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BACKGROUND: Among patients with atrial fibrillation and stable coronary artery disease, those with histories of atherothrom-
botic disease are at high-risk for future ischemic events. This study investigated the efficacy and safety of rivaroxaban mono-
therapy in patients with atrial fibrillation, coronary artery disease, and histories of atherothrombotic disease.

METHODS AND RESULTS: This was a post hoc subanalysis of the AFIRE (Atrial Fibrillation and Ischemic Events With Rivaroxaban
in Patients With Stable Coronary Artery Disease) trial. Patients with non-valvular atrial fibrillation and coronary artery dis-
ease were recruited and randomized to receive the rivaroxaban monotherapy or combination therapy with rivaroxaban plus
antiplatelet drug. For the purpose of this sub-study, participants were divided into 2 subgroups, including the atherothrom-
bosis group (those with histories of myocardial infarction, stroke, and/or peripheral artery disease; n=1052, 47.5%) and non-
atherothrombosis group (n=1163, 52.5%). The efficacy end point included cardiovascular events or all-cause death, while the
safety end point was major bleeding. Net adverse events consisted of all-cause death, myocardial infarction, stroke, or major
bleeding. In the atherothrombosis group, rivaroxaban monotherapy was significantly associated with a lower risk of net ad-
verse events when compared with combination therapy (hazard ratio [HR], 0.50; 95% Cl, 0.34-0.74; P<0.001), with a decrease
in both efficacy (HR, 0.68; 95% CI, 0.47-0.99; P=0.044) and safety (HR, 0.37; 95% ClI, 0.19-0.71; P=0.003) end points. By
contrast, there were no differences between treatment outcomes for the non-atherothrombosis group.

CONCLUSIONS: Rivaroxaban monotherapy significantly reduced net adverse events as compared with combination therapy for
patients with atrial fibrillation, coronary artery disease, and prior atherothrombotic disease.

REGISTRATION: URL: https://www.umin.ac.jp/ctr/; Unique identifier: UMINO0O0016612. URL: https://www.clinicaltrials.gov;
Unique identifier: NCT02642419.
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CLINICAL PERSPECTIVE

What Is New?

e Rivaroxaban monotherapy significantly im-
proved net clinical outcomes in patients with
atrial fibrillation and coronary artery disease
who had prior atherothrombotic diseases—
including myocardial infarction, stroke, and/or
peripheral artery disease—compared with the
combination therapy with rivaroxaban and sin-
gle antiplatelet drug, with improvements in both
the efficacy and safety end points.

What Are the Clinical Implications?

e Because patients with atrial fibrillation and his-
tories of atherothrombotic disease are at high
risk not only for thrombotic events but also for
bleeding events, antithrombotic therapy should
be adjusted to focus on avoiding an increase in
bleeding risk rather than eliminating thrombotic
activity in these patients.

Nonstandard Abbreviations and Acronyms

AFIRE Atrial Fibrillation and Ischemic Events
With Rivaroxaban in Patients With
Stable Coronary Artery Disease

specifically in comparison with a combination therapy
with rivaroxaban plus an antiplatelet agent.! In relation
to this, the REACH (Reduction of Atherothrombosis
for Continued Health) registry? found that participants
with histories of atherothrombotic events (including
stroke, myocardial infarction, and/or peripheral artery
disease) were at higher risk for future ischemic events
when compared with those with stable atherosclerotic
disease. This finding is supported by several other
studies, which have also demonstrated that patients
with the same types of diseases have poorer progno-
ses than those with stable CAD alone.>* The high rate
of recurrent ischemic events in this population under-
scores the need for intense antithrombotic approaches.
Indeed, a post hoc subanalysis performed after the
CHARISMA (Clopidogrel for High Atherothrombotic
Risk and Ischemic Stabilization, Management, and
Avoidance) trial, which was conducted among patients
with prior instances of myocardial infarction, stroke,
and/or peripheral artery disease, revealed that dual
antiplatelet therapy with clopidogrel plus aspirin pro-
vided significant benefits when compared with aspirin
monotherapy.®

While the literature clearly shows that patients with
AF and atherothrombotic disease are at high risk for
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ischemic events, it is also important to note that they
are prone to bleeding events. Furthermore, a different
risk-benefit profile for antithrombotic therapy in East
Asian patients has been suggested, namely a lower
risk of thrombosis and an increased risk of bleeding.®”
In the context of the AFIRE trial, this poses a crucial
question: which strategy is better for use among pa-
tients with prior histories of atherothrombotic disease,
rivaroxaban monotherapy or rivaroxaban plus a sin-
gle antiplatelet drug? As a post hoc sub-study of the
AFIRE ftrial, this study targeted participants with a his-
tory of atherothrombotic disease for the purpose of
investigating the efficacy and safety of monotherapy
with rivaroxaban when compared with the combination
therapy with rivaroxaban plus a single antiplatelet drug.

METHODS

Study Design and Patient Population
The data that support the findings of this study are
available from the corresponding author upon rea-
sonable request. The AFIRE was a multicenter, rand-
omized, open-label study in which participants were
recruited and enrolled from 294 hospitals in Japan be-
tween February 23, 2015 and September 30, 2017. Full
details can be found in Yasuda et al (2018) and Yasuda
et al (2019).!8

In brief, eligible patients were diagnosed as having
stable CAD and AF with CHADS, (congestive heart
failure, hypertension, age >75 years, type 2 diabetes
mellitus, previous stroke [doubled]) scores >1. Stable
CAD was defined based on 1 of the following criteria:
(1) history of coronary artery bypass graft or percuta-
neous coronary intervention (including plain old bal-
loon angioplasty) at least 1 year before enroliment; and
(2) evidence of coronary stenosis >50% as detected
by coronary computerized tomography or coronary
angiography. The exclusion criteria included the fol-
lowing: (1) contraindication of rivaroxaban, aspirin, or
thienopyridine derivatives (clopidogrel or prasugrel);
(2) revascularization within the past year; (3) intended
revascularization; (4) history of stent thrombosis;
(5) intended invasive surgery; (6) active tumors; (7)
poorly controlled hypertension which was defined as
>160 mm Hg in multiple blood pressure measurements;
and (8) being judged as inappropriate by investigators.

The AFIRE trial was conducted in accordance with
the Declaration of Helsinki. Its final protocol was ap-
proved by the institutional review board of the National
Cerebral and Cardiovascular Center, Japan, as well
as the review boards of all participating institutions. All
patients provided written informed consent before any
participation.

