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Background: TIAregistry.org is an international cohort of patients with transient
ischemic attack (TIA) or minor stroke within 7 days before enrollment in the regis-
try. Main analyses of 1-year follow-up data have been reported.5 We conducted
subanalysis on the baseline and 1-year follow-up data of Japanese patients.
Methods: The patients were classified into 2 groups based on Japanese ethnicity,
Japanese (345) and non-Japanese (3238), and their baseline data and 1-year event
rates were compared. We also determined risk factors and predictors of 1-year
stroke. Results: Current smoking, regular alcohol drinking, intracranial arterial ste-
nosis, and small vessel occlusion; and hypertension, dyslipidemia, coronary artery
disease, and extracranial arterial stenosis were more and less common among
Japanese patients, respectively. Stroke risk was higher and TIA risk was lower at
1-year follow-up among Japanese patients. The baseline risk factors for recurrent
stroke were diabetes, alcohol drinking, and large artery atherosclerosis. Indepen-
dent predictors of 1-year stroke risk were prior congestive heart failure and alcohol
consumption. Conclusions: The two populations of patients featured differences in
risk factors, stroke subtypes, and outcome events. Predictors of recurrent stroke
among Japanese patients included congestive heart failure and regular alcohol
drinking. Strategies to attenuate residual risk of stroke aside from adherence to cur-
rent guidelines should take our Japanese-patient specific findings into account.
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Introduction

Though transient ischemic attack (TIA) is a well-known
prodromal syndrome of ischemic stroke, it is easily disre-
garded by patients and their families because its symp-
toms dissipate without treatment. Even by general
physicians, TIA is considered to be a minor stroke and is
consequently nonprioritized.1,2 However, the risk of more
severe stroke during the period immediately following
the incidence TIA is very high.3 TIA should therefore be
recognized as a medical emergency requiring immediate
evaluation and treatment.4 The duration of TIA with acute
ischemic lesions features a continuous distribution lacking
a specific cut-off point.1 TIA is thus undifferentiable from
ischemic stroke by the duration of the symptoms. There-
fore, TIA in acute setting and acute ischemic stroke (AIS)
are on the same spectrum of acute ischemic syndrome in
the central nervous system.
TIAregistry.org was an international multicenter-coop-

erative, investigator-driven, observational study. We pro-
posed the adoption of a new concept termed acute
cerebrovascular syndrome (ACVS), which includes TIA in
acute setting and AIS;1,2 grouping the two conditions
together promotes the recognition of TIA in acute setting
as a medical emergency equivalent to AIS. We have previ-
ously published the main results of 1-year follow-up data
analyses of TIAregsitry.org:5 urgent intervention by
stroke specialists in dedicated units by the recognition of
TIA as an ACVS contributed to substantially reduce the
risk of subsequent stroke and other cardiovascular events
during recent 10 years. However, our results also indi-
cated the need to further explore how the residual risk of
stroke might be reduced aside from stricter adherence to
the current optimal treatment guidelines.
We subsequently performed an Asian subanalysis of

TIAregistry.org because we suspected that the relevance
of the following risk factors for stroke might differ accord-
ing to race or ethnicity: stroke subtypes, genetic back-
ground, diet, lifestyle, socioeconomic status, and stroke
care system.6 Results of this subanalysis demonstrated
that substantial racial or regional differences exist among
various clinical and investigational parameters, as well as
their impacts on the risk of stroke. We further speculated
that these differences might also exist between Japanese
and non-Japanese Asian patients. We therefore conducted
a Japanese subanalysis of TIAregsitry.org. Specifically, we
compared the baseline and 1-year follow-up data of Japa-
nese and non-Japanese patients with TIA or minor stroke
within 7 days before enrollment in the registry in the con-
text of contemporary care systems. Additionally, we com-
pared Japanese with non-Japanese Asian patients to
identify characteristics specific to Japanese patients. Such
Japan-specific data would help to inform stroke preven-
tion strategies tailored to Japanese TIA patients as well
as plans for the appropriate allocation of resources for
their care.
Materials and Methods

Study Design

The design and primary results of the TIAregistry.org
have been reported elsewhere.5 Briefly, the TIAregistry.
org was an investigator-driven, international, multicen-
ter-cooperative, web-based, prospective, observational
registry. The protocol was approved by local institutional
review boards. The selected facilities were based in
21 countries; each featured a dedicated TIA/stroke
patient-care system staffed by stroke specialists and
received an annual volume of at least 100 patients during
the previous 3 years prior to the study. The acute care set-
ting included emergency departments, stroke units, day
clinics, and outpatient clinics.

