary net clinical outcome 
(death from any cause, stroke, SEE, or major bleeding) was 

Table 4. Safety and Net Clinical Endpoints

Endpoint

East Asian Non-East Asian

Warfarin 
(n=641)

Edoxaban Warfarin 
(n=6,371)

Edoxaban
Higher-dose (n=642) Lower-dose (n=652) Higher-dose (n=6,370) Lower-dose (n=6,350)

n (% 
patients/

year)

n (% 
patients/

year)

HR†  
(95% CI), 
P-value

n (% 
patients/

year)

HR†  
(95% CI), 
P-value

n (% 
patients/

year)

n (% 
patients/

year)

HR†  
(95% CI), 
P-value

n (% 
patients/

year)

HR†  
(95% CI), 
P-value

Major bleeding‡ 68  
(4.80)

42  
(2.86)

0.61  
(0.41–0.89), 

0.011

24  
(1.59)

0.34  
(0.21–0.54), 

<0.001

456  
(3.29)

376  
(2.74)

0.83  
(0.73–0.96), 

0.009

230  
(1.62)

0.49  
(0.42–0.58), 

<0.001

  Fatal 4  
(0.27)

1  
(0.07)

0.24  
(0.03–2.20), 

0.209

2  
(0.13)

0.49  
(0.09–2.67), 

0.408

55  
(0.39)

31  
(0.22)

0.57  
(0.37–0.88), 

0.012

19  
(0.13)

0.34  
(0.20–0.57), 

<0.001

   Intracranial 
bleeding

28  
(1.92)

9  
(0.60)

0.31  
(0.15–0.66), 

0.002

7  
(0.46)

0.24  
(0.11–0.56), 

<0.001

104  
(0.74)

52  
(0.37)

0.51  
(0.36–0.70), 

<0.001

34  
(0.24)

0.32  
(0.22–0.47), 

<0.001

   Fatal intracranial 
bleeding

4  
(0.27)

1  
(0.07)

0.24  
(0.03–2.19), 

0.208

1  
(0.07)

0.25  
(0.03–2.31), 

0.221

38  
(0.27)

23  
(0.16)

0.61  
(0.36–1.03), 

0.062

11  
(0.08)

0.28  
(0.15–0.56), 

<0.001

   Gastrointestinal 
bleeding

16  
(1.11)

15  
(1.01)

0.91  
(0.45–1.85), 

0.802

11  
(0.72)

0.67  
(0.31–1.45), 

0.312

174  
(1.24)

217  
(1.57)

1.27  
(1.04–1.54), 

0.021

118  
(0.83)

0.67  
(0.53–0.84), 

<0.001

 Life-threatening 
bleeding

28  
(1.93)

10  
(0.66)

0.34  
(0.17–0.71), 

0.004

6  
(0.39)

0.21  
(0.09–0.50), 

<0.001

94  
(0.67)

52  
(0.37)

0.56  
(0.40–0.78), 

<0.001

34  
(0.24)

0.36  
(0.24–0.53), 

<0.001

CRNM bleeding 203 
(17.07)

170 
(13.33)

0.79  
(0.64–0.97), 

0.024

138 
(10.10)

0.60  
(0.49–0.75), 

<0.001

1,193 
(9.50)

1,044 
(8.21)

0.87  
(0.80–0.94), 

<0.001

831  
(6.24)

0.66  
(0.61–0.72), 

<0.001

 Major or CRNM 
bleeding

248 
(21.38)

202 
(16.15)

0.77  
(0.64–0.92), 

0.005

155 
(11.50)

0.55  
(0.45–0.67), 

<0.001

1,513 
(12.23)

1,326 
(10.60)

0.87  
(0.81–0.94), 

<0.001

1,006 
(7.61)

0.63  
(0.58–0.68), 

<0.001

Any overt bleeding 281 
(25.49)

231 
(19.35)

0.77  
(0.65–0.92), 

0.004

187 
(14.36)

0.58  
(0.48–0.69), 

<0.001

1,833 
(15.55)

1,634 
(13.64)

0.88  
(0.82–0.94), 

<0.001

1,312 
(10.31)

0.67  
(0.63–0.72), 

<0.001

Net clinical outcome

  Primary§ 145  
(8.80)

97  
(5.60)

0.64  
(0.50–0.83), 

<0.001

103  
(5.96)

0.68  
(0.53–0.87), 

0.003

1,317 
(8.04)

1,226 
(7.43)

0.92  
(0.85–1.00), 

0.039

1,145 
(6.87)

0.85  
(0.79–0.92), 

<0.001

  Secondary¶ 86  
(4.94)

46  
(2.52)

0.51  
(0.36–0.73), 

<0.001

53  
(2.91)

0.59  
(0.42–0.83), 

0.002

901  
(5.26)

837  
(4.86)

0.92  
(0.84–1.01), 

0.083

784  
(4.54)

0.86  
(0.78–0.95), 

0.002

Data are from the safety cohort during the treatment period (from first dose of study drug), with interval censoring of events during study-drug 
interruptions lasting >3 days, except for net clinical outcomes, which are presented for the overall treatment period (which began at the time of 
randomization). †Edoxaban dose vs. warfarin. ‡For higher-dose edoxaban, interaction between East Asian and non-East Asian population, 
P=0.12; for lower-dose edoxaban, interaction between East Asian and non-East Asian, P=0.12. §Composite of stroke, systemic embolic event, 
major bleeding, or death from any cause. ¶Composite of disabling stroke, life-threatening bleeding, or death from any cause. CRNM, clinically 
relevant non-major bleeding. Other abbreviations as in Table 2.

東アジア⼈で治療期間内の脳卒中
or 全⾝性塞栓症は、エドキサバン
60mg群で減少した

⼤出⾎は⼈種によらずエドキサバ
ンで減少しているが、HRは東ア
ジア⼈の⽅がより低下

消化管出⾎は、⾮東アジア⼈でエ
ドキサバン 60mg群でむしろ上昇

ELDERCARE-AFでは、
⽇本⼈の⼼房細動患者を対象としているため、他の集団には適
⽤できないかもしれない



結論
⽇本⼈超⾼齢者で、標準量の経⼝抗凝固療法の適応とならない⾮
弁膜症性⼼房細動患者に対して、
エドキサバン15mgを1⽇1回投与とプラセボを⽐較したところ、
脳卒中や全⾝性塞栓症の予防効果は優れており、

⼤出⾎の有意な増加はなかった。



批判的吟味
•脱落が1/3程度（⾼齢者であり、実臨床でも起こりうる）
•除外理由の中で研究者の判断で除外された場合は、2番⽬に多い
•追跡期間が各患者ごとに（組み⼊れ時期によって）異なる
•企業がスポンサー、執筆補助

•国内の⾼齢者を対象にしたRCTで、外的妥当性が⾼い
•ワーファリンとの⽐較が多い中で、プラセボとの⽐較



臨床への適応

• 標準⽤量のDOACが使⽤できない⾼齢者で、臨床上未解決な問題
• 脳卒中や全⾝性塞栓症の予防効果は優れており、⼤出⾎の有意な増

加はなかった
• やめるくらいなら、選択肢の1つ？ （現在のところは適応外処⽅）

• 消化管出⾎は有意に増加（約半数が抗⾎⼩板薬を処⽅）
• DAPTやCCr < 15は除外


