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ASA group. The incidence of ischemic stroke was 6.9% for 
ER-DP plus ASA and 5.0% for ASA with a hazard ratio of 1.47 
(95% confidence interval 0.93–2.31) for the primary end 
point. The ASA treatment group was found to have a lower 
than expected yearly event rate, compared to other studies 
in Japanese stroke patients. Noninferiority of ER-DP plus
ASA versus ASA could not be shown. The risks of major 
bleeding events and intracranial hemorrhage were found to 
be similar between the treatment arms. There were 4 deaths 
(0.6%) in the ER-DP plus ASA group and 10 (1.6%) in the ASA 
group.  Conclusions:  The results of the study are inconclu-
sive. Noninferiority of ER-DP plus ASA versus ASA could not 
be established, a difference between treatments could not 
be shown for the primary end point. Possible reasons for this 
result include a small sample size, low event rates and
too short a treatment duration (ClinicalTrials. gov number, 
NCT00311402).  Copyright © 2011 S. Karger AG, Basel 

 Key Words 

 Aspirin  �  Clinical trials  �  Ischemic stroke  �  Antiplatelet 
therapy  �  Secondary prevention 

 Abstract 

  Background:  Despite improvements in treatment, stroke 
still carries a high death toll and disability in Asia. Extended-
release dipyridamole (ER-DP) plus acetylsalicylic acid (ASA) 
has consistently been shown to be superior over convention-
al platelet inhibition by ASA. ER-DP plus ASA is well estab-
lished in the secondary prevention of stroke in a lot of coun-
tries including the USA and Europe. DP has an established 
benefit in the treatment of heart disease in Japan; however, 
for the prevention of stroke, the fixed-dose combination of 
ER-DP plus ASA has only been investigated in a small num-
ber of patients in Japan.  Methods:  The aim of this double-
blind, randomized clinical trial was to investigate the efficacy 
and safety of ER-DP plus ASA versus 81 mg ASA over 1 year. 
The primary end point of this study was the event rate of re-
current ischemic stroke (fatal or nonfatal) using the Kaplan-
Meier method and Cox regression analysis.  Results:  Of the 
1,294 enrolled patients, the primary end point was analyzed 
in 652 patients in the ER-DP plus ASA group and 639 in the 
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 Introduction 

 Asian countries generally have a higher stroke mortal-
ity than Western countries  [1] . In Japan, stroke is a great-
er health problem than heart disease  [2] . Recently, the 
lifetime risk of stroke has been given as high as nearly 
20% for middle-aged and older adults, underlining the 
major public health burden in Japan  [3] . Data from the 
Japan Multicenter Stroke Investigators’ Collaboration 
study show that the death toll from cerebrovascular dis-
ease is higher than that of cardiovascular disease or even 
cancer after hospital discharge following ischemic stroke 
and transient ischemic attack (TIA)  [4] . The incidence of 
stroke can differ within the same country; for example, a 
survey in China demonstrated that the percentage of pa-
tients with ischemic stroke in urban areas was more than 
20% higher than that in rural areas  [5] , which is difficult 
to explain on the basis of genetic or ethnic variations, and 
makes conducting clinical trials challenging. Cerebro-
vascular disease is often seen as part of a common glob-
al atherothrombotic cardiovascular problem. However, 
large differences in the incidence of cerebrovascular dis-
ease in Western (USA and Europe) and Asian countries 
possibly suggest differences between the pathophysiology 
of these diseases in different parts of the world  [1] .

  In 2009, data from the Japan Standard Stroke Registry 
showed that the relative frequencies of ischemic and hem-
orrhagic strokes in Japan were 75.4 and 24.6%, respec-
tively  [6] . The percentage of hemorrhagic strokes in East 
Asia is higher than in the Western world  [1] , even though 
the age-adjusted stroke mortality was reduced by about 
63% in men and 43% in women between 1961 and 1986 
 [7] . Smoking and hypertension are more prevalent in Ja-
pan compared with other countries  [8] , which may lead 
to differences in the pathogenesis of vascular disease. 
Consequently, regulatory authorities have issued guid-
ance on ethnic factors, such as differences in concomitant 
therapies, medical practices and food consumption, when 
evaluating foreign clinical data  [9] .

  Dipyridamole (DP) was licensed in 1960 for clinical 
use in Japan for indications based on its coronary vasodi-
latory effect. DP in combination with warfarin received 
approval in 1982 for therapeutic use based on its antiplate-
let effects, with the extended-release (ER) formu lation re-
ceiving approval for these indications in 1994. ER-DP plus 
acetylsalicylic acid (ASA) has demonstrated a favorable 
efficacy and safety profile in all large, placebo-controlled, 
randomized stroke prevention trials, like the European 
Stroke Prevention Study 2 (ESPS-2) or the  European/Aus-
tralasian Stroke Prevention in Reversible Ischaemia Trial 

(ESPRIT), with bleeding rates similar or even lower com-
pared with other antiplatelet therapies  [10, 11] .

  Although international guidelines recommend a fixed-
dose combination of ER-DP and ASA for secondary stroke 
prevention, the combination of ER-DP plus ASA (free or 
fixed dose) had not yet been approved for this indication 
in Japan  [12–14] . Until now, there has been no formally 
conducted trial in Japan comparing ER-DP (200 mg twice 
daily) plus ASA (25 mg twice daily) with ASA 81 mg, one 
of the most commonly used dose in Japan.