Subjects

Eligible patients had focal brain ischemia with a resolu-
tion of symptoms within 24 hours of onset or a minor
ischemic stroke with a modified Rankin scale (mRS) of 0
or 1 when first evaluated by a stroke specialist. A total of
4789 patients with TIA or minor stroke within 7 days of
onset were enrolled between June 2009 and December
2011. All study patients provided informed consent.
Patients were classified based on Japanese descent and
are referred to throughout the manuscript as the follow-
ing: Japanese and non-Japanese.

Data Collection

Stroke specialists prospectively collected patient data
with a standardized web-based case report form at the
time of evaluation of the qualifying event (baseline), and
at 1, 3, and 12 months following baseline; though the orig-
inal dataset features additional evaluations every 12
months thereafter for 5 years, the present study analyzed
data up to the 12-month evaluation. The baseline data
included clinical symptoms, medical history, living and
socioeconomic data, physical examination, lab tests
including standard blood chemistry, brain and artery
imaging, cardiac workup, and clinical management (med-
ical treatment and revascularization procedure). An etio-
logic subtype of ischemic stroke was assigned according
to the Trial of Org 10172 in Acute Stroke Treatment
(TOAST) classification.7

Outcome

The primary outcome was defined as a composite of
cardiovascular death, nonfatal stroke (ischemic or hemor-
rhagic), and nonfatal acute coronary syndrome (with or
without ST elevation). The secondary outcomes included
individual components of the primary outcome, TIA
occurrence, all-cause mortality, and bleeding. Our defini-
tion of bleeding was informed by the Global Use of Strate-
gies to Open Occluded Arteries (GUSTO).8



2234 S. UCHIYAMA ET AL.
Statistical Analysis

Quantitative variables were expressed as means § stan-
dard deviation in the case of normal distributions; other-
wise, we used medians and interquartile ranges.
Qualitative variables were expressed as counts (percent-
age). Normality of distributions was assessed graphically
and by using the Shapiro-Wilk test. All comparisons
between the 2 groups were adjusted for age, sex, and
mRS. We used analysis of covariance for qualitative varia-
bles and logistic regression models for binary variables.
For variables with skewed distributions, we performed
linear regression analyses with log-transformed values.
Cumulative event curves were constructed using the

Kaplan-Meier method. We compared the 1-year event
rates (primary and secondary endpoint) between the 2
groups using Cox proportional hazard models adjusted
for age, sex, and mRS. Adjusted event rates were calcu-
lated using the corrected group-prognosis method, while
adjustments for age were performed using the quartile
values. The proportional hazard assumptions were
checked using the log�log survival plots and by introduc-
ing a time-dependent variable into the models.
We also evaluated the impact of major investigational

findings on the risk of stroke for patients with and with-
out an ABCD2 score � 4. Further, in an age-sex- and mRS-
adjusted analysis, we identified the predictors of 1-year
stroke in the Cox proportional hazard regression models.
Variables that were associated with a P value of less than
.20 with stroke were included in a backward-selection
Cox regression analysis using a removal criterium of 0.10.
Age, sex, and mRS were forced into the model. Candidate
variables were hypertension, diabetes, dyslipidemia, cur-
rent smokers, former smokers, regular alcohol consump-
tion, regular physical activity, cerebrovascular disease,
cardiovascular disease, peripheral artery disease, conges-
tive heart failure (CHF), atrial fibrillation/flutter, socio-
economic factors (living alone, living in rural area,
unemployment, educational level), BMI, stroke subtype
according to the TOAST classification, ABCD2 score (0-3,
4-5, 6-7), and major investigative findings. The
Table 1. Risk-factor profiles for Japa

Risk factor Japanese

Age, mean (SD), years 68 (13)

Male 245 (71.0%)

Hypertension 224 (64.9%)

Diabetes 73 (21.2%)

Dyslipidemia 177 (51.3%)

Current smoker 93 (27.0%)

Regular alcohol drinker 133 (38.5%)

Regular physical activity 88 (25.7%)

Coronary artery disease 30 (8.7%)

Peripheral artery disease 9 (2.6%)

Atrial fibrillation or flutter 99 (11.3%)

Congestive heart failure 8 (2.3%)
assumptions of proportional hazards were checked by
introducing time-dependent variables into the model. The
C-statistics of the final model were calculated.
Finally, due to the missing ABCD2 scores, acute infarct

lesions, and TOAST classification as described in the main
paper, we performed a sensitivity analysis using a multi-
ple imputation to handle missing data (m = 5 imputation).
Statistical testing was performed at the two-tailed a level
of 0.05. Data were analyzed using the SAS software pack-
age, release 9.3 (SAS Institute, Cary, NC).
The results of comparisons between Japanese and non-