Patients were randomized (1:1) to receive either
rivaroxaban monotherapy or combination therapy
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with rivaroxaban plus a single antiplatelet drug (ei-
ther aspirin or a P2Y,, inhibitor, according to the dis-
cretion of the treating physician). Rivaroxaban was
prescribed in the standard dose for non-valvular AF
in Japan; that is, 10 mg once daily for patients with
creatinine clearances of 15 to 49 mL per minute, or
15 mg once daily for patients with creatinine clear-
ances >50 mL per minute.'® While a follow-up was
initially planned for a period lasting 24 to 45 months
(min/max), the trial was terminated early because of
a higher rate of all-cause death in the combination
therapy group. The median treatment and follow-up
durations were 23.1 months (interquartile range,
15.8-31.0) and 24.1 months (interquartile range,
17.3-31.5), respectively.

For the purpose of this study, AFIRE participants
were divided into 2 subgroups, including the athero-
thrombosis group (patients with prior myocardial in-
farction, stroke, and/or peripheral artery disease) and
non-atherothrombosis group.? The risk of stroke was
assessed with the CHA,DS,-VASc (congestive heart
failure, hypertension, age >75 years [two scores], type
2 diabetes mellitus, previous stroke, transient isch-
emic attack, or thromboembolism [doubled], vascular
disease, age 65-74 years, and sex category) score'!
and the risk of major bleeding was established using
the HAS-BLED (Hypertension, Abnormal Renal/Liver
Function, Stroke, Bleeding History or Predisposition,
Labile international normalized ratio, Elderly, Drugs/
Alcohol) score, which assesses the conditions of
hypertension, abnormal renal/liver function, stroke,
bleeding history or predisposition, labile international
normalized ratio, elderly status (aged >65 years), and
concomitant drugs/alcohol usage.'?

Outcomes

Details on the study end points of the AFIRE have been
published elsewhere.! Briefly, the primary efficacy end
point was a composite of cardiovascular events (is-
chemic and hemorrhagic stroke, non-central nervous
system embolism, myocardial infarction, and unstable
angina requiring revascularization) or all-cause mortal-
ity, while the primary safety end point was major bleed-
ing as defined based on criteria established by the
International Society on Thrombosis and Haemostasis.
Secondary end points included net adverse clinical
events (death from any cause, myocardial infarction,
stroke, or major bleeding).

Statistical Analysis

Statistical analyses were conducted using the SAS
software, version 9.4 for Windows (SAS Institute).
Categorical variables were expressed as frequen-
cies and percentages, then compared using the
Chi-square test or Fisher exact test. Differences
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in continuous variables were compared using the
Wilcoxon rank sum test. The primary efficacy end
point, safety end point, and net adverse clinical end
point were analyzed using data from the modified
intention-to-treat population. Kaplan—Meier curves
were constructed, with the log-rank test used to eval-
uate event-rate differences between groups. Annual
event rates were also compared between groups.
Finally, Cox proportional hazard analyses were con-
ducted to test the relative risk between groups, with
a 2-tailed P value of 0.05 set as the significance
threshold.

RESULTS

A total of 2240 patients were enrolled in the original
AFIRE trial. However, this study excluded 4 for not
meeting the eligibility criteria, 2 for a protocol viola-
tion, 7 for incomplete registration, and 12 for with-
drawal from the trial, thus resulting in 2215 analyzed
participants (Figure 1). Of these, 1052 (47.5%) with
histories of myocardial infarction, stroke, or peripheral
artery disease were categorized into the atherothrom-
bosis group, while the remaining 1163 were placed
in the non-atherothrombosis group. Table 1 includes
detailed participant characteristics. Based on HAS-
BLED scores, we also found significantly higher bleed-
ing risks among participants in the atherothrombosis
group (ie, HAS-BLED scores >3 for 35.6% versus
171% for those in the non-atherothrombosis group;
P<0.001). The CHA,DS,-VASc score was significantly
higher in the atherothrombosis group than in the non-
atherothrombosis group.

Clinical Outcomes Between the
Atherothrombosis Group and Non-
Atherothrombosis Group

While the event rate of the primary efficacy end point
was significantly higher in the atherothrombosis group
when compared with the non-atherothrombosis group
(hazard ratio [HR] of 1.33, 95% ClI, 1.01-1.74, P=0.041),
there were no such differences when looking at the
primary safety end point (HR of 1.01, 95% CI 0.67-1.52,
P=0.964); see Figure 2A and 2B. Further, net adverse
clinical events occured more frequently in the athero-
thrombosis group when compared with the non-
atherothrombosis group (HR, 1.36; 95% CI, 1.04-1.77;
P=0.026); see Figure 2C.

Intervention Efficacy Between Groups

Baseline characteristics were well-balanced between
the rivaroxaban monotherapy and combination
therapy groups, both in the atherothrombosis and
non-atherothrombosis groups (Table 2). Figure 3A
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2240 Assessed for eligibility

o | 4 Excluded because not

meeting inclusion criteria

2236 Randomized

v

A

1188 Were assigned to the rivaroxaban
monotherapy group

11 Were excluded

2 Had a protocol violation

2 Had incomplete registration

7 Withdrew from the trial
(consent for data usewithdrawn)

1107 Were included in the modified
intention-to-treat analysis

v

1188 Were assigned to the combination-group

10 Were excluded

5 Had incomplete registration

5 Withdrew from the trial
(consent for data usewithdrawn)

A

1108 Were included in the modified
intention-to-treat analysis

A 4 A 4
A v A 4 A
518 patients with 589 patients without 534 patients with 574 patients without
prior history of prior history of prior history of prior history of
atherothrombotic disease atherothrombotic disease atherothrombotic disease atherothrombotic disease

Figure 1. Participant flow.

Patients were randomized (1:1) to receive either rivaroxaban monotherapy or combination therapy with
rivaroxaban plus antiplatelet drug. For the purpose of this study, AFIRE (Atrial Fibrillation and Ischemic
Events With Rivaroxaban in Patients With Stable Coronary Artery Disease) participants were divided into
2 subgroups, including the atherothrombosis group (patients with prior myocardial infarction, stroke, and/
or peripheral artery disease) and the non-atherothrombosis group.

shows Kaplan—Meier curves for the primary effi-
cacy end point based on the treatment group and
the atherothrombosis/non-atherothrombosis group.
For the atherothrombosis group, the annual event
rate was significantly lower in participants treated
via rivaroxaban monotherapy when compared with
those treated via combination therapy (annual event
rate, 4.6% versus 6.8%; log-rank P=0.043; HR for
monotherapy versus combination therapy, 0.68; 95%
Cl 0.47-0.99; P=0.044); see Figure 3A and Table 3.
Meanwhile, no significant differences were found be-
tween treatment groups in the non-atherothrombosis
group. Finally, there were no significant interactions
between the treatment groups and the atherothrom-
bosis group/non-atherothrombosis group (P=0.593);
see Figure 3A.
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Intervention Safety Between Groups