  The aim of the Japanese Aggrenox (ER-DP plus ASA) 
Stroke Prevention versus Aspirin Programme (JASAP) 
study (for investigators, see the Appendix) was to demon-
strate the noninferiority of ER-DP plus ASA to ASA with 
regard to the event rate of recurrent ischemic stroke. Data 
from the ESPS-2 study were used to determine the clini-
cally acceptable limit  [10]  as data were not available for 
secondary stroke prevention with ASA or ER-DP plus 
ASA in Japanese patients.

  Methods 

 Study Design 
 This phase III, randomized, double-blind, parallel-group, ac-

tive, controlled comparative study was conducted in 157 centers 
in Japan and sponsored by Boehringer Ingelheim. Patients pro-
vided written informed consent prior to participating in the trial.

  The chosen noninferiority study design was the basis for the 
sample size calculation, which was approved by the Pharmaceu-
ticals and Medical Devices Agency in Japan.

  The study protocol was approved by the institutions’ review 
committee on human research from all study centers. The study 
was conducted in accordance with the Declaration of Helsinki, 
Good Clinical Practice guidelines and local laws and regulations. 

 Patient Numbers 
 The study was scheduled to have a 1-year treatment period 

and, according to the calculation based on the event rate after 1 
year with a significance level of 5% (two-sided) and a power of 
80% using the log-rank test. A total of 1,294 patients were ran-
domly assigned (ER-DP plus ASA: 655, ASA: 639).

  An interim review of the number of events and event rate was 
conducted under blinded conditions in week 26 (after 500 patients 
had been included). Following this interim analysis, the planned 
number of patients was increased from 1,000 to 1,250 in order to 
obtain at least 75 events.

  Patient Selection 
 Patients aged 50 years or older with an ischemic stroke (ex-

cluding cardiogenic cerebral embolism) who met the National In-
stitute of Neurological Disorders and Stroke ad hoc committee’s 
diagnostic criteria of cerebrovascular disease III  [15]  were eligible 
for inclusion in the study. The onset of the ischemic stroke, in-
cluding first and recurrent ischemic stroke, had to take place be-
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tween 1 week and 6 months before enrollment in the study. Neu-
rological signs and symptoms had to be considered stable by the 
investigator, and the responsible lesion had to be confirmed by 
computerized tomography (CT) or magnetic resonance imaging 
(MRI).

  Patients had to have at least 2 of the following risk factors:
  – diabetes  [16] ; 
 – hypertension (systolic blood pressure  6 140 mm Hg or dia-

stolic blood pressure  6 90 mm Hg), or being under treatment 
for hypertension; 

 – being a smoker at the time of onset of ischemic stroke; 
 – body mass index  1 25; 
 – previous vascular disease (stroke, myocardial infarction or pe-

ripheral arterial disease before the onset of the qualifying isch-
emic stroke); 

 – end organ damage (retinopathy, left ventricular hypertrophy 
or microalbuminuria);  

 – hyperlipidemia  [17] . 
 Patients who met the following criteria were excluded from the 

study: diagnosis of brain disorders with a bleeding risk; complica-
tions of cardiac disorders that may cause cerebral embolism; acute 
coronary syndromes  ! 6 months before enrollment; history
of peptic ulcer in the past 3 years; having undergone arterial re-
construction after developing ischemic stroke; severe disability 
(modified Rankin Scale 4 or 5); bleeding or bleeding tendencies; 
severe hypertension (systolic blood pressure  6 180 mm Hg or di-
astolic blood pressure  6 120 mm Hg); complications such as seri-
ous cardiac, renal or hepatic disorders; malignant tumor or hav-
ing received cancer treatment in the past 5 years; pregnant or lac-
tating women.

  Outcomes 
 The primary end point of this study was recurrent ischemic 

stroke (fatal or nonfatal).
  Secondary end points included: cerebral hemorrhage, sub-

arachnoid hemorrhage, TIA, acute coronary syndromes (acute 
myocardial infarction, unstable angina, sudden cardiac death), 
other vascular events, ischemic vascular event composite end 
point (ischemic stroke, TIA, myocardial infarction, unstable an-
gina or sudden death attributable to thromboembolism), stroke 
(composite end point of ischemic stroke, cerebral hemorrhage or 
subarachnoid hemorrhage).

  For a post hoc analysis, the event rate of intracranial hemor-
rhage and the composite end point of stroke or major bleeding 
were evaluated for different subgroups of patients.

  Safety was assessed using the end points, outcomes and defini-
tions detailed in  table 1 .

  All vascular events, sudden death or bleeding events were re-
viewed and adjudicated by a blinded Event Assessment Commit-
tee.

  An independent, blinded Safety Monitoring Committee re-
viewed bleeding events and serious adverse events other than vas-
cular events during the trial.