Japanese Asian patients are shown can be found in the
supplemental materials.
Results

Baseline Data

Of the 4789 patients enrolled in the TIAregistry.org,
4583 patients were included in the analysis; 173 did not
meet inclusion criteria, while 33 lacked follow-up data.
Missing data was due in almost all cases to the emergence
of another cause for their TIA-like event. Of the remaining
4583 patients, 345 (7.5%) patients were Japanese (mean
age, 66 § 13 years; 60% men). Ethnically non-Japanese
patients identified as European native (n = 3317), Eastern
Asian (n = 725), Middle or Proximal Eastern and Maghreb
(n = 69), American Hispanic or Latino (n = 63), Black or
African American (n = 38), and other (n = 26). Non-Japa-
nese Asian patients were from China (n = 518), Korea
(n = 99), Taiwan (n = 66), Thailand (n = 37), and Malaysia
(n = 5).
Table 1 presents the baseline characteristics of the 2

groups of patients. The following characteristics were sig-
nificantly different between the two groups: the Japanese
patient population was older and featured more men, cur-
rent smokers, and regular drinkers of alcohol; hyperten-
sion, dyslipidemia, and coronary artery disease were
more common among non-Japanese patients. Compari-
sons in baseline characteristics between Japanese patients
and non-Japanese Asian patients are shown in
nese and non-Japanese patients

Non-Japanese P value

66 (11) .002

2510 (59.3%) <.001

2950 (69.9%) <.001

806 (19.1%) .94

3017 (71.4%) <.001

891 (21.4%) .02

780 (18.8%) <.001

891 (22.1%) .17

535 (12.7%) .005

120 (2.9%) .40

349(8.3%) .19

116 (2.7%) .37
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Supplemental Table 1. The age was older, male was more
common, dyslipidemia was less common, and regular
alcohol consumption, history of stroke or TIA, peripheral
artery disease, and atrial fibrillation or flutter were more
common among Japanese patients as compared to non-
Japanese Asian patients.
Regarding baseline brain imaging, computed tomogra-

phy (CT) was more frequently performed among non-Jap-
anese patients. Diffusion-weighted magnetic resonance
imaging (DW-MRI) was performed among the majority of
Japanese patients; this was not the case for non-Japanese
patients (Table 2). The prevalence of acute infarct was
higher among Japanese patients than their non-Japanese
counterparts. Intracranial vascular imaging was also
more frequently performed among Japanese patients, and
intracranial arterial stenosis was more common among
Japanese patients. Conversely, Japanese patients featured
a lower prevalence of extracranial stenosis � 50%, despite
extracranial arterial imaging having been performed to a
similar extent across both patient groups.
In comparison with non-Japanese Asian patients, brain

MRI and vascular imaging were more frequently per-
formed among Japanese patients (Supplemental Table 2).
The prevalence of acute infarct was higher among Japa-
nese patients than non-Japanese Asian patients. Both
intracranial and extracranial arterial stenoses were less
common among Japanese patients.
The proportion of mRS 1 was higher among Japanese

patients than non-Japanese patients (Table 2). The propor-
tion of mRS 1 was also higher among Japanese patients
than non-Japanese Asian patients (Supplemental Table 2).
Higher ABCD2 scores (�6) were more common among
Japanese patients. They were also more common among
Table 2. Baseline characteristics of Ja

Japanese

Brain CT 201 (58.3%)

Brain MRI (DWI) 343 (99.4%)

Acute infarct on CT or MRI 255 (73.9%)

Intracranial vascular imaging 342 (99.1%)

Intracranial arterial stenosis �50% 67 (19.6%)

Extracranial vascular imaging 318 (92.2%)

Extracranial arterial stenosis �50% 37 (11.6%)

Modified Rankin scale score

0 141 (41.5%)

1 199 (58.5%)

ABCD2 score

0-3 63 (20.1%)

4-5 161 (51.3%)

6-7 95 (28.6%)

Type of triage

Stroke unit 205 (59.4%)

Emergency department 105 (30.4%)

Day clinic 3 (0.9%)

Outpatient clinic 32 (9.3%)