Figure 3B shows Kaplan—-Meier curves for the safety
end point according to the treatment group and
atherothrombosis/non-atherothrombosis group. For
the atherothrombosis group, participants who were
treated via monotherapy had significantly lower an-
nual primary safety event rates when compared with
those who were treated via combination therapy (an-
nual event rate, 1.2% versus 3.2%; log-rank P=0.002;
HR for monotherapy versus combination therapy,
0.37; 95% ClI, 0.19-0.71; P=0.003); see Figure 3B and
Table 3. There were contrasting results for the non-
atherothrombosis group, which showed no differences
in annual event rates for the primary safety end point
between treatment groups (2.0% in the monotherapy
group and 2.3% in the combination therapy group;
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Table 1. Baseline Characteristics Between Patients With Prior Myocardial Infarction, Stroke, or Peripheral Artery Disease
and Those Without

Non-Atherothrombosis Group Atherothrombosis Group
n=1163 n=1052 P Value
Age, mean (SD), y 74.4 (7.9) 74.2 (8.6) 0.996
<75y, n (%) 553 (47.5) 499 (47.4) 0.996
=75y, n (%) 610 (52.5) 553 (52.6)
Male sex, n (%) 880 (75.7) 871 (82.8) <0.001
Body mass index, mean (SD), kg/m? 24.5(3.6) 24.5(3.8) 0.947
Current smoker, n (%) 166 (14.3) 126 (12.0) 0116
Diabetes mellitus, n (%) 446 (38.3) 481 (45.7) <0.001
Previous peripheral artery disease, n (%) 0(0) 139 (13.2) <0.001
Previous stroke, n (%) 0(0) 323 (30.7) <0.001
Previous myocardial infarction, n (%) 0(0) 777 (73.9) <0.001
Previous PCI, n (%) 718 (61.7) 846 (80.4) <0.001
Type of stent, n (%) <0.001
Drug eluting 539/681 (79.1) 493/763 (64.6)
Bare metal alone 493/763 (64.6) 230/7683 (30.1)
Unknown 30/681 (4.4) 40/763 (5.2)
Previous CABG, n (%) 92 (7.9) 160 (15.2) <0.001
Type of atrial fibrillation, n (%) 0.041
Paroxysmal 592 (50.9) 584 (55.5)
Persistent 196 (16.9) 143 (13.6)
Permanent 375 (32.2) 325 (30.9)
Creatinine clearance
Mean (SD), mL/min 63.1 (23.1) 61.3 (26.7) 0.002
Distribution, no./total n (%) 0.004
<30 mL/min 49/1101 (4.5) 65/991 (6.6)
30 to <50 mL/min 289/1101 (26.2) 304/991 (30.7)
>50 mL/min 763/1101 (69.3) 622/991 (62.8)
HAS-BLED score, n (%) <0.001
0 21(1.8) 3(0.3)
1 265 (22.8) 128 (12.2)
2 640 (55.0) 505 (48.0)
3 184 (15.8) 309 (29.4)
4 15(1.3) 58 (5.5)
5 0(0.0) 7(0.7)
HAS-BLED score >3, n (%) 199 (17.1) 374 (35.6) <0.001
CHA,DS,-VASc score, n (%) <0.001
0 1(0.1) 0(0.0)
1 66 (5.7) 1(0.1)
2 238 (20.5) 24 (2.3)
3 381 (32.8) 154 (14.6)
4 287 (24.7) 279 (26.5)
5 138 (11.9) 281 (26.7)
6 46 (4.0) 203 (19.3)
7 6 (0.5) 88 (8.4)
8 0(0.0) 21 (2.0
9 0(0.0) 1(0.1)
CHA,DS,-VASCc score >4, n (%) 477 (41.0) 873 (83.0) <0.001

CABG indicates coronary-artery bypass grafting; CHA2DS2-VASc, congestive heart failure, hypertension, age >75 years (two scores), type 2 diabetes
mellitus, previous stroke, transient ischemic attack, or thromboembolism (doubled), vascular disease, age 65-74 years, and sex category; HAS-BLED,
Hypertension, Abnormal renal/liver function, Stroke, Bleeding history or predisposition, Labile international normalized ratio, Elderly (>65 years), Drugs/alcohol
concomitantly; and PCI, percutaneous coronary intervention.
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Log-rank P=0.040
HR (95% Cl) 1.33 (1.01 - 1.74), P=0.041

Atherothrombosis group
Non is group

Primary efficacy endpoint
Cumulative incidence of events
o
N

0.0

0 1 2 3

E
— ollow up (years)

Atherothrombosis 1052 925 467 il
Non-atherothrombosis 1163 1025 550 100

B 04

Log-rank P=0.964
HR (95% Cl) 1.01 (0.67 — 1.52), P=0.964

Atherothrombosis group

Non: group

Primary safety endpoint
Cumulative incidence of events
(=}

N

|

0 3

1 2
S, atigic Follow up (years)

Atherothrombosis 1052 937 478 76
Non-atherothrombosis 1163 1029 556 95
C 04

Log-rank P=0.026
HR (95% Cl) 1.36 (1.04 - 1.77), P=0.026

Atherothrombosis group
Non group

Net adverse clinical events
Cumulative incidence of events
o
N

00

0 i} 2
— Follow up (years)

Atherothrombosis 1052 928 469 73
Non-atherothrombosis 1163 1021 548 92

Figure 2. Kaplan-Meier curves between the
atherothrombosis and atherothrombosis groups.
The atherothrombosis group consisted of patients with prior
myocardial infarction, stroke, or peripheral artery disease. A, The
primary efficacy end point was a composite of cardiovascular
events or all-cause mortality, while (B) the primary safety end
point was major bleeding as defined based on criteria established
by the International Society on Thrombosis and Haemostasis. C,
Net adverse clinical events consisted of death from any cause,
myocardial infarction, stroke, and major bleeding. HR indicates
hazard ratio.

non-

log rank P=0.569). Further, the interaction between
the treatment groups and atherothrombosis/non-
atherothrombosis group reached borderline signifi-
cance (P=0.058); see Figure 3B.

Net Adverse Clinical Events

Figure 3C shows Kaplan—Meier curves for net adverse
clinical events according to the treatment group and
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atherothrombosis/non-atherothrombosis group. For the
atherothrombosis group, the annual net adverse clini-
cal event rate was significantly lower among patients
who were treated via rivaroxaban monotherapy when
compared with those who were treated via combination
therapy (annual event rate, 4.0% versus 7.9%; log-rank
P<0.001; HR for monotherapy versus combination ther-
apy, 0.50; 95% ClI, 0.34-0.74; P<0.001); see Figure 3C
and Table 3. The elevated net adverse event risk by the
combination therapy in the atherothrombosis group was
largely derived from bleeding events. However, there
were contrasting results for the non-atherothrombosis
group, in which similar annual net adverse clinical event
rates were found between treatment types—3.9% for
those who received monotherapy and 4.9% for those
who received combination therapy (log-rank P=0.288);
see Figure 3C and Table 3. Nevertheless, the interaction
failed to reach significance (P=0.093).

