Treatment was continued for 52 weeks and assessments were
performed at baseline (day 1) and at weeks 4, 8, 12, 20, 28, 36, 44,
and 52. These included assessments of compliance, blood pres-
sure, pulse rate, concomitant drug use, adverse events developed
after the last observation, and blood sampling for laboratory tests
(hematological and biochemical tests). Additionally, diagnostic
brain imaging (CT or MRI) and electrocardiography were per-
formed at baseline and week 52 (or at discontinuation of treat-
ment). Patients were instructed to report any safety-related event
occurring within 2 weeks after final study drug intake. Follow-up
was performed after 52 weeks until discontinued by the investiga-
tor based on an appropriate medical assessment.

Bleeding adverse events were defined as all adverse events with
any bleeding, including intracranial hemorrhage, retinal bleeding
of the ocular fundus, subcutaneous bleeding, nasal bleeding, in-
traoral bleeding, hypermenorrhea, and gastrointestinal bleeding.
SAEs were defined as any adverse events that met the following
criteria: all-cause death, any life-threatening events, hospitaliza-
tion or prolongation of existing hospitalization, clinically persis-
tent or significant disability/incapacity, or medically important
events. Leukopenia was defined as a white blood cell count
<3,000/mm?, neutropenia as a neutrophil count <1,500/mm?,
and thrombocytopenia as a platelet count <100,000/mm?>. Hepat-
ic dysfunction was defined as a change in levels of L-aspartate
aminotransferase, alanine aminotransferase, y-glutamyl trans-
peptidase, alkaline phosphatase, or total bilirubin =120% of the
upper limit of normal (iflevels were normal at baseline) or =200%
of the baseline value (if levels were abnormal at baseline), or when
jaundice was detected. The following frequency distributions of
treat-emergent adverse events (TEAEs) were provided by treat-
ment: overview of all TEAEs, serious TEAEs, TEAEs leading to
death and TEAEs leading to treatment discontinuation. Vascular
events included ischemic stroke, myocardial infarction and other
vascular events in heart, extremities, or other organs that did not
fit the previous criteria, e.g. transient ischemic attack or angina.

The study was monitored by the Safety/Efficacy Evaluation
Committee, whose role was to evaluate safety variables, especial-
ly bleeding adverse events, SAEs, and adverse events of interest
and efficacy variables (i.e. vascular events).

The study protocol was approved by the Institutional Review
Board/Ethics Committee and all patients gave informed consent.
The study was conducted in accordance with ethical principles
such as the Declaration of Helsinki, together with good clinical
practice guidelines, good postmarketing study practice, good vig-
ilance practice, and domestic pharmaceutical laws and regula-
tions.

Statistical Analyses

The target population of this study excluded elderly and low-
weight patients with a possible high bleeding risk. From an un-
published study in this population, the incidence of bleeding ad-
verse events for clopidogrel 75 mg over 52 weeks excepting pa-
tients aged =75 years or with a weight <50 kg was calculated as
26.8%. For clopidogrel 50 mg, the incidence of bleeding adverse
events was assumed to be 30% lower than with clopidogrel 75 mg,
based on the 30% decrease in platelet aggregation inhibitory effect
and 30% decrease in incidence of =2-fold prolongation of bleed-
ing time in patients receiving the lower dose. Therefore, 541 pa-
tients per group (approximately 1,100 in total) were required in
order to show a significant difference in safety between clopido-
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grel 50 and 75 mg, using a log rank test with a 5% two-sided sig-
nificance level and 80% statistical power. The study was powered
for a definitive evaluation of the primary endpoint. The main
safety and efficacy analyses were based on the intention-to-treat
(ITT) population (all randomized patients) and other safety anal-
yses were based on the all-treated population (all patients who
received =1 dose of study drug). Incidence curves and corre-
sponding 95% confidence intervals (Cls) were estimated using the
Kaplan-Meier method. Finally, for all parameters measured, no
imputation of missing data was performed.