  Statistical Considerations 
 The primary objective of this study was the comparison of ER-

DP plus ASA and ASA to show the noninferiority of ER-DP plus 
ASA with regard to the event rate of recurrent ischemic stroke. 
The clinically acceptable limit was based on results from the 
ESPS-2 study  [10] . Additionally, the superiority test was planned 

Table 1.  Safety end points and definitions

Safety end points
– Incidence of bleeding events (including cerebral hemorrhage 

and subarachnoid hemorrhage)
– Major bleeds included life-threatening or

non-life-threatening bleeds
– Minor bleeds included clinically important bleeds or other 

bleeds
– Incidence and severity of adverse events
– Discontinuation of treatment due to adverse events
– Incidence and severity of adverse events during run-in and 

maintenance periods, and discontinuation of treatments due to 
adverse events

– Onset of headache recorded in patient’s diary

Safety-relevant outcomes1

– Frequency of:
– Major bleed
– Minor bleed
– Number of headaches per day for run-in period
– Intensity of headaches per day for run-in period

– Change of:
– Daily dose of acetaminophen for headache during run-in 

period
– Daily frequency of acetaminophen administration during 

run-in period

Major bleed
– Defined as at least 1 of the following: fatal hemorrhage; 

retroperitoneal hemorrhage, intracranial hemorrhage, 
intraocular hemorrhage (objective finding and subjective 
symptom leading to bleeding) or spinal/intraspinal 
hemorrhages (confirmed by objective findings);
bleedings requiring surgery; clinically obvious bleeding 
requiring ≥4.5 units of blood transfusion or accompanied
by a ≥2 g/dl decrease in hemoglobin level
– Out of these criteria, those that met at least 1 of the 

following were considered to be a life-threatening bleed: 
fatal hemorrhage; required use of intravenous inotropic 
medication to maintain blood pressure; required surgical 
intervention, or required transfusion of ≥9 units of red 
blood cells or equivalent whole blood

– Bleeds not defined as major bleeds were classified as minor 
bleeds; those that met at least 1 of the following criteria were 
classified as clinically important bleeds:
– Subcutaneous hematoma of 25 cm2 or larger
– Spontaneous epistaxis lasting for ≥5 min
– Frank hematuria (spontaneous or lasting for ≥24 h after in-

tervention)
– Spontaneous rectal bleeding (severer than a blood stain on 

toilet paper)
– Gingival bleeding lasting for ≥5 min
– Bleeding requiring hospitalization
– Bleeding requiring <4.5 units of blood transfusion
– Others considered clinically relevant by the investigator

– The remaining bleeds were classified as other bleeds

1  Analyzed according to the statistical principles of efficacy 
analysis.
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to compare the 2 treatment groups if the noninferiority was 
shown.

  In the ESPS-2 study, the event rates of recurrent ischemic 
stroke in the ER-DP plus ASA and ASA groups were 6.0 and 8.5% 
after 1 year, and 9.9 and 12.9% after 2 years, respectively  [10] .

  The noninferiority limit was set to 2%, which equaled 1.37 
with regard to the hazard ratio, for the level to suggest noninferi-
ority of ER-DP plus ASA to ASA. Under these conditions, 500 
patients per group were regarded to be sufficient to detect the 
noninferiority of ER-DP plus ASA to ASA with over 80% power.

  The primary analysis population for efficacy was defined as 
the full analysis set, which excluded patients who did not meet the 
inclusion criteria, who had never taken the investigational prod-
ucts and who had no data after drug administration.

  A similar analysis was conducted for the primary end point 
using the per-protocol set, to ensure universality of the results. 
The per-protocol set excluded patients who violated the exclusion 
criteria, had compliance rates  ! 80% and deviated from the rules 
regarding concomitant treatment.

  Safety was assessed in the treated set, which excluded patients 
who did not meet the inclusion criteria, had never taken the in-
vestigational products and had no data after drug administration. 
Patients who discontinued due to headache in the run-in period 
were included in the ‘safety analysis in the run-in period’.

  The event rates of recurrent ischemic stroke, and some of the 
secondary end points, were compared between ER-DP plus ASA 
and ASA when each treatment was given for 52 weeks or longer. 
The event rate was calculated using the Kaplan-Meier method, 
and the 2 treatment groups were compared using the Cox propor-
tional hazard model including time from first stroke and age as 
covariates.

  Exploratory analyses were used to assess those secondary end 
points based on frequencies or changes. The frequencies of major 
and minor bleeding in both treatment groups were compared us-
ing Fisher’s exact test.

  Treatment Schedule 
 After the screening phase (–1 to –2 weeks), clinic visits took 

place at weeks 0, 1 and then every 4 weeks to a maximum of 124 
weeks. Visits also took place just before and 2 weeks (+14 days) 
after patients had terminated treatment.

  CT/MRI was performed if onset of stroke or TIA was suspect-
ed to confirm the recurrence of disease. The study assessments 
are detailed in  table  2 ; adverse events, bleeding and vascular 
events were assessed once a month.

  The incidence, intensity and duration of headache, and the 
dose of acetaminophen were recorded in a patient’s diary during 
the screening phase and for the first 4 weeks.

  Randomization 
 Patients were randomized to a fixed-dose combination prod-

uct containing ER-DP 200 mg and ASA 25 mg (ER-DP plus ASA) 
p.o. twice daily, or ASA 81 mg (ASA) p.o. once daily for a mini-
mum of 52 weeks (including a 1-week run-in period), but not 
longer than 124 weeks, in blocks of 8, by an external enrollment 
center. Randomization was stratified by time from first stroke 
and age in order to minimize any confounding effect of these fac-
tors on the evaluation of efficacy of the tested treatment regi-
mens.