CT, computerized tomography; DWI, diffusion-weighted image; MRI,
them when compared with non-Japanese Asian patients
(28.7% versus 19.8%). As for the type of triage, the propor-
tion of patients examined in a stroke unit or emergency
department was higher among Japanese patients, while
the proportion of patients examined in a day clinic (TIA
clinic) was lower among Japanese patients than among
non-Japanese patients. Type of triage could not be com-
pared between Japanese patients and non-Japanese Asian
patients because of many missing data among non-Japa-
nese Asian patients.
There were also significant differences between the 2

patient populations in the classification of stroke subtype
according to the TOAST assigned at baseline: Japanese
patients featured a higher prevalence of small vessel
occulsion (SVO) and a lower prevalence of undetermined
etiology than did non-Japanese patients (Fig 1). In Japa-
nese patients compared with non-Japanese Asian patients,
prevalence of atherothrombotic stroke was lower (24.9%
versus 41.6%), cardioembolism was higher (16.2% versus
5.2%), and SVO was comparable (38.3% versus 30.8%)
(Supplemental Fig 1).
One-Year Follow-Up Data

At 1-year follow-up, 274 major cardiovascular events
occurred, indicating an event rate of 6.2% (95% CI, 5.5%-
7.0%). Kaplan-Meier estimates were 5.9% for non-Japa-
nese patients and 9.0% for Japanese patients (log-rank,
P = .02). The event rate adjusted for age, sex, and mRS
was 7.7% and 6.0% among Japanese and non-Japanese
patients, respectively (Table 3); this difference was nonsig-
nificant. However, the rate of nonfatal stroke was higher
and the rate of TIA was lower in Japanese patients than in
panese and non-Japanese patients

Non-Japanese P value

3601 (80.5%) <.001

2336 (55.1%) <.001

1215 (29.8%) <.001

3317 (81.7%) <.001

424 (12.9%) .01

3710 (91.1%) .76

581 (15.8%) .003

<.001

2981 (72.1%)

1154 (27.9%)

.02

1231 (34.4%)

1690 (47.3%)

655 (18.3%)

<.001

1758 (41.5%)

1451 (17.6%)

744 (17.6%)

285 (6.7%)

magnetic resonance imaging.



Figure 1. Trial of Org 10172 in acute stroke treatment (TOAST) classification at baseline of Japanese and non-Japanese patients. Proportions of TOAST sub-
types of ischemic stroke were significantly different between Japanese and non-Japanese patients with TIA or minor stroke. Small vessel occlusion was more com-
mon among Japanese patients, while undetermined etiology was more common in non-Japanese patients.
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non-Japanese patients (Table 3). The rate of nonfatal
stroke was also higher in Japanese than in non-Japanese
Asian patients (Supplemental Table 2).
As shown in Figure 2, the 2-day risk of stroke was simi-

lar between the 2 patient populations. However, the 7-
day, 30-day, 90-day, and 12-month risks of stroke were
higher among Japanese patients. Data regarding risk of
stroke at 7-, 30-, and 90-days were not available among
non-Japanese Asian patients.
The age, sex, and mRS adjusted hazard ratio of 1-year

stroke among Japanese and non-Japanese patients accord-
ing to baseline characteristics are presented in Table 4.
Significant risk factors for Japanese patients were diabetes
Table 3. Event rates of primary and secondary outco

Outcome Japanese

Primary outcome

Major cardiovascular events 31 (7.7%)

Cardiovascular death 0 (0.0%)

Nonfatal stroke 30 (7.5%)

Nonfatal acute coronary syndrome 1 (0.3%)

Secondary outcome

All-cause mortality 2 (0.5%)

Stroke or TIA 39 (11.1%)

Stroke 30 (7.4%)

TIA 10 (3.2%)

Intracerebral hemorrhage 3 (0.8%)

Acute coronary syndrome 1 (0.2%)

Myocardial infarction 1 (0.2%)

Bleeding 9 (2.7%)

Moderately severe bleeding 2 (0.5%)

Major bleeding 3 (0.9%)

TIA, transient ischemic attack.

Event rate and P value were adjusted for age, sex, and modified Rankin

Some comparisons were not calculable because of low event rates.