Results

Study Population

The study was conducted between September 4, 2006
and December 12, 2008. A total of 1,110 patients were ran-
domized to either clopidogrel 50 mg (n = 558) or clo-
pidogrel 75 mg (n = 552) and were, therefore, included in
the ITT population (fig. 1). Only 2 patients (both random-
ized to clopidogrel 50 mg) were not exposed to the study
drug, yielding an all-treated population of 1,108 patients.

Similar proportions of patients in the clopidogrel
50-mg group (n = 469, 84.1%) and the 75-mg group (n =
457, 82.8%) completed the 52-week treatment course. The
most common reasons for treatment discontinuation
were adverse events [n = 53 (9.5%) and n = 67 (12.1%) in
the clopidogrel 50- and 75-mg groups, respectively], pa-
tient’s request [n = 12 (2.2%) and n = 11 (2.0%)], and poor
compliance [n =5 (0.9%) and n = 5 (0.9%)]. Regardless of
treatment discontinuation, a high proportion of patients
(n = 1,039, 93.6%) were followed up at week 52 [n = 522
(93.5%) of the 50-mg group and n = 517 (93.7%) of the 75-
mg group).

The demographics and clinical characteristics of the
study participants were well balanced across the two
treatment arms (table 1). Most patients were male (80.0%)
and the mean age was 62.1 years, with more than a half
of patients (55.7%) younger than 65 years of age. In the
majority of patients (85.3%), the time from the most re-
cent stroke was later than 30 days from study enrollment,
and lacunar stroke (61.9%) was the most common type of
recent stroke.

Previous use of antiplatelet drugs was prevalentamong
the study cohort, with most patients from both treatment
groups having previously received aspirin.

Compliance to treatment throughout the study period
was high (99% in both groups). All patients exposed to
the study drug were therefore compliant, defined as ad-
ministration of at least 75% of the prescribed dosage reg-
imen.
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Assessed for eligibility
(n=1,110)

Enrolled

Randomized

Allocated to clopidogrel 50 mg
once daily: n =558 (ITT population)

Allocated to clopidogrel 75 mg
once daily: n =552 (ITT population)

v

Received 21 dose of allocated
intervention: n = 556
(all-treated population)

Received =1 dose of allocated
intervention: n =552
(all-treated population)

v

X

Other:n=14

Discontinued 52-week follow-up: n = 36
Patient’s request: n = 21
Loss to follow-up:n=1

Discontinued 52-week follow-up: n = 35
Patient’s request: n = 24
Loss to follow-up: n =0
Other:n=11

X

52-week completers: n = 522

52-week completers:n =517 "

Fig. 1. Patient flowchart of the study.

Cumulative exposure to clopidogrel 50 and 75 mg was
512.3 and 498.9 person-years, respectively, with a mean
duration of exposure of 336.5 and 330.1 days. Indeed,
most patients in the clopidogrel 50-mg (84.4%) and 75-
mg groups (82.6%) received the study drug for =1 year.

Safety

No significant difference between the treatment
groups was detected with respect to the incidence of
bleeding adverse events. Analysis of the time to first
bleeding adverse event in the ITT population indicated
that bleeding events occurred in 78 of 558 patients and 92
of 552 patients in the clopidogrel 50- and 75-mg groups,
respectively (table 2). The cumulative incidences (95% CI)
of bleeding at week 52 in the clopidogrel 50- and 75-mg
groups were 14.0% (11.1-16.9%) and 16.5% (13.4-19.6%),
respectively (fig. 2a; hazard ratio = 0.831, 95% CI = 0.615-
1.124, p=0.2274). Although 2 patients in the 50-mg group

232 Cerebrovasc Dis 2012;34:229-239

did not take the study drug, the time to the first bleeding
adverse event in the all-treated population (on-treatment
analysis) was consistent with that in the ITT population
(50 mg: 13.7%, 95% CI = 10.7-16.6%; 75 mg: 16.0%, 95%
CI = 12.9-19.2%; hazard ratio = 0.836, 95% CI = 0.612-
1.140, p = 0.2558).