  During the 1-week run-in period to minimize potential head-
ache with ER-DP, patients received ASA 81 mg once daily in the 
morning and ER-DP plus ASA once daily before bedtime.

  Concomitant use of anticoagulant and antiplatelet therapies 
was prohibited from the run-in period until treatment discon-
tinuation. Thrombolytic therapies, tissue plasminogen activator 
preparations and urokinase preparations were prohibited from 
week 0 until treatment discontinuation.

  Results 

 A total of 1,294 patients were randomized and received 
either ER-DP plus ASA (n = 655) or ASA (n = 639). Of 
these 1,294 patients, 907 completed the study (n = 445 
ER-DP plus ASA, n = 462 ASA). The reasons for with-
drawal are included in  figure 1 .

  There were no differences in baseline demographics or 
characteristics between the 2 treatment groups, given the 
formal inclusion criteria of 2 or more risk factors ( table 3 ).

  The majority of patients had at least 2–4 risk factors at 
baseline (88.4%;  table 3 ).

  The majority of patients were receiving concomitant 
ASA therapy (71.9%). Other concomitant antiplatelet 
therapies included DP (1.4%), cilostazol (18.8%), ticlopi-
dine (total 4.9%; ER-DP plus ASA 4.7%, ASA 5.0%) and 
clopidogrel (total 12.9%; ER-DP plus ASA 11.8%, ASA 
14.1%) for the last 12 weeks before screening.

  There was an imbalance between the 2 groups for the 
proportion of patients receiving concomitant statin ther-
apy (ER-DP plus ASA 32.4% vs. ASA 28.6%; p = 0.1479) 
before screening.

  The mean treatment durations in the ER-DP plus ASA 
and ASA groups were 447 and 471 days, respectively.

  Of the patients randomized to treatment, 3 patients in 
the ER-DP plus ASA group were not included in the anal-
ysis (2 took the wrong medication; 1 had no qualifying 
stroke). The efficacy results were therefore analyzed in a 
total of 1,291 patients (n = 652 ER-DP plus ASA, n = 639 

Table 2.  Study assessments

Assessments Frequency

Adverse events, every 4 weeks
Bleeding events,
Vascular events, and 
Vital signs

12-lead electrocardiogram, and
Laboratory tests

weeks 4, 12, 28, 52 and
every 4 weeks after week 56
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ASA). The efficacy results were also analyzed in the 1,280 
patients in the per-protocol population (n = 646 ER-DP 
plus ASA, n = 634 ASA).

  Efficacy 
 Recurrent ischemic stroke occurred in 45 (6.9%) of 

the 652 patients in the ER-DP plus ASA group, and in 32 
(5.0%) of the 639 patients in the ASA group ( fig. 2 ;  ta-
ble  4 ). Non-inferiority of ER-DP plus ASA compared 
with ASA was not shown (hazard ratio 1.47; 95% confi-
dence interval 0.93–2.31;  fig. 3 ). These results were con-
sistent with those in the per-protocol population ( table 4 ; 
 fig. 4 ).

  The event rate of stroke was significantly higher for 
ER-DP plus ASA compared with ASA ( table  4 ;  fig.  4 ). 

There was no statistically significant difference between 
treatment groups for the other secondary end points ( ta-
ble 4 ;  fig. 4 ).

  Post hoc Analysis 
 A multivariate analysis taking into account potential 

confounders for recurrence of ischemic stroke but only 
keeping covariates with a significant contribution in the 
model revealed a similar result for the comparison be-
tween treatments as the primary analysis. This analysis 
also revealed that higher modified Rankin Scale values 
and established end organ damage at baseline had a del-
eterious effect on the primary outcome, whereas the con-
comitant therapy with statins had a beneficial effect ( ta-
ble 5 ).

Patients enrolled (n = 1,392)

Patients not randomized (n = 97)

Patients randomized (n = 1,295) 

ER-DP plus ASA group (randomized)
(n = 655)  

ASA group (randomized)
(n = 640) 

Withdrawal (n = 1)
– No drug administration (n = 1) 

ASA group (treated)
(n = 639) 

ER-DP plus ASA group (treated)
(n = 655)  

Withdrawal (n = 210) 
– Stroke1 (n = 58) 
– Major bleeding event2 (n = 12) 
– TIA etc.3 (n = 19) 
– Adverse event other than the above4

  (n = 87)  
– Protocol noncompliance (n = 7) 
– Consent withdrawn (n = 17) 
– Others (n = 10)

Withdrawal (n = 177) 
– Stroke1 (n = 42) 
– Major bleeding event2 (n = 16) 
– TIA etc.3 (n = 15) 
– Adverse event other than the above4

  (n = 74)  
– Protocol noncompliance (n = 6) 
– Lost to follow-up (n = 3) 
– Consent withdrawn (n = 18) 
– Others (n = 3)

ER-DP plus ASA group
(completed) (n = 445) 

ASA group (completed)
(n = 462) 

1 Ischemic stroke, cerebral hemorrhage, subarachnoid hemorrhage or undetermined type of stroke 
2 Other than cerebral hemorrhage and subarachnoid hemorrhage 
3 TIA, acute coronary syndromes, other vascular events or clinically important minor bleeding 
4 Unexpected aggravation of underlying disease, unexpected aggravation of complications and/or pre-

existing symptoms or findings, and incidence of other adverse events, for which the investigator or sub-
investigator decided on discontinuation of the investigational products 

  Fig. 1.  Patient disposition. 
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  Visit-to-visit variability of systolic blood pressure was 
found to be surprisingly large (up to  8 32 mm Hg).