*Adjusted for age, sex, and modified Rankin Scale score.
and regular alcohol consumption; those in the non-Japa-
nese population included age, sex (men), history of smok-
ing, and a history of stroke or TIA. There were no
significant risk factors at baseline for 1-year stroke among
non-Japanese Asian patients (Supplemental Table 3). Risk
of 1-year stroke according to the TOAST classification for
both Japanese and non-Japanese patients was significantly
higher in patients with large artery atherosclerosis (LAA)
than patients with other subtypes (Table 5). On the other
hand, risk of recurrent stroke was higher in non-Japanese
Asian patients with cardioembolism (Supplemental Table 5).
The multivariate analysis revealed the independent pre-
dictors of stroke in the population of Japanese patients to
mes among Japanese and non-Japanese patients

Non-Japanese P value*

243 (6.0%) .18

25 (0.6%) -

180 (4.4%) .008

38 (1.0%) -

78 (1.9%) -

494 (12.1%) .62

194 (4.8%) .03

316 (7.7%) .006

13 (0.3%) -

45 (1.1%) -

15 (0.4%) -

78 (2.0%) .38

14 (0.4%) -

15 (0.4%) -

scale score.



Figure 2. Short- to long-term stroke rate among Japanese and non-Japanese patients with TIA or minor stroke. The 2-day risk of stroke was similar between
Japanese and non-Japanese patients, while the 7-day, 30-day, 90-day, and 12-month risks of stroke were higher among Japanese patients.

Table 4. Risk of 1-year stroke by baseline characteristics among Japanese and non-Japanese patients

Baseline characteristic Japanese Non-Japanese

HR (95% CI)* P value HR (95% CI)* P value

Age, year 10.1 (0.98-1.05) .44 1.02 (1.01-1.03) .002

Men 1.44 (0.62-3.38) .43 1.44 (1.06-1.94) .018

Hypertension 1.72 (0.79-3.75) .17 1.05 (0.77-1.43) .76

Diabetes 2.28 (1.06-4.90) .03 1.31 (0.93-1.84) .12

Dyslipidemia 1.23 (0.54-2.80) .62 1.06 (0.78-1.44) .72

Former smoker 0.88 (0.38-2.02) .76 0.68 (0.47-0.98) .04

Current smoker 1.31 (0.55-3.09) .54 1.31 (0.91-1.88) .15

Regular alcohol consumption 2.58 (1.15-5.78) .02 1.12 (0.79-1.61) .52

Regular physical activity 0.74 (0.30-1.84) .54 0.98 (0.69-1.40) .91

Stroke or TIA 1.47 (0.69-3.16) .32 1.51 (1.09-2.11) .014

Coronary artery disease 2.13 (0.79-5.79) .13 0.90 (0.59-1.38) .64

Peripheral artery disease 1.39 (0.19-10.27) .75 0.80 (0.33-1.95) .62

Atrial fibrillation or flutter 0.82 (0.25-2.74) .75 1.29 (0.82-2.03) .26

Congestive heart failure 3.17 (0.75-13.30) .11 0.86 (0.35-2.09) .73

CI; confidence interval; HR; hazard ratio; TIA, transient ischemic attack.

*Adjusted for age, sex, and modified Rankin scale score.

Table 5. Risk of 1-year stroke by TOAST classification among Japanese and non-Japanese patients

TOAST classification Recurrent stroke among Japanese Recurrent stroke among non-Japanese

N (%) N (%)

HR (95%) CI* HR (95% CI)*

Large artery disease 12 (48.0%) 65 (40.4%)

8.35 (1.1-63.43) 2.31 (1.56-2.25)

Small vessel occlusion 4 (16.0%) 23 (14.3%)

2.89 (0.36-23.33) 1.31 (0.83-2.05)

Cardioembolism 2 (8.0%) 28 (17.4%)

1.56 (0.14-17.36) 1.59 (0.99-2.56)

Other determined cause 4 (24.0%) 12 (3.7%)

7.66 (0.98-69-13) 1.31 (0.61-2.79)

Undetermined etiology 1 (4.0%) 12 (3.7%)

1.00 (reference) 1.00 (reference)

CI, confidence interval; HR, hazard ratio; TOAST, Trial of Org 10172 in Acute Stroke Treatment.

*Adjusted for age, sex, and modified Rankin scale score.

JAPANESE SUBANALYSIS OF TIAREGISTRY.ORG 2237



Table 6. Predictor of 1-year stroke among Japanese and non-Japanese patients

Predictor HR (95% CI)* P value

Japanese

Prior congestive heart failure 6.08 (1.28-28.81) .02

Current alcohol consumption 2.28 (1.02-5.17) .04

Diabetes 2.20 (0.92-4.35) .08

Non-Japanese

Previous stroke or TIA 1.65 (1.04-2.60) .03

ABCD2 score 6-7 2.09 (1.19-3.69) .01

Acute infarct 1.65 (1.08-2.52) .02

Intracranial arterial stenosis � 50% 1.68 (1.07-2.64) .02

Extracranial arterial stenosis � 50% 1.69 (1.10-2.61) .02

Atrial fibrillation 1.68 (0.94-2.99) .08

CI, confidence interval; HR, hazard ratio; TIA, transient ischemic attack.