Looking at details of bleeding adverse events, severe
intensity in the 50- and 75-mg group was 0.4% (2/558)
and 0.4% (2/552), moderate intensity was 2.0% (11/558)
and 1.8% (10/552), and mild intensity was 11.6% (65/558)
and 14.5% (80/552), respectively (for online suppl. table 1,
see www.karger.com/doi/10.1159/000342655). Further-
more, the percentage of gastrointestinal bleeding in the
ITT population was low in both groups (50 mg: 2.2%,
12/558; 75 mg: 2.5%, 14/552) (table 3), and bleeding re-
quiring transfusion had not been observed in this study.
Importantly, the percentages of intracranial hemorrhage
in the 50- and 75-mg groups were 0.18% (1/558) and 0.18%
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Table 1. Patient baseline and disease characteristics

Characteristic Clopidogrel 50 mg Clopidogrel 75 mg
(n = 558) (n=552)
Male, n (%) 444 (79.6) 444 (80.4)
Mean age & SD, years 622+8.0 62.0+8.6
Age 265 years, n (%) 251 (45.0) 241 (43.7)
Mean body weight * SD, kg 64.2+89 65.3+£9.6
Body weight strata, n (%)
<60 kg 180 (32.3) 166 (30.1)
260 to <70 kg 245 (43.9) 222 (40.2)
>70 kg 133 (23.8) 164 (29.7)
Mean elapsed time from last ischemic stroke * SD, days 896+1,216 974+ 1,366
Time from the most recent onset of ischemic stroke, n (%)
Median (range), days 343.5 (9-7,334) 252.5(9-7,941)
8-30 days 83 (14.9) 80 (14.5)
31-364 days 200 (35.8) 218 (39.5)
2365 days 275 (49.3) 254 (46.0)
Type of last ischemic stroke, n (%)
Atherothrombotic stroke 218 (39.1) 192 (34.8)
Lacunar stroke 333 (59.7) 354 (64.1)
Other 7(1.3) 6(1.1)
Number of infarcts, n (%)
Single 329 (59.0) 329 (59.6)
Multiple 229 (41.0) 222 (40.2)
Unknown 0 1(0.2)
Past use of antiplatelet drugs, n (%)
Clopidogrel 114 (20.4) 107 (19.4)
Ticlopidine 88 (15.8) 82 (14.9)
Aspirin 317 (56.8) 313 (56.7)
Cilostazol 79 (14.2) 76 (13.8)
Other 70 (12.5) 62 (11.2)
None 11 (2.0) 16 (2.9)

(1/552), respectively. In the all-treated population, a sig-

Table 2. Time to first bleeding adverse event in the ITT popula-

nificant drop in hematocrit (more than 15% decrease) tion
was (‘)bserve?i in 3 patients qf the clopidogrel 50-mggroup Clopidogrel 50 mg  Clopidogrel 75 mg
and in 1 patient of the clopidogrel 75-mg group. (n = 558) (n = 552)
No statistically significant differences between the
treatment groups were detected with respect to any of the ~ Number of events 78 92

secondary safety endpoints (table 4). Hence, patients re-

Cumulative incidence?

ceiving clopidogrel 75 mg were not at greater risk than VWVZig

those receiving clopidogrel 50 mg of experiencing an SAE, Week 12
a serious bleeding adverse event, or the adverse event of Week 20
interest. The cumulative incidences of SAEs at week 52 in Week 28
the clopidogrel 50- and 75-mg groups were comparable Weel 36
(8.6%, 95% CI = 6.3-11.0% vs. 9.5%, 95% CI = 7.0-119%; w2

hazard ratio = 0.877, 95% CI = 0.597-1.289; p = 0.5035), as
were the cumulative incidences of serious bleeding events
(1.7%, 95% CI = 0.6-2.8% vs. 1.5%, 95% CI = 0.5-2.5%;
hazard ratio = 1.240, 95% CI = 0.489-3.142; p = 0.6496).
The cumulative incidences (95% CI) of adverse events of
interest at week 52 were 22.4% (18.9-25.9%) in the clo-
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log rank test p value
Hazard ratio®