  Safety 
 ER-DP plus ASA and ASA were well tolerated. The to-

tal number of adverse events was greater in the ER-DP 
plus ASA group compared with the ASA group (640 vs. 
611, p = 0.04;  table 6 ).

  Major bleeding events and clinically relevant minor 
bleeding events were comparable in the ER-DP plus ASA 
and ASA groups ( table 7 ).

  The difference in drug-related adverse events was 
mainly due to headache in the early stages of treatment 
with ER-DP plus ASA ( table 6 ). More patients in the ER-
DP plus ASA group discontinued treatment due to head-
ache ( table 6 ).

  No relevant changes in laboratory parameters, vital 
signs and electrocardiography were noted in either treat-
ment group.

  There were 4 deaths (0.6%) in the ER-DP plus ASA 
group and 10 (1.6%) in the ASA group.

Table 3.  Demographics, baseline characteristics and risk factors

ER-DP plus ASA ASA Total p value

Patients, n 655 639 1,294
Sex, n 0.6666

Male 472 (72.1) 453 (70.9) 925 (71.5)
Female 183 (27.9) 186 (29.1) 369 (28.5)

Mean age 8 SD, years 66.288.1 66.088.6 66.188.4 0.1466
Mean BMI 8 SD 24.0883.24 24.1483.08 24.1183.16 0.1851
Smoking history, n

Never smoked 210 (32.1) 208 (32.6) 418 (32.3) 0.9447
Ex-smoker 323 (49.3) 309 (48.4) 632 (48.8)
Current smoker 122 (18.6) 122 (19.1) 244 (18.9)

Mean baseline systolic blood pressure 8 SD, mm Hg 141.4818.5 140.4817.6 140.9818.1 0.2450
Mean baseline diastolic blood pressure 8 SD, mm Hg 81.5812.0 81.4811.5 81.5811.8 0.3080
Timing of occurrence before enrollment, n 0.9802

≤1 month 285 (43.5) 274 (42.9) 559 (43.2)
>1 month and ≤3 months 245 (37.4) 248 (38.8) 493 (38.1)
>3 months and ≤6 months 125 (19.1) 117 (18.3) 242 (18.7)

Clinical category of the last ischemic stroke, n 0.9627
Large-artery atherosclerosis 183 (27.9) 175 (27.4) 358 (27.7)
Small-artery occlusion (lacune) 443 (67.6) 437 (68.4) 880 (68.0)
Ischemic stroke of undetermined etiology 29 (4.4) 27 (4.2) 56 (4.3)

Risk factors, n 0.8429
2 194 (29.6) 188 (29.4) 382 (29.5)
3 225 (34.4) 238 (37.2) 463 (35.8)
4 167 (25.5) 132 (20.7) 299 (23.1)
5 57 (8.7) 60 (9.4) 117 (9.0)
6 10 (1.5) 20 (3.1) 30 (2.3)
7 2 (0.3) 1 (0.2) 3 (0.2)

Hypertension, n 581 (88.7) 562 (87.9) 1,143 (88.3) 0.7292
Diabetes, n 275 (42.0) 248 (38.8) 523 (40.4) 0.2573
Hyperlipidemia, n 448 (68.4) 408 (63.8) 856 (66.2) 0.0885
Obesity, n 244 (37.3) 257 (40.2) 501 (38.7) 0.2787
End organ damage, n 106 (16.2) 126 (19.7) 232 (17.9) 0.1107
History of vascular disease, n 145 (22.1) 154 (24.1) 299 (23.1) 0.4288
Smoking history – time of previous ischemic stroke, n 291 (44.4) 290 (45.4) 581 (44.9) 0.7376
Concomitant therapy with angiotensin receptor blocker, n 299 (45.6) 304 (47.6) 603 (46.6) 0.5038

S D = Standard deviation; figures in parentheses indicate percentages.
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  Fig. 2.  Kaplan-Meier curve ( a ) and log-log survival (LLS) plot ( b ), with –log(nonevent), for recurrence of isch-
emic stroke. The estimated hazard ratios are based on a Cox proportional hazards model with the covariates of 
age and time from qualifying event to entry. 

Table 4.  Primary and secondary efficacy end points and post hoc analysis

End point E vent rate and HR, n

ER-DP plus  ASA ASA HR of ER-DP plus ASA

Primary end point
Number (full analysis set) 652 639
Ischemic stroke 45 (6.9) 32 (5.0) 1.47 [0.93–2.31]

Secondary end points
Cerebral hemorrhage 12 (1.8) 7 (1.1) 1.79 [0.70–4.54]
Subarachnoid hemorrhage 0 1 (0.2) 0 [0.00, n.a.]
TIA 3 (0.5) 3 (0.5) 1.02 [0.21–5.07]
Acute coronary syndromes 9 (1.4) 16 (2.5) 0.58 [0.26–1.31]
Other vascular events 11 (1.7) 6 (0.9) 1.88 [0.69–5.07] 
Ischemic vascular composite end point 57 (8.7) 51 (8.0) 1.16 [0.79–1.69]
Stroke 57 (8.7) 39 (6.1) 1.52 [1.01–2.29]