*Cox proportional hazard regression model.
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be prior CHF and regular alcohol consumption; those for
non-Japanese patients included previous stroke or TIA,
an ABCD2 score of 6-7, acute infarct, and intracranial and
extracranial arterial stenosis (Table 6). Predictors of
stroke in non-Japanese Asian patients were living in a
rural area (HR 4.96, 95% CI 1.07-22.94, P = .04) and
ABCD2 score 6-7 (HR 4.81, 95% CI 1.00-23.14, P = .05).

Discussion

Baseline Data

Differences in the risk factor profiles of Japanese and
non-Japanese patients in this study were similar to those
between Japanese and Western patients reported in the
REACH registry,9 which may affect the risk of stroke or
other cardiovascular events as well as the proportion of
stroke subtypes. There were also some differences between
Japanese and non-Japanese Asian patients. Many of these
differences appear to be related to differences in the levels
of risk factor management and medical resources.
The present study found that the prevalence of acute

infarct was higher among Japanese patients than non-Jap-
anese patients. This finding may have been influenced by
brain imaging. DW-MRI, which features a much higher
sensitivity to acute ischemic lesions than does CT, was
performed in 99.4% of Japanese patients but only in 55.1%
of non-Japanese patients; the higher rates of DW-MRI per-
formance for patients with AIS and acute TIA promotes
early diagnosis in Japan. The observation of more preva-
lent AIS and higher ABCD2 scores, conditions associated
with acute infarct, among Japanese TIA patients relative
to their non-Japanese counterparts may provide an alter-
native explanation. It is well recognized that intracranial
arterial stenosis is more common and extracranial arterial
stenosis is less common in Asian populations than in
Western populations. The results of this study were there-
fore consistent with the previously reported distribution
of arterial stenosis.10,11 In comparison with non-Japanese
Asian patients, brain MRI and vascular imaging were also
more frequently performed among Japanese patients.
This difference may explain at least in part by the higher
prevalence of acute infarct as well as higher ABCD2 scores
among Japanese patients compared to non-Japanese
Asian patients. It is interesting that both intracranial and
extracranial arterial stenoses were less common among
Japanese patients. Whether these differences between Jap-
anese and non-Japanese Asian patients can be explained
by the differences in the management of risk factors has
yet to be elucidated.
The most remarkable difference between the 2 groups

was the higher proportion of Japanese patients with a
Rankin score of 1. ABCD2 scores � 6 were more common
among Japanese patients as well. A Rankin score of 1 and
ABCD2 scores � 6 were more common in Japanese also
when compared to non-Japanese Asian patients. These
findings suggest that unlike patients with AIS, those with
TIA, particularly patients with lower ABCD2 scores, were
overlooked and thus could not access stroke specialists in
Japan. The low proportion of TIA clinics that receive
patients regardless of the day or time in the triage of Japa-
nese patients may contribute to this trend.12 Another
explanation would be that more patients with TIA mimic
were misdiagnosed with true TIA among non-Japanese
patients as well as non-Japanese Asian patients as com-
pared to Japanese patients. It has been reported that
ABCD2 score is also useful for the differential diagnosis
from TIA mimics, and higher ABCD2 score is associated
with higher probability of true TIA.13 According to a
meta-analysis of 29 studies involving 13,766 TIA patients,
the ABCD2 score does not reliably discriminate those at
low and high risk of early recurrent stroke, identify
patients in need of urgent intervention, or streamline
clinic workload.14 The study further recommended that
stroke prevention services require adequate capacity for
the prompt, specialized clinical assessment of all sus-
pected TIA patients for correct patient management.
There were also differences in the classification of stroke

subtype according to the TOAST at baseline between
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Japanese and non-Japanese patients. The former featured
a higher prevalence of SVO and a lower prevalence of
undetermined etiology when compared with non-Japa-
nese patients. Previous studies reported that the propor-
tion of lacunar stroke among cases of ischemic stroke is
higher among Japanese patients than Western
patients.15,16 The prevalence of atherothrombotic stroke
has increased in recent years, although the results of this
study suggest that the proportion of lacunar stroke is still
high among Japanese patients relative to non-Japanese
patients. The lower prevalence of undetermined etiology
among Japanese patients may be due to the results of
extensive investigations into the causes of stroke; Japanese
stroke centers employ sensitive brain and vascular imag-
ing as well as transesophageal echocardiography as rou-
tine clinical practice. In Japanese patients compared to
non-Japanese Asian patients, prevalence of atherothrom-
botic stroke was lower, cardioembolism was higher, and
SVO was comparable. Lower prevalence of atherothrom-
botic stroke can be explained by lower prevalence of not
only extracranial but also intracranial arterial stenosis in
Japanese compared to non-Japanese Asian patients.
Higher prevalence of cardioembolism can be explained by
higher prevalence of atrial fibrillation probably due to
more extensive investigation of covert atrial fibrillation in
Japanese patients compared with non-Japanese Asian
patients.
One-Year Follow-Up Data