DISCUSSION

In the AFIRE trial, 47.5% of patients had histories
of myocardial infarction, stroke, or peripheral artery
disease. For the purpose of this study, these partici-
pants constituted the atherothrombosis group, while
the remaining constituted the non-atherothrombosis
group. In this context, we found higher stroke risk
assessed by CHA,DS,-VASc score and a higher inci-
dence of the primary efficacy end point in the athero-
thrombosis group, which also contained a greater
number of participants who were at increased risk
for bleeding. However, the interaction between the
intervention type and subgroup (based on prior his-
tory of atherothrombotic disease) was not significant.
However, for the atherothrombosis group, rivaroxa-
ban monotherapy lasting for 24 months significantly
reduced net adverse clinical events when compared
with the combination therapy with rivaroxaban plus a
single antiplatelet drug. Here, the net clinical benefit
of the monotherapy was mainly derived from sub-
stantial decreases in bleeding.

These findings indicate that more intense antithrom-
botic therapy does not provide greater benefits to par-
ticipants with histories of myocardial infarction, stroke,
and/or peripheral artery disease. With that said, it should
be noted that too much intensity can produce negative
results. In this regard, antithrombotic therapy should be
adjusted so as not to increase bleeding risk rather than
focusing on the elimination of thrombotic activity, even
for patients with histories of atherothrombotic disease.

Is the Treatment Considered Optimal for
Antithrombosis?

Previous studies have reported that bleeding presents
a substantial risk in subsequent ischemic events.’®~®
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Table 2. Baseline Characteristics

Age, mean (SD), y 74.0 (8.7) 74.4 (8.5) 74.5 (7.9) 74.3 (7.9)
<75y, n (%) 249 (48.1) 250 (46.8) 276 (46.9) 277 (48.3)
=75y, n (%) 269 (51.9) 284 (53.2) 313 (53.1) 297 (51.7)

Male sex, n (%) 420 (82.2) 441 (83.1) 449 (76.2) 431 (75.1)

Body mass index, kg/m? 24.4(3.9) 24.6(3.8) 24.5(3.5) 24.4(3.7)

Current smoker, n (%) 67 (12.9) 59 (11.1) 79 (13.4) 87 (15.2)

Diabetes mellitus, n (%) 231 (44.6) 250 (46.8) 230 (39.0) 216 (37.6)

Previous peripheral artery disease, n (%) 67 (12.9) 72 (13.5) 0(0) 0(0)

Previous stroke, n (%) 148 (28.6) 175 (32.8) 0(0) 0(0)

Previous myocardial infarction, n (%) 384 (74.1) 393 (73.6) 0(0) 0(0)

Previous PCI, n (%) 422 (81.5) 424 (79.4) 359 (61.0) 359 (62.5)

Type of stent, n (%) / total n (%)

Drug eluting 249/383 (65.0) 244/380 (64.2) 270/340 (79.4) 269/341 (78.9)

Bare metal alone 115/383 (30.0) 115/380 (30.3) 56/340 (16.5) 56/341 (16.4)

Unknown 19/383 (5.0) 21/380 (5.5) 14/340 (4.1) 16/341 (4.7)
Previous CABG, n (%) 73 (14.1) 87 (16.3) 52 (8.8) 40 (7.0)

Type of atrial fibrillation, n (%)

Paroxysmal 289 (55.8) 295 (55.2) 307 (52.1) 285 (49.7)

Persistent 68 (13.1) 75 (14.0) 96 (16.3) 100 (17.4)

Permanent 161 (31.1) 164 (30.7) 186 (31.6) 189 (32.9)
Creatinine clearance

Mean (SD), mL/min 62.5(28.2) 60.2 (25.0) 63.1 (23.4) 63.2 (22.9)

Distribution, no./total n (%)

<30 mL/min 28/493 (5.7) 37/498 (7.4) 26/560 (4.6) 23/541 (4.3
30 to <50 mL/min 147/493 (29.8) 157/498 (31.5) 153/560 (27.3) 136/541 (25.1)
>50 mL/min 318/493 (64.5) 304/498 (61.0) 381/560 (68.0) 382/541 (70.6)

HAS-BLED score
0 2(0.4) 1(0.2 15 (2.5) 6(1.0)

1 70 (13.5) 58 (10.9) 137 (23.3) 128 (22.3)

2 253 (48.8) 252 (47.2) 309 (52.5) 331 (57.7)

3 146 (28.2) 163 (30.5) 98 (16.6) 86 (15.0)

4 28 (5.4) 30 (5.6) 8 (1.4) 7(1.2)

5 3(0.6) 4(0.7) 0(0) 0(0)
HAS-BLED score >3, n (%) 177 (34.2) 197 (36.9) 106 (18.0) 93 (16.2)
CHA,DS,-VASc score

0 0(0.0) 0(0.0) 1(0.2) 0(0.0)

1 0(0.0) 1(0.2) 31 (5.3 35 (6.1)

2 7 (1.4) 17 (3.2) 115 (19.5) 123 (21.4)

3 76 (14.7) 78 (14.6) 199 (33.8) 182 (31.7)

4 160 (30.9) 119 (22.3) 149 (25.3) 138 (24.0)

5 131 (25.9) 150 (28.1) 67 (11.4) 71 (12.4)

6 96 (18.5) 107 (20.0) 21 (3.6) 25 (4.4)

7 39 (7.5) 49 (9.2 6 (1.0) 0(0.0)

8 8 (1.5) 13 (2.4) 0(0.0) 0(0.0)

(Continued)
J Am Heart Assoc. 2021;10:e020907. DOI: 10.1161/JAHA.121.020907 7



Yasushi et al

Table 2. Continued

Antithrombotic Therapy for AF and Atherothrombosis

Atherothrombosis Group Non-Atherothrombosis Group
Rivaroxaban Combination Rivaroxaban Combination
Monotherapy Therapy Monotherapy Therapy
n=518 n=534 n=589 n=574
9 1(0.2) 0(0.0) 0(0.0) 0(0.0)
CHA,DS,-VASc score >4, n(%) 435 (84.0) 438 (82.0) 243 (41.9) 234 (40.8)

There were no significant differences between the 2 groups in the characteristics listed in the atherothrombosis group and non-atherothrombosis group,
respectively. CABG indicates coronary-artery bypass grafting; CHA,DS,-VASc, congestive heart failure, hypertension, age >75 years (two scores), type 2
diabetes mellitus, previous stroke, transient ischemic attack, or thromboembolism (doubled), vascular disease, age 65-74 years, and sex category; HAS-BLED,
Hypertension, Abnormal Renal/Liver Function, Stroke, Bleeding History or Predisposition, Labile international normalized ratio, Elderly, Drugs/Alcohol; and PCl,

percutaneous coronary intervention.