0.023 (0.011-0.036)
0.045 (0.028-0.063)
0.054 (0.035-0.073)
0.076 (0.054-0.098)
0.089 (0.065-0.113)
0.106 (0.080-0.132)
0.125 (0.097-0.153)
0.140 (0.111-0.169)
0.2274

0.831 (0.615-1.124)

0.027 (0.014-0.041)
0.042 (0.025-0.059)
0.064 (0.043-0.084)
0.079 (0.056-0.101)
0.103 (0.077-0.128)
0.127 (0.099-0.155)
0.150 (0.120-0.180)
0.165 (0.134-0.196)

Figures in parentheses indicate 95% Cls.
 Kaplan-Meier method and Greenwood’s formula.
b Cox regression model.
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Fig. 2. Kaplan-Meier cumulative incidence Number at risk
curves for (a) time to first bleeding adverse 50 mg 558 553 548 545 534 529 521 515 506
event among the ITT population and (b) 17;5 mg 552 550 543 540 535 530 522 517 511

time to vascular eventamong the ITT pop-
ulation.

pidogrel 50 mg and 23.8% (20.2-27.4%) in the clopidogrel
75-mg group (hazard ratio = 0.935, 95% CI = 0.735-1.190;
p = 0.5834) and there were no intergroup differences in
the individual incidences of these 4 safety variables.

In the all-treated population, most patients reported a
TEAE but there were no clinically meaningful differenc-
es between the groups regarding the percentages, nature,
or severity of events (table 5). Overall, 83.3% (463/556) of

234 Cerebrovasc Dis 2012;34:229-239

patients in the 50-mg group and 86.4% (477/552) of pa-
tients in the 75-mg group reported at least 1 TEAE during
the course of the study. The most frequently observed
TEAEs were increased eosinophil count [clopidogrel 50
mg: 8.5% (47/556); clopidogrel 75 mg: 9.2% (51/552)]; in-
creased vy-glutamyl transpeptidase [clopidogrel 50 mg:
8.6% (48/556); clopidogrel 75 mg: 7.8% (43/552)]; in-
creased alanine aminotransferase [clopidogrel 50 mg:
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5.6% (31/556); clopidogrel 75 mg: 6.2% (34/552)], and na-
sopharyngitis [clopidogrel 50 mg: 20.9% (116/556); clo-
pidogrel 75 mg: 22.3% (123/552)]. Several TEAEs were
more frequent in the 75-mg group, including abnormal
liver function test [clopidogrel 50 mg: 2.0% (11/556); clo-
pidogrel 75 mg: 4.2% (23/552)]; bronchitis [clopidogrel 50
mg: 1.4% (8/556); clopidogrel 75 mg: 2.9% (16/552)], and
pruritus [clopidogrel 50 mg: 1.4% (8/556); clopidogrel 75
mg: 2.9% (16/552)].

The number of patients with serious TEAEs was also
similar in both groups [clopidogrel 50 mg: 9.9% (55/556);
clopidogrel 75 mg: 9.8% (54/552)]. There was no signifi-
cant difference in the types of serious TEAEs between the
two treatment groups; however, two classes of serious
TEAEs [unspecified, benign and malignant neoplasms
(including cysts and polyps) and cardiac disorders] were
observed more frequently (=2-fold) in the 50-mg group
than in the 75-mg group.

Two patients experienced a TEAE which led to death
in the 50-mg group, but none were reported for the 75-mg
group. However, for both these patients, there was no
causal relationship between the events leading to death
and the study drug.