Post hoc analysis
Intracranial hemorrhage 13 (2.0) 13 (2.0) 1.04 [0.48–2.25]
Composite end point of stroke or major bleeding 71 (10.9) 55 (8.6) 1.34 [0.94–1.91]

Fig ures in parentheses indicate percentages, those in square 
brackets 95% confidence intervals.

n.a. = Not assessed; HR = hazard ratio, calculated using Cox 
regression analysis; acute coronary syndromes = acute myocar-
dial infarction, unstable angina and sudden cardiac death; other 
vascular events = pulmonary embolism, retinal vascular disorder, 

deep vein thrombosis, peripheral artery obstruction and vascular 
intervention like percutaneous coronary intervention; ischemic 
vascular composite end point = ischemic stroke, TIA, myocardial 
infarction, unstable angina or sudden death attributable to throm-
boembolism; stroke = composite end point of ischemic stroke, ce-
rebral hemorrhage or subarachnoid hemorrhage.
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  Discussion 

 In the JASAP trial, ER-DP plus ASA failed to demon-
strate noninferiority over ASA for the event rate of recur-
rent ischemic stroke, which was the primary objective of 
this study. Consequently, the study could not prove supe-
riority of one treatment over the other. The observed 

yearly event rates for ischemic stroke in the JASAP were 
smaller than expected for the sample size calculation (ex-
pected/observed event rate 8.5/3.9% in the ASA group vs. 
6.0/5.4% in the ER-DP plus ASA group). The ASA arm 
showed a far lower event rate than in the ASA arms of 
other studies conducted about the same time; for exam-
ple, the Sarpogrelate-Aspirin Comparative Clinical Study 
for Efficacy and Safety in Secondary Prevention of Cere-
bral Infarction  [18]  reported in patients with less pro-
nounced risk profiles than in the JASAP an event rate for 
ASA of 4.9%/year ( table  8 ), while in the JASAP we ex-
pected an event rate for ASA of 8.5%/year but we ob-
served 3.9%/year. In contrast, for the ER-DP plus ASA 
arm, the expected event rate was 6.0%/year and was in the 
range of the observed event rate 5.6%/year. A retrospec-
tive power calculation revealed that, based on the actu-
ally observed lower-than-expected yearly event rates, the 
JASAP trial had only a 53% power to achieve its primary 
statistical objective that was to demonstrate noninferior-
ity. Despite the fact that the number of enrolled patients 
had been increased by 125 patients in each arm and the 
enrollment period extended by 4 months during the con-
duct of the trial, the ASA incidence rates from previous 
trials could not be replicated. Similar underestimations 
have been observed in another trial conducted at the 
same time (CSPS 2  [19] ).

  A very early separation of the 2 Kaplan-Meier plots 
(within the first few days of treatment initiation) was ob-
served in the JASAP, in the ER-DP plus ASA treatment 
arm ( fig. 2 a). This has never been observed in any other 
stroke prevention trials or trials with ER-DP plus ASA. 
These findings in the JASAP are unexplained and un-
expected. Nevertheless, separation of the Kaplan-Meier 
curves has been observed after 6 months’ treatment in 
ESPS-2  [10] . Similarly, the slope of the log-log plot is con-
sistently different in the second part of the treatment pe-
riod potentially crossing at a later time ( fig. 2 b).

  Study design and patient population differed substan-
tially from previous and other trials as well; the JASAP 
enrolled patients as late as 180 days after the qualifying 
event, more than 50% of the patients had been recruited 
more than 1 month after the index stroke, approximately 
19% of the patients were recruited more than 3 months 
after the event, compared with 3% of the patients in 
 PRoFESS  and  1.2%  in  ESPS-2   [10,  20] .  Early  initiation of 
treatment has shown a clear benefit, as demonstrated in 
the recently published EARLY trial, which compared ear-
ly (within 24 h after the event) initiation of treatment with 
ER-DP plus ASA (control group received ASA) with ini-
tiation after 7 days’ standard ASA treatment  [21] . The ben-

Table 5.  Post hoc multivariate analysis of hazard ratios for the 
primary end point of recurrent ischemic stroke, including base-
line characteristics with significant contribution to prediction of 
risk (p < 0.05)

Baseline characteristics Hazard ratio

Treatment (p = 0.078)
ER-DP plus ASA vs. ASA 1.50 (0.96–2.37)

Modified Rankin Scale (p = 0.003)
1 vs. 0 0.97 (0.52–1.81)
2 vs. 0 1.43 (0.71–2.90)
3 vs. 0 2.80 (1.41–5.56)

End organ damage (p = 0.012)
Yes vs. no 1.88 (1.15–3.09)

Concomitant therapy with statin (p = 0.0007)
Yes vs. no 0.32 (0.16–0.61)

F igures in parentheses indicate 95% confidence intervals.
Sex, age, timing of stroke occurrence before enrollment, clin-

ical category of the qualifying ischemic stroke, number of risk 
factors, previous stroke (prior to qualifying ischemic stroke), hy-
pertension, diabetes, hyperlipidemia, obesity, history of vascular 
disease, smoking history (at time of previous ischemic stroke), 
concomitant therapy with angiotension receptor blocker and con-
comitant therapy with angiotensin-converting enzyme inhibitor 
have also been entered into the initial model. Forward selection 
was used to identify significant contributors.