Further, a trial known as ADAPT-DES (the assessment
of dual antiplatelet therapy with drug-eluting stents)'® re-
vealed that post-discharge myocardial infarction was as-
sociated with a 1.9-fold greater risk of mortality, whereas
the risk associated with post-discharge bleeding (ad-
justed HR, 5.03; 95% CI, 3.29-7.66) was much higher.
Notably, post-discharge bleeding was associated with
not only all-cause mortality, but also presented several
other risks, including a 4.9-fold higher risk of cardiovas-
cular deaths, 3.1-fold higher risk of myocardial infarc-
tion, and 3.6-fold higher risk of stent thrombosis. This
suggests that intense antithrombotic strategies may not
only increase bleeding events but can also occasionally
cause thrombosis and ischemic events.

These results are consistent with previous studies
that compared anticoagulant monotherapy with an-
ticoagulant plus antiplatelet therapy.'”'® Specifically,
a nationwide observational study in Denmark com-
pared vitamin K antagonist plus antiplatelet therapy
with vitamin K antagonist monotherapy, finding that
the vitamin K antagonist plus antiplatelet therapy did
not provide any benefit over vitamin K antagonist
monotherapy for the risk of myocardial infarction or
all-cause mortality."”

In this study, the patients in the atherothrombosis
group had a significantly higher risk of stroke and a
higher rate of the cardiovascular events or death from
any cause. However, based on this study’s findings,
adding an antiplatelet medication to rivaroxaban in
standard dosage amounts fails to provide additional
thromboembolic protection for patients with AF and
CAD. In fact, rivaroxaban plus antiplatelet therapy ac-
tually increased the risk of bleeding in patients with
histories of atherothrombotic disease. As expected
from the higher HAS-BLED scores, the risk of bleeding
was markedly increased with more intense antithrom-
botic treatments, which suggests that the relation-
ship between bleeding and ischemic events may be
more conspicuous in the atherothrombosis group.
Thus, more intense antithrombotic therapy does not
necessarily result in fewer ischemic events; in fact, it

J Am Heart Assoc. 2021;10:e020907. DOI: 10.1161/JAHA.121.020907

may paradoxically increase the risk of such events be-
cause of the concomitant risk of elevated bleeding.
Figure 4A and 4B depicts the supposed association
between the strength of the antithrombotic therapy
and the risk of bleeding/ischemic events. Specifically,
bleeding activates platelets, which then release a va-
riety of bioactive substances, including CD40 ligand,
serotonin, adenosine, adenosine 5-diphosphate, von
Willebrand factor, platelet membrane-derived micro-
particles, and platelet-derived growth factor. Although
there are several possible mechanisms, including bi-
ological homeostatic counter-reactions to antithrom-
botic therapy, the discontinuation of antithrombaotic
drugs, and transfusion-related phenomena (vaso-
constriction, the activation of inflammation, apopto-
sis, and pro-thrombogenicity), additional research is
needed to reach a conclusion.'®

Previous studies have suggested that patients in
East Asian countries are more susceptible to bleed-
ing events, but they have lower risks of thrombotic
events when compared with patients in European and
American countries; thus, the optimal “therapeutic
window” for antithrombotic treatments may be nar-
rower and of lesser range for East Asian patients.®”
However, these genetic or ethnic differences are still
subjects of scholarly discussion. Furthermore, all par-
ticipants in this study were taking anticoagulant drugs
for AF, which indicates an increased bleeding risk by
itself. Additionally, a greater number of patients in the
atherothrombosis group had high HAS-BLED scores
(>3) when compared with the non-atherothrombosis
group. This suggests that the optimal “therapeutic
window” may have been even narrower and of lesser
range for participants in the atherothrombosis group;
see Figure 4A and 4B.

Potential of Dual-Pathway Inhibition Via
Rivaroxaban

The coagulation and platelet pathways intersect at sev-
eral sites. Thrombin is not only an important mediator
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Primary efficacy endpoint
Cumulative incidence of events

No. at risk

. Combi
Atherothrombosis Mono
Combi

Non-atherothrombosis Mono

Primary safety endpoint
Cumulative incidence of events

No. at risk

. Combi
Atherothrombosis Mono

Combi

Non-atherothrombosis Mono

Net adverse clinical events
Cumulative incidence of events

No. at risk

Combi
Mono

Combi
Mono

Atherothrombosis

Non-atherothrombosis

0.44  Atherothrombosis group, Log-rank P=0.043
HR (95% Cl) 0.68 (0.47 — 0.99), P=0.044

Non-atherothrombosis group, Log-rank P=0.246
HR (95% Cl) 0.79 (0.53 — 1.18), P=0.247

Monotherapy vs. Combination therapy

0.2 P for interaction = 0.593

004 __; .
0 3
Follow up (years)
— 534 462 232 35
-==- 518 463 235 36
— 574 503 267 46
w1589 522 283 54
0.4 1 .
Atherothrombosis group, Log-rank P=0.002
HR (95% CI) 0.37 (0.19 - 0.71), P=0.003
Non-atherothrombosis group, Log-rank P=0.569
HR (95% CI) 0.85 (0.49 — 1.49), P=0.570
Monotherapy vs. Combination therapy
0.2 4 P for interaction = 0.058
0.0 4 . .
0 1 2 3
Follow up (years)
— 534 463 236 37
=== 518 474 242 39
— 574 503 271 44
-=-- 589 526 285 51
0.4 4 ;
Atherothrombosis group, Log-rank P<0.001
HR (95% Cl) 0.50 (0.34 — 0.74), P<0.001
Non-atherothrombosis group, Log-rank P=0.288
HR (95% Cl) 0.81 (0.54 — 1.20), P=0.290
Monotherapy vs. Combination therapy
0.2 4 P for interaction = 0.093
0.0 1 . .
0 1 2 3
Follow up (years)
— 534 458 229 35
-=== 518 470 240 38
— 574 501 268 43
-=-- 589 520 280 49

Figure 3. Kaplan—Meier curves for prior atherothrombotic disease and treatment group.
Kaplan—-Meier curves for (A) the primary efficacy entpoint, (B) primary safety end point,
and (C) net clinical adverse events (4 groups, based on the non-atherothrombosis/
atherothrombosis group and treatment type). Interaction P is for group (non-atherothrombosis
or atherothrombosis)xinterventions (monotherapy or combination therapy). Combi indicates
combination therapy; HR, hazard ratio; and Mono, monotherapy
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Risk of clinical event

Risk of clinical event

DOAC + SAPT DOAC alone

Therapeutic
window

Ischemic event risk

Bleeding event risk

Strong

DOAC + SAPT DOAC alone

Weak
Antithrombotic therapy

Theragpeutic Ischemic event risk

window

Bleeding event risk

Strong

Weak
Antithrombotic therapy

Figure 4. Supposed relationship between antithrombotic therapy strength and risk of ischemic
and bleeding events.
A, Non-atherothrombosis group; (B) atherothrombosis group. Red lines indicate bleeding event risk, while
blue lines indicate ischemic event risk. Bleeding risk was higher in the atherothrombosis group than in the
non-atherothrombosis group, as seen from the right edge of the figures (no antithrombotic therapy). The red
line for bleeding risk in the atherothrombosis group rises more steeply than that of the non-atherothrombosis
group. Thus, the optimal “therapeutic window” (green area in the figures) may be narrower and of lesser range
in the atherothrombosis group. DOAC indicates direct oral anticoagulant; and SAPT, single antiplatelet therapy.