Finally, fewer patients discontinued treatment due to
TEAEsin the 50-mg group than in the 75-mg group [9.4%
(52/556) and 12.0% (66/552), respectively].

Efficacy

Vascular events occurred in 21 of 558 patients and 16
of 552 patients in the clopidogrel 50- and 75-mg groups,
respectively (table 6). The cumulative incidence of vascu-
lar events at week 52 was slightly lower in the clopidogrel
75-mg group, although no statistically significant differ-
ence was detected (clopidogrel 50 mg: 3.8%, 95% CI =
2.2-5.5%; clopidogrel 75 mg: 2.6%, 95% CI = 1.3-4.0%).
Furthermore, the log rank test revealed that patients re-
ceiving clopidogrel 50 mg were no more likely to have a
vascular event than counterparts receiving clopidogrel 75
mg (fig. 2b; hazard ratio = 1.312, 95% CI = 0.685-2.514,
p = 0.4118). Ischemic stroke was observed in 10 patients
(1.8%) in the clopidogrel 50-mg group and 12 patients
(2.2%) in the clopidogrel 75-mg group. Furthermore, 2
patients from the 75-mg group had cardiogenic cerebral
thromboembolism due to arterial fibrillation and patent
foramen ovale, despite patients with disease that could
precipitate cardiogenic cerebral thromboembolism being
excluded from the study. Myocardial infarction was ob-
served in 2 patients (0.4%) in the clopidogrel 50-mg group
and 1 patient (0.2%) in the clopidogrel 75-mg group. Oth-
er vascular events (e.g. peripheral arterial diseases, tran-

COMPASS Study in Japanese Patients
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Table 3. Number (%) of patients experiencing gastrointestinal
bleeding adverse events presented by preferred term in the ITT
population

Preferred term Clopidogrel ~ Clopidogrel

50 mg 75 mg

(n = 558) (n=552)
Number of events 12 (2.2) 14 (2.5)
Occult blood 0 4(0.7)
Occult blood positive 0 3(0.5)
Colon cancer 1(0.2) 2 (0.4)
Hematochezia 2(0.4) 1(0.2)
Duodenal ulcer hemorrhage 0 1(0.2)
Gastrointestinal hemorrhage 0 1(0.2)
Esophageal hemorrhage 0 1(0.2)
Rectal cancer stage 0 0 1(0.2)
Gastric ulcer hemorrhage 3(0.5) 0
Melena 2 (0.4) 0
Feces discolored 1(0.2) 0
Gastric cancer 1(0.2) 0
Hemorrhoidal hemorrhage 1(0.2) 0
Large intestine carcinoma 1(0.2) 0
Rectal cancer 1(0.2) 0

sient ischemic attack) were observed in 9 patients (1.6%)
in the clopidogrel 50-mg group and 5 patients (0.9%) in
the clopidogrel 75-mg group. Finally, there was 1 death
due to a vascular event (peripheral arterial disease) in the
clopidogrel 50-mg group (table 7).

Discussion

Clopidogrel 75 mg has been approved since 2006 in
Japan for ‘the reduction of recurrence after ischemic cere-
brovascular disorder (excluding cardiogenic brain embo-
lism)’. In addition to the recommended dose of 75 mg, a
lower dose (50 mg) is also available for use in Japanese
patients who are aged =75 years or weigh <50 kg and
may have an increased bleeding risk at the standard dose.
This is based on data that demonstrate a reduction in the
incidence of bleeding events with clopidogrel 50 mg (vs.
clopidogrel 75 mg), while a significant level of platelet ag-
gregation inhibition is maintained. The aim of this phase
IV randomized controlled study was to satisfy the risk-
to-benefit ratio of clopidogrel 75 mg versus clopidogrel 50
mg in Japanese patients with noncardioembolic ischemic
stroke who were aged <75 years and weighed >50 kg.