There were no significant differences in primary out-
comes after adjustments for age, sex, and mRS. The
adjusted event rate was 7.7% in Japanese patients and 6.0%
in non-Japanese patients; the difference was not statistically
significant. However, the rates of nonfatal-stroke were
higher and the rate of TIA was lower among Japanese
patients. This finding may be accounted for by the high
prevalence of acute infarct and elevated ABCD2 scores
among Japanese patients relative to non-Japanese patients.
Prevalence of acute infarct was higher in Japanese patients
than in non-Japanese and non-Japanese Asian patients. It is
generally accepted that risk of recurrent stroke is higher in
patients with ischemic stroke than in TIA patients.17 It is
well known that TIA is a prodromal syndrome most com-
mon among patients with LAA than those with other sub-
types of ischemic stroke.18 We also reported that a history
of TIA is more common among patients with LAA than
those with SVO or cardioembolism.19 A higher proportion
of patients with SVO was observed in the Japanese-patient
population than in the population of non-Japanese patients
at baseline. This finding may partially account for the
lower incidence of TIA among Japanese patients and may
also account for the similar incidence of TIA among non-
Japanese Asian patients.
The 2-day risk of stroke was similar between Japanese

and non-Japanese patients, while the 7-day, 30-day,
90-day, and 12-month risks of stroke were significantly
higher among the former than the latter. In the Asian sub-
analysis of TIAregistry.org, rate of recurrent stroke was
lower at 2 days and 6 days, but higher at 90 days and
12 months among Asian patients relative to non-Asian
patients. The reason why Japanese and other Asian
patients featured a lower risk of stroke immediately fol-
lowing TIA or minor stroke and a higher risk at later peri-
ods than did non-Asian patients remains to be elucidated.
The higher proportion of SVO and a lower proportion of
extracranial arterial stenosis among Japanese patients
may account for this trend; ACVS with severe carotid ste-
nosis may elevate the risk of stroke during the very early
period following TIA or minor stroke than those without
carotid stenosis.20 Another possibility may involve the
significantly lower rate of statin prescription at discharge
to Japanese patients than to non-Japanese patients (46.5%
versus 67.5%, P < .001). The rate of antiplatelet-drug pre-
scription to Japanese patients at discharge was also
slightly lower (82.5% versus 90.2%, P < .001). However,
the prescription rate of antihypertensive drugs was simi-
lar in both populations (63.5% versus 67.7%, P = .08). The
differences in prescription rates between Japanese and
non-Japanese patients continued at 12 months (statin,
49.0% versus 64.0%, P < .001; antiplatelet drugs, 74.1%
versus 77.0%, P = .027; and antihypertensive drugs, 71.7%
versus 68.6%, P = .90). Treatment with statin may contrib-
ute to reducing the later risk of stroke after TIA or minor
stroke.21

Significant baseline risk factors of recurrent stroke
among Japanese patients included diabetes and regular
alcohol consumption; these two risk factors were more
common in Japanese patients. On the other hand, hyper-
tension and dyslipidemia are less common among Japa-
nese patients. The differences in the prevalence of baseline
risk factors may be associated with the differences in their
impact on the risk of subsequent stroke. The aforemen-
tioned results suggest that stricter control of diabetes and
regular alcohol consumption is required for secondary
prevention of stroke among Japanese ACVS patients.
Recent evidence of the J-DOIT 3 showed that multiple
aggressive interventions dramatically reduced the risk of
stroke in comparison with conventional treatments
administered to Japanese diabetes patients.22 In Western
populations, moderate alcohol drinking may reduce the
risk of ischemic stroke.23 However, this J-shaped associa-
tion is not obvious in Japanese populations.24,25 One pos-
sible explanation is that alcohol is more toxic to Japanese
patients. It is known that 41%-52% of the Japanese popu-
lation possesses the ALDH2*2 allele, including the 1%-8%
who are homozygous for ALDH2*2: a gene that dimin-
ishes the metabolism of acetaldehyde into acetate, leading
to an excessive build-up of acetaldehyde and an increase
in the response to alcohol.26,27 The reduced ability to
metabolize acetaldehyde is common not only in the Japa-
nese population but also in other East Asian
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populations27; hence, current; alcohol consumption was
an independent predictor for stroke in the Asian subanal-
ysis of TIAregistry.org as well.6 Japanese and other East
Asian genetic characteristics may therefore increase the
effect of alcohol on stroke. Unfortunately, the amount of
alcohol intake could not be analyzed because of the dearth
of this information in the data. Regular alcohol drinking
was not a risk factor for recurrent stroke, although regular
alcohol drinkers were less common in non-Japanese Asian
patients, which may account for this result.
Risk of 1-year stroke according to the TOAST classifica-