of the coagulation cascade but also acts as a po- receptors on the platelet surface. Because of the syn-
tent platelet agonist that induces platelet activation ergistic involvement of platelets and coagulation in
and aggregation via activation of protease-activated atherothrombosis, treatment strategies targeting both

J Am Heart Assoc. 2021;10:e020907. DOI: 10.1161/JAHA.121.020907 11



Yasushi et al

fibrin generation and platelet activation, termed “dual
pathway inhibitions”, are likely to be well-balanced and
effectively prevent atherothrombosis while minimizing
bleeding.?® Recent studies indicate that rivaroxaban
produces an inhibitory effect on thrombin-mediated
platelet aggregation via protease-activated receptors-
1 while directly inhibiting both factor Xa and thrombin
generation.?’ Through the unique characteristic of
being a potential dual pathway inhibitor, the AFIRE trial
demonstrated a well-balanced outcome: rivaroxaban
monotherapy significantly reduced net adverse events
in patients with AF, CAD, and histories of atherothrom-
botic disease.

Limitations

This study also had several limitations. First, its analy-
ses were based on data from the open-label AFIRE trial,
meaning that all reported findings were retrieved post
hoc. In the same regard, we did not directly diagnose
participants for prior myocardial infarction, stroke, or
peripheral artery disease. Second, the AFIRE did not
complete its planned follow-up; as such, we were not
able to analyze long-term data. Third, rivaroxaban was
prescribed at the approved dose in Japan (either 10 or
15 mg once daily, according to creatinine clearance)
rather than the globally approved once-daily dose of
20 mg. Fourth, the study population was comprised
of a single ethnic group, nevertheless, the study may
have direct implications for similar populations and it
certainly lays groundwork for further investigations.
Fifth, P values for interactions between the treatment
strategy and atherothrombotic disease were borderline
and were not significant.

CONCLUSIONS

When compared with the combination therapy, rivar-
oxaban monotherapy significantly reduced net ad-
verse events in patients with AF, CAD, and histories of
atherothrombotic disease, including myocardial infarc-
tion, stroke, and/or peripheral artery disease. While it
initially seemed that more intense antithrombotic ther-
apy provided greater benefits to patients with prior
atherothrombotic disease, we found that too much
intensity could produce negative outcomes. More
specifically, these patients were at high risk not only
for thrombotic events, but also for bleeding events,
in which case bleeding risk may be a more impor-
tant factor. We therefore suggest that antithrombotic
therapy should be adjusted with respect to bleeding
risk as well rather than strictly focusing on the elimi-
nation of antithrombotic activity. The mechanisms of
bleeding and thromboembolism are both multifacto-
rial and complex, which makes it difficult to determine
the best antithrombotic therapy strategy for either

J Am Heart Assoc. 2021;10:e020907. DOI: 10.1161/JAHA.121.020907
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condition. Further investigations will be necessary to
confirm.
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Juntendo University School of Medicine

Protocol Committee: Junya Ako, Department of Cardiovascular Medicine, Kitasato
University School of Medicine (Chair), Masaharu Akao, Department of Cardiology,
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(1) Cardiac Region: Yukihiro Koretsune, Clinical Research Center, National Hospital
Organization Osaka Medical Center, Takafumi Hiro, Department of Cardiovascular
Medicine, Nihon University Graduate School of Medicine, Tetsuya Sumiyoshi,
Sakakibara Heart Institute

(2) Brain Region: Kazumi Kimura, Department of Neurology, Graduate School of
Medicine, Nippon Medical School, Yoichiro Hashimoto, Regional Alliances Room,
Department of Neurology, Kumamoto City Hospital, Teruyuki Hirano, Stroke Medicine,
Kyorin University School of Medicine



Data Safety Monitoring Committee: Hiroyuki Daida, Department of Cardiovascular
Medicine, Juntendo University Graduate School of Medicine (Chair), Yasushi Okada,
Clinical Research Center, National Hospital Organization Kyushu Medical Center,
Tsutomu Yamazaki, International University of Health and Welfare, Innovation and

Research Support Center

Principal Statistician: Kunihiko Matsui, Department of General Medicine, Kumamoto
University Hospital

Publication Committee: Hisao Ogawa, National Cerebral and Cardiovascular Center
(Deputy Principal Investigator), Kazuo Kimura, Cardiovascular Center, Yokohama City
University Medical Center, Nobuhisa Hagiwara, Department of Cardiology, Tokyo
Women's Medical University, Atsushi Hirayama, Department of Cardiology Osaka
Police Hospital, Masato Nakamura, Division of Cardiovascular Medicine, Toho
University Ohashi Medical Center, Katsumi Miyauchi, Department of Cardiology,
Juntendo University School of Medicine, Junya Ako, Department of Cardiovascular
Medicine, Kitasato University School of Medicine, Masaharu Akao, Department of
Cardiology, National Hospital Organization Kyoto Medical Center, Koichi Kaikita,
Department of Cardiovascular Medicine, Graduate School of Medical Sciences,
Kumamoto University, Tetsuya Matoba, Department of Cardiovascular Medicine,
Kyushu University Hospital, Kunihiko Matsui, Department of General Medicine,
Kumamoto University Hospital

Clinical Research Organization: Mebix, Inc
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Noguchi (National Cerebral and Cardiovascular Center Hospital), S. Nakamura (JCHO
Hitoyoshi Medical Center), A. Matsumura (Kameda Medical Center), J. Kojima
(Kojima Clinic), S. Suwa (Juntendo University Shizuoka Hospital), H. Yamaguchi
(YYamaguchl Hiroshi Clinic),

K. Kaikita (Kumamoto University Hospital), T. Yasu (Dokkyo Medical University



Nikko Medical Center), A. Nakajima (New Tokyo Hospital), T. Yamada (Osaka
General Medical Center), H. Arai (Kanoya Heart Center), Y. Hata (Minamino
Cardiovascular Hospital),

T. Sakanashi (Sakanashi Heart Clinic), H. Tateishi (Koyo New Town Hospital), T.
Nakayama (Nakayama Clinic), Y. Nozaki (Hokkokinen Hospital), M. Akao (National
Hospital Organization Kyoto Medical Center), Y. Okumura (Nihon University Itabashi
Hospital),