The COMPASS study indicates that treatment with
clopidogrel 75 mg is not associated with a significant in-
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Table 4. Time to first SAE, serious bleeding event, and other pre-
defined adverse events in the ITT population

Measure Clopidogrel 50 mg  Clopidogrel 75 mg
(n = 558) (n=552)

Serious adverse event

Number of events 49 55

Cumulative incidence®

Week 4

Week 8

Week 12

Week 20

Week 28

Week 36

Week 44

Week 52
log rank test p value
Hazard ratio®

0.004 (0.000-0.009)
0.009 (0.001-0.017)
0.013 (0.003-0.022)
0.027 (0.014-0.041)
0.044 (0.027-0.061)
0.057 (0.037-0.076)
0.073 (0.051-0.095)
0.086 (0.063-0.110)
0.5035

0.877 (0.597-1.289)

0.007 (0.000-0.014)
0.009 (0.001-0.017)
0.013 (0.003-0.022)
0.029 (0.015-0.044)
0.039 (0.022-0.055)
0.063 (0.042-0.083)
0.074 (0.052-0.096)
0.095 (0.070-0.119)

Serious bleeding adverse event

Number of events

Cumulative incidence®

Week 4

Week 8

Week 12

Week 20

Week 28

Week 36

Week 44

Week 52
log rank test p value
Hazard ratio®

10

0.000 (0.000-0.000)
0.002 (0.000-0.005)
0.002 (0.000-0.005)
0.004 (0.000-0.009)
0.005 (0.000-0.012)
0.005 (0.000-0.012)
0.011 (0.002-0.020)
0.017 (0.006-0.028)
0.6496

1.240 (0.489-3.142)

8

0.000 (0.000-0.000)
0.002 (0.000-0.005)
0.002 (0.000-0.005)
0.007 (0.000-0.015)
0.007 (0.000-0.015)
0.007 (0.000-0.015)
0.007 (0.000-0.015)
0.015 (0.005-0.025)

Time to first neutropenia, leukopenia, thrombocytopenia, and

hepatic dysfunction
Number of events

Cumulative incidence®

Week 4

Week 8

Week 12

Week 20

Week 28

Week 36

Week 44

Week 52
log rank test p value
Hazard ratio®

130

0.005 (0.000-0.012)
0.038 (0.022-0.054)
0.078 (0.056-0.100)
0.122 (0.094-0.149)
0.140 (0.111-0.169)
0.186 (0.154-0.219)
0.205 (0.171-0.239)
0.224 (0.189-0.259)
0.5834

0.935 (0.735-1.190)

135

0.013 (0.003-0.022)
0.062 (0.042-0.082)
0.102 (0.077-0.128)
0.137 (0.108-0.166)
0.167 (0.136-0.198)
0.199 (0.165-0.232)
0.229 (0.193-0.264)
0.238 (0.202-0.274)

Figures in parentheses indicate 95% Cls.

Kaplan-Meier method and Greenwood’s formula.
b Cox regression model.
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crease in the risk of bleeding adverse events in the ITT
population compared with clopidogrel 50 mg. The trend
for cumulative incidence of bleeding adverse events in
the all-treated population was consistent with that in the
ITT population, a fact which suggests robustness of the
study results and denies our hypothesis that clopidogrel
75 mg increases the risk of bleeding adverse event by ap-
proximately 30%, as compared to 50 mg. Moreover, the
rate of gastrointestinal bleeding in the clopidogrel 75-mg
group was similar to that in the clopidogrel 50-mg group
and no bleeding events requiring transfusion were iden-
tified. During the on-treatment period, 3 patients in the
clopidogrel 50-mg group and 1 patient in the clopidogrel
75-mg group experienced a significant drop in hemato-
crit. The drops in the clopidogrel 50-mg group were due
to surgery for arteriosclerosis obliterans, ascending co-
lon cancer and gastric ulcer hemorrhage