tion among Japanese patients was significantly higher in
patients with LAA than those with other subtypes. The
complete analysis of TIAregistry.org has already been
demonstrated that the risk of stroke and other vascular
events was higher in patients with LAA than those with
other subtypes.5 Therefore, strategies to reduce the resid-
ual risk of atherothrombotic stroke are warranted not
only in Western populations but also in Japanese popula-
tions. We have demonstrated that the risk of vascular
events remains elevated even after the completion of a
revascularization procedure with carotid endarterectomy
or stenting in patients registered in TIAregistry.org.28

Atherothrombosis is a polyvascular disease, and local
endovascular intervention does not reduce the risk of sys-
temic vascular events. Therefore, total management in
tandem with multiple interventions is required for the
prevention of stroke and other vascular events in patients
with LAA. Risk of recurrent stroke was higher in non-Jap-
anese Asian patients with cardioembolism, which sug-
gests inadequate use and control of anticoagulants in this
population.
The multivariate analysis revealed that independent

predictors of stroke among Japanese patients included
prior CHF and current alcohol consumption. CHF is a
common disease and major risk factor for ischemic
stroke.29,30 Data from previous cohort studies indicated
that the risk of ischemic stroke is 2-3 times higher among
patients with CHF than those without CHF.31,32 It is likely
that CHF-related strokes are primarily embolic, but con-
current subtypes of stroke must be taken into account.
The number of CHF patients is rising with the increase in
the elderly population. Higher mean age in Japanese
patients compared with non-Japanese patients and non-
Japanese Asian patients may contribute to the increased
risk of CHF-induced recurrent stroke.33 Stroke prevention
in patients with CHF will become a more urgent, global
issue worldwide along with increasing of elderly popula-
tion. Previous stroke or TIA, an ABCD2 score of 6-7, acute
infarct, and intracranial and extracranial arterial stenosis
were independent predictors for subsequent stroke in the
analysis of all the patients registered in the TIAregsitry.
org. Our subanalysis revealed that these factors were posi-
tive predictors for non-Japanese patients but not Japanese
patients. The small sample of Japanese patients relative to
that of non-Japanese patients and the consequent
diminished power of the present study may account for
the irrelevance of these predictors to Japanese patients;
the predictors are well-known risk factors for recurrent
stroke in TIA patients, regardless of ethnicity or
region.1,5,6 We need to collect data on a larger number of
Japanese patients with ACVS to identify these risk factors
in future studies.

Study Limitations

The present study is subject to limitations inherent to an
observational study. Even after extensive adjustment,
residual confounding cannot be ruled out. In addition,
because participating sites were not selected at random,
the cohort analyzed in this study could differ from those
of the general TIA/stroke population. This study was fur-
ther constrained by missing data; of the 4583 initially
included patients, 383 (8.4%) were lost to follow-up. The
relatively small sample of Japanese patients may have
caused type II errors in our statistical analysis, accounting
for our findings of the negative risk factors and predictors.
Additionally, considerable numbers of missing data made
it impossible to statistically compare certain factors
between Japanese and non-Japanese Asian patients.

Conclusions

The present investigation identified considerable differ-
ences in risk factors, stroke subtypes, and outcome events
between Japanese and non-Japanese patients. Significant
baseline risk factors of recurrent stroke were diabetes and
regular alcohol consumption in Japanese patients. Risk of
1-year stroke according to the TOAST classification
among Japanese patients was significantly higher in
patients with LAA than those with other subtypes. Predic-
tors of recurrent stroke among Japanese patients included
prior CHF and alcohol consumption. Strategies to attenu-
ate the residual risk of stroke independent of current opti-
mal treatment guidelines should take these Japanese-
patient specific findings into account.
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