M. Tokue (Toho University Ohashi Medical Center), N. Kuroki (Tokyo Metropolitan
Bokutoh Hospital), Y. Maruyama (lwatsuki-minami Hospital), T. Matoba (Kyushu
University Hospital), N. Hagiwara (Tokyo Women's Medical University Hospital), H.
Suzuki (Showa University Fujigaoka Hospital), Y. Nishida (Kouseikai Takai Hospital),
M. Ajioka (Tosei General Hospital), K. Yumoto (Yokohama Rosai Hospital), S.
Shimizu (Mashiko Hospital), T. Aoyama (Fukui Prefectural Hospital), H. Shimomura
(Fukuoka Tokushukai Hospital), T. Takeda (Koto Memorial Hospital), K. Oshiro
(Ohama Dai-ichi Hospital), N. Sugishita (Sugishita Clinic), Y. Shibata (Miyazaki
Medical Association Hospital), T. Otonari (Otonari Clinic), H. Kihara (Kihara
Cardiovascular Clinic), H. Ogawa (Kita Akita Municipal Hospital), A. Ohno (Medical
Corporation Shoikai Kasai Shoikai Hospital), M. Hazama (Nijigaoka Hospital), M.
Shimizu (Social welfare corporation Goodwill welfare association International
Goodwill Hospital), K. Tsukahara (Fujisawa City Hospital), S. Haruta (Fukuyama
Cardiovascular Hospital), T. Wakeyama (JCHO Tokuyama Central Hospital), T.
Haruna (Kitano Hospital, Tazuke Kofukai Medical Research Institute), M. Ito (Mie
University Hospital), K. Fujii (Sakurabashi Watanabe Hospital), N. Atsuchi (Tenyoukai
Central Clinic), M. Sata (Tokushima University Hospital), K. Kimura (Yokohama City
University Medical Center), N. Hasebe (Asahikawa Medical University Hospital), Y.
Kobayasi (Chiba University Hospital), K. Ohsato (Fukui Cardiovascular Center), K.
Hironaga (Fukuoka City Hospital), Y. Naganuma (Hachinohe Red Cross Hospital), K.
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Hospital Organization Hamada Medical Center), K. Kumagai (Odawara Cardiovascular
Hospital), K. Eshima (Saga-Ken Medical Centre Koseikan), T. Tobaru (Sakakibara
Heart Institute), T. Seo (Seo Heart Clinic), K. Okuhara (Shobara Red Cross Hospital),
K. Kozuma (Teikyo University Hospital), Y. Ikari (Tokai University Hospital), T.
Takahashi (Tokyo Saiseikai Central Hospital), I. Michishita (Yokohama Sakae Kyosai
Hospital), H. Fujikura (Fujikura Clinic), S. Momomura (Jichi Medical University
Saitama Medical Center), Y. Yamamoto (Kansai Medical University Medical Center),
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(Kitasato University Hospital), K. Sumii (Mazuda Hospital), N. Yamamoto (Miyazaki
Prefectural Nobeoka Hospital), N. Ohmura (Nakata Clinic), T. Nakamura (National
Hospital Organization Kyushu Medical Center), Y. Morita (National Hospital
Organization Sagamihara National Hospital), N. Takahashi (Oita University Hospital),
K. Watanabe (Saiseikai Matsuyama Hospital), H. Fujinaga (Tokushima Prefectural
Central Hospital), M. Maruyama (Toyama Prefectural Central Hospital), T. Oka
(Tsuyama Chuo Hospital), T. Shirayama (University Hospital, Kyoto Prefectural
University of Medicine), T. Amano (Aichi Medical University Hospital), K. Fukui
(Kanagawa Cardiovascular and Respiratory Center), K. Ando (Kokura Memorial
Hospital), S. Oshima (Kumamoto Chuo Hospital), S. Kagiyama (Kyushu Central
Hospital of the Mutual Aid Association of Public School Teachers), H. Teragawa
(Medical Corporation JR Hiroshima Hospital), M. Yuge (Odawara Municipal Hospital),
S. Ono (Saiseikai Yamaguchi General Hospital), T. Koga (Steel Memorial Yawata
Hospital), K. Fujiu (The University of Tokyo Hospital), M. Kuwabara (Toranomon
Hospital), Y. Ohya (University of the Ryukyus Hospital), Y. Yumoto (Fuji Hospital), N.
Kuji (Good Heart Clinic), M. Ikemura (Ikemura Medical Clinic), K. Kario (Jichi
Medical University Hospital), K. Chatani (Kawasaki Municipal Tama Hospital), K.
Sato (Kumamoto City Hospital), H. Miyagi (Miyagi Clinic), M. Murakami (Murakami
Clinic), K. Saito (Nishiarai Heart Center Hospital), M. Hoshiga (Osaka Medical College
Hospital), S. Sato (Saiseikai Imabari Hospital), N. Kubo (Saitama Medical Center), Y.
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H. Sakamoto (Shizuoka General Hospital), S. Murasaki (Tama-Hokubu Medical



Center), H. Uehara (Urasoe General Hospital), T. Akasaka (Wakayama Medical
University Hospital), Y. Ooba (Chihaya Hospital), S. Nakahara (Dokkyo Medical
University Saitama Medical Center), Y. Hanaoka (Hanaoka Cardiovascular Clinic), T.
Nishimiya (Japanese Red Cross Asahikawa Hospital), R. Tsunoda (Japanese Red Cross
Kumamoto Hospital), Y. Onuma (JR Sapporo Hospital), S. Higuchi (Kamiamakusa
General Hospital), A. Tani (Kano General Hospital), A. Wada (Kusatsu General
Hospital), M. Kato (Mie Heart Center), H. Obata (National Hospital Organization
Obihiro National Hospital), Y. Higuchi (Osaka Police Hospital), T. Endo (Saiseikai
Yokohamashi Nanbu Hospital), R. Katou (Saitama Medical University International
Medical Center), T. Matsunaga (Seiwakai Suizenji-Tohya Hospital), T. Matsuoka (Uji
Tokushukai Medical Center), H. Noguchi (Fukuoka Wajiro Hospital), M. Usui
(Hamanomachi Hospital), T. Hayashi (Hayashi Medical Clinic), Y. Otsuji (Hospital of
the University of Occupational and Environmental Health), T. Osaki (Iwate Prefectual
Kuji Hospital), H. Zaizen (JA Oita Koseiren Tsurumil Hospital), H. Yoshihara (JA
Toride Medical Center), K. Kadota (Kurashiki Central Hospital), T. Hirose (Minamata
City Hospital & Medical Center), T. Miyazawa (Miyazawa Heart Clinic), A. Mori
(National Hospital Organization Iwakuni Clinical Center), M. Takano (Nippon Medical
School Chiba Hokusoh Hospital), W. Shimizu (Nippon Medical School Hospital), M.
Wake (Okinawa Prefectural Chubu Hospital), S. Oriso (Oriso Internal Medicine &
Cardiology Clinic), M. Yoshiyama (Osaka City University Hospital), S. Kakinoki
(Otaru Kyokai Hospital), T. Nishioka (Saitama Medical Center), T. Ozaki (Sapporo
Orthopaedics and Cardiovascular Hospital), K. Nomoto (Tokyo Rinkai Hospital), K.
Seki (Yamaguchi Rosai Hospital), K. Kawai (Chikamori Hospital), Y. Ozaki (Fujita
Health University Hospital), S. Miura (Fukuoka University Hospital), M. Kawasaki
(Gifu University Hospital), R. Funada (Gunma University Hospital), K. Dote
(Hiroshima City Asa Citizens Hospital), T. Nagano (Iwasa Hospital Iwasa Maternity),
S. Okamoto (lwasaki Hospital), T. Kubo (Matsuyama Red Cross Hospital), .
Murozono (Oita Red Cross Hospital), T. Owada (Fukushima Red Cross Hospital), T.
Doke (Kohka Public Hospital), T. Matsumura (Kumamoto Rosai Hospital), M. Horiuchi
(Medical Association Sugimura Hospital), A. Takaishi (Mitoyo General Hospital), M.
Yamamoto (National Center for Global Health and Medicine), H. Nakashima (National
Hospital Organization Kagoshima Medical Center), M. Munemasa (National Hospital
Organization Okayama Medical Center), Y. Sakata (Osaka University Hospital), N.



Inoue (Sendai Kousei Hospital), T. Ota (Takanohara Central Hospital), Y. Hamano
(Tawaramachi Hamano Hospital), N. Abe (Tokyo Medical University Ibaraki Medical
Center), T. Tsubokura (Tsubokura Cardiovascular Clinic), M. Goto (Watanabe
Hospital), 1. Kubota (Yamagata University Hospital), M. Yano (Yamaguchi University
Hospital), K. Umetani (Yamanashi Prefectural Central Hospital), A. Matsumura (Awa
Regional Medical Center), T. Date (Date Naika Clinic), H. Morimoto (Fukagawa
Municipal Hospital), T. Noda (Gifu Prefectural General Medical Center), S. Goto (Goto
Clinic), K. Hibi (Gumyoji Eye Heart Clinic), A. Nakano (Hikone Municipal Hospital),
S. Hiramitsu (Hiramitsu Heart Clinic), Y. Kihara (Hiroshima University Hospital), M.
Sugi (Imaki City Medical Center), N. Shiba (International University of Health and
Welfare Hospital), D. 1zumi (Japanese Red Cross Ise Hospital), T. Sato (Japanese Red
Cross Okayama Hospital), S. Tayama (JCHO Kumamoto General Hospital), T. Matsui
(JCHO Shiga Hospital), A. Suzuki (JCHO Tokyo Yamate Medical Center), K. Ajiki (JR
Tokyo General Hospital), M. Oishi (Kagoshima University Hospital), M. Kiryu
(Kanagawa Cardiovascular Medicine), T. Ko (Kashima Heart Clinic), H. Ando (Keiai
Hospital), S. Miyazaki (Kindai University Hospital), T. Kinugawa (Kinugawa
Cardiology Clinic), H. Otake (Kobe University Hospital), H. Kitaoka (Kochi Medical
School Hospital), Y. Hirata (Kumamoto Regional Medical Center), S. Honda (Minami
Municipal National Insurance Hospital), M. Manita (Naha City Hospital), Y. Ishii
(Ogikubo Hospital), H. Oka (Oka Clinic), Y. Nanba (Okayama Rosai Hospital), M.
Nishino (Osaka Rosai Hospital), T. Sakamoto (Saiseikai Kumamoto Hospital), T. Saito
(Saito Clinic), H. Sakai (Sakai Clinic), M. Ichikawa (Sekishindo Hospital), S. Namiuchi
(Sendai Open Hospital), K. Inoue (South Miyagi Medical Center), N. Komiyama (St.
Luke's International Hospital), Y. Akashi (St. Marianna University School of Medicine
Hospital), Y. Nakamura (Takeda General Hospital), T. Komaru (Tohoku Medical and
Pharmaceutical University Hospital), T. Hosokawa (Tokyo Heart Center), T. Chikamori
(Tokyo Medical University Hospital), H. Tanaka (Tokyo Metropolitan Tama Medical
Center), O. Arasaki (Tomishiro Central Hospital), K. Aonuma (University of Tsukuba
Hospital), Y. Wakasa (Wakasa Medical Clinic), T. Yoshizawa (Yamato Municipal
Hospital), T. Sugano (Yokohama City University Hospital), N. Yokota (Yokota Naika),
A. Kakutani (Yoshinoawa Medical Center), T. Suzuki (Aizawa Hospital), Y. Abe
(Akeno Clinic), T. Kataoka (Bell-land General Hospital), H. Okayama (Ehime
Prefectural Central Hospital), H. Yokoi (Fukuoka Sanno Hospital), K. Chin (Hakuai



Clinic), K. Hasegawa (Hasegawa Outpatients Clinic for Cardiovascular Disease), H.
Tomita (Hirosaki University Hospital), H. Honzyo (Honzyo Medical Hospital), H.
Kawai (Hyogo Brain And Heart Center At Himeji), K. Yamamoto (lida Municipal
Hospital), Y. Morino (Iwate Medical University Hospital), S. Tsujiyama (JA Hiroshima
General Hospital), S. Hamasaki (Kagoshima City Hospital), Y. Niijima (Kan-etsu Chu-
oh Hospital), T. Aoyama (Kizawa Memorial Hospital), Y. Mizuno (Kumamoto Kinoh
Hospital), A. Maki (Maki Clinic), K. Tanabe (Mitsui Memorial Hospital), T. Murohara
(Nagoya University Hospital), T. Nakamura (Nakamura Clinic), S. Naomi (Naomi
Medicinal Clinic), M. Arikawa (National Hospital Organization Oita Medical Center),
T. Kato (National Hospital Organization Tochigi Medical Center), N. Matsumoto
(Nihon University Hospital), T. Minamino (Niigata University Medical & Dental
Hospital), H. Sairenji (Nishiyama Ichou Jyunkanki Geka Clinic), N. Miyamoto (NTT-
East Sapporo Hospital), H. I1to (Okayama University Hospital), Y. Matsuura
(Sakaemachi Clinic), S. Hata (Sasebo City General Hospital), Y. Nakatsu (Shioda
Memorial Hospital), T. Onodera (Shizuoka City Shizuoka Hospital), M. Yoshimura
(The Jikei University Hospital), H. Amano (Toho University Omori Medical Center), E.
Tokutake (Tokutake Clinic), M. Kasao (Tokyo Metropolitan Police Hospital), M.
Moriguchi (Toshiba Rinkan Hospital), K. Yamamoto (Tottori University Hospital), M.
Tsuji (Tsuji Internal Medicine and Cardiology and Dental Clinic), H. Yamamoto
(Yamamoto Clinic), Y. Yanbe (Yokohama General Hospital), T. Iwasawa (Yokohama
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