0.5 1.0
Hazard ratio

�

ER-DP plus ASA better ASA 81 mg better

1.51.37

0.93 1.47 2.31

2.0

  Fig. 3.  Confidence interval for recurrence of ischemic stroke (full 
analysis set).     
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Comp. end point of stroke or major bleeding

0

0.94 1.34 1.91

0.5 1.0 1.5 2.0 2.5 3.0
Hazard ratio

3.5 4.0 4.5 5.0 5.5

Intracranial hemorrhage
0.48 1.04 2.25

Stroke
1.01 1.52 2.29

Ischemic vascular composite end point
0.79 1.16 1.69

Other vascular events 
0.69 1.88 5.07

Acute coronary syndromes
0.26 0.58 1.31

TIA
0.21 1.02 5.07

Cerebral hemorrhage
0.70 1.79 4.54

Ischemic stroke
0.93 1.47 2.31

  Fig. 4.  Forest plot for primary and secondary efficacy end points and post hoc analysis.     

Table 6.  Adverse events by system organ class and preferred term with a frequency of ≥10% of the patients in 
either treatment group, other adverse events and mortality data

A dverse event ≥10% ER-DP plus ASA, n ASA, n p value

Patients 655 639
Total number with adverse events 640 (97.7) 611 (95.6) 0.0431
Serious adverse events 178 (27.2) 167 (26.1) 0.7061
Deaths 4 (0.6) 10 (1.6) 0.1125
Infection and infestations 348 (53.1) 339 (53.1) 1.0000 

Nasopharyngitis 281 (42.9) 261 (40.8) 0.4642
Metabolism and nutrition disorders 69 (10.5) 84 (13.1) 0.1682
Nervous system disorders 415 (63.4) 301 (47.1) <0.0001

Headache 293 (44.7) 187 (29.3) <0.0001
Eye disorders 104 (15.9) 105 (16.4) 0.8208
Vascular disorders 62 (9.5) 80 (12.5) 0.0908
Respiratory, thoracic and mediastinal disorders 103 (15.7) 96 (15.0) 0.7581
Gastrointestinal disorders 316 (48.2) 320 (50.1) 0.5408

Diarrhea 78 (11.9) 43 (6.7) 0.0016
Skin and subcutaneous tissue disorders 156 (23.8) 152 (23.8) 1.0000
Musculoskeletal and connective tissue disorders 233 (35.6) 216 (33.8) 0.5208
Injury, poisoning and procedural complications 184 (28.1) 197 (30.8) 0.2998

Fall 58 (8.9) 69 (10.8) 0.1069
Other adverse events

Drug-related adverse events 265 (40.5) 171 (26.8) <0.0001
Headache <7 days of starting treatment 215 (32.8) 79 (12.4) <0.0001
Ischemic stroke 45 (6.9) 34 (5.3) 0.2485
Discontinuation of treatment due to adverse events 172 (26.3) 142 (22.2) 0.0922
Discontinued treatment due to headache 17 (2.6) 7 (1.1) 0.0620 

Figures in parentheses indicate percentages.
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efit of the treatment with DP plus ASA was correlated with 
a significant reduction in innate inflammation  [22] , which 
was shown the highest immediately after stroke  [23] .

  Compared to previous large stroke studies, this trial 
had the shortest patient exposure to medication (1.3 years 
vs. 1.4 years in ESPS-2, vs. 2.5 years in PRoFESS and vs. 
3.5 years in ESPRIT)  [10, 11, 20] . Trials investigating the 
prevention of a second stroke required several years of 
observation and follow-up in order to arrive at stable and 
conclusive data  [11, 24] , strengthening the argument that 
in the JASAP trial, patients may have not been treated 
sufficiently long enough.

  Concomitant treatment with irreversible platelet in-
hibitors (thienopyridines) was observed more frequently 
in the ASA arm (122 vs. 108 patients). This may have led 

Table 7.  Adjudicated bleeding events (numbers, with percentages 
in parentheses)

ER-DP
plus ASA

ASA p
value

Patients 652 639
Cerebral hemorrhage 12 (1.8) 7 (1.1)
Subarachnoid hemorrhage 0 1 (0.2)
Intracranial hemorrhage 13 (2.0) 13 (2.0)
Patients 655 639
Major bleeding event 26 (4.0) 24 (3.8) 0.8859

Life-threatening 0 2 (0.3) 0.2437
Minor bleeding event 166 (25.3) 163 (25.5) 0.9492

Clinically important 37 (5.6) 38 (5.9) 0.9054

to a confounding, irreversible inhibition of platelet func-
tion ( table 3 ).

  More patients with stroke had diabetes in the ER-DP 
plus ASA group (42.0 vs. 38.8%). Similar differences were 
observed for patients with concomitant hyperlipidemia 
(68.4 vs. 63.8%) and those receiving angiotensin receptor 
blockers (45.6 vs. 47.6%;  table 3 ).

  Even though patients with severe hypertension were 
excluded and concomitant antihypertensive treatment 
was in line with the Japanese Society of Hypertension 
guidelines  [14] , a high rate of hypertension and high visit-
to-visit blood pressure differences were observed in both 
treatment arms. Neither excessive high blood pressure 
nor high instability has been reported for previous stroke 
prevention trials with any of the tested study medications.

  A post hoc analysis of the visit-to-visit blood pressure 
measurements revealed a standard deviation of up to 
 8 32 mm Hg of the mean blood pressure for individual 
patients. Recent publications argued that blood pressure 
fluctuations are even more predictive of vascular and 
thromboembolic complications than stable elevated 
blood pressure alone  [25–27] .

  While direct platelet inhibitors such as ASA or thio-
pyridines show immediate benefit for controlling highly 
thrombogenic states such as after angioplasty or stenting, 
other preventive treatments have a protective or enhanc-
ing effect on the wall of blood vessels, such as DP, cilo-
stazol or statins. Statins were found to not only reduce 
blood lipids, but through their pleiotrophic effects also 
positively influence antithrombotic/anti-inflammatory 
properties of the blood vessel walls  [28, 29] . However, the 

Table 8.  Comparison of sample size, exposure to drug, event rate for recurrent stroke events and prevalence of risk factors in the JASAP 
study, the PRoFESS study, the S-ACCESS study, ESPS-2 and ESPRIT

JASAP (ASA vs.
ER-DP plus ASA)

PRoFESS (clopidogrel
vs. ER-DP plus ASA)

S-ACCESS (ASA vs. 
sarpogrelate)

ESPS-2 (ASA vs.
ER-DP plus ASA)

ESPRIT (ASA vs.
DP plus ASA)

Number of patients 1,294 20,332 1,499 6,602 (4 arms) 2,739
Mean exposure, years 1.3 2.0 1.6 1.4 3.5
Yearly event rate for
ischemic strokes1, %

3.9 (ASA) vs.
5.6 (ER-DP plus ASA)

3.8 (clopidogrel) vs.
4.0 (ER-DP plus ASA)

4.9 (ASA) vs.
6.1 (sarpogrelate)

8.9 (ASA) vs.
6.8 (ER-DP plus ASA)

2.4 (ASA) vs.
2.0 (DP plus ASA)

Risk factor at baseline, n
Previous cerebral 
infarction
(before qualifying event) 251 (19.4) 3,706 (18.2) 200 (13.3) 1,394 (21.1) 314 (11.5)
Diabetes mellitus 523 (40.4) 5,743 (28.2) 419 (28.0) 1,011 (15.3) 512 (18.7)
Hypertension 1,143 (88.3) 15,048 (74.0) 1,037 (69.2) 3,997 (60.5) 1,631 (59.5)
Hyperlipidemia 856 (66.2) 9,493 (46.7) 593 (39.6) 1,509 (22.9) 1,272 (46.4)

P RoFESS = Prevention Regimen for Effectively Avoiding Second Strokes; S-ACCESS = Sarpogrelate-Aspirin Comparative Clinical Study for Efficacy 
and Safety in Secondary Prevention of Cerebral Infarction. Figures in parentheses indicate percentages.

1 In the ESPS-2, reported for all stroke only.
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benefit for these approaches has only been shown after a 
longer period of time, typically 2.5 years and more. Re-
duction of inflammation has recently also been observed 
for DP experimentally  [30–32]  as well as clinically  [22] , 
setting this compound apart from conventional inhibi-
tors of platelet function.

  Given the high rate of diabetics in this study, it is 
tempting to compare these data with the diabetic sub-
group of SPARCL  [24] . A treatment benefit there was on-
ly shown in the later part of another trial, such as for
nonfatal stroke. Both SPARCL and ESPRIT  [11]  showed 
benefit after significantly longer periods of observation. 
SPARCL also showed a numerical disadvantage for the 
active treatment of nonfatal stroke in diabetic patients in 
the early phase of the observation period. This is similar 
to the JASAP data. The JASAP then showed a conver-
gence of the log-log plots of events, towards the end of the 
(short) observation period ( fig. 2 ). One could argue that 
a longer duration of the study would have shown clearer 
results, as suggested by the extrapolation of the incidence 
seen in  figure 2 .

  This study was originally designed for registration of 
ER-DP plus ASA in Japan, and was not of a sufficiently 
long duration. Modern treatment approaches, directed to 
restore and enhance antithrombotic functions of the 
blood vessel, not only require early initiation but also a 
longer period of treatment to produce the full benefit. 
This has been demonstrated with ER-DP plus ASA in 
EARLY and ESPRIT, and with statins in SPARCL.

  The results from the JASAP are inconclusive. Neither 
noninferiority nor superiority of one treatment over the 
other was demonstrated. However, because of the fre-
quent visits and thus good longitudinal observations in 
each patient, the JASAP trial highlights the importance 
of aggressive risk control, particularly blood pressure 
management, the importance of control of concomitant 
medication as well as the importance of very early initia-
tion of treatment which is also capable of controlling 
acute inflammatory processes as well as sufficient length 
of the trial/treatment period to allow repair/recovery.

  Conclusions 

 The JASAP study did not meet its primary study ob-
jective to demonstrate noninferiority of ER-DP plus ASA 
versus ASA 81 mg. Taken together, the favorable assess-
ment of the combination treatment with ER-DP plus ASA 
over conventional platelet inhibition by ASA remains un-
changed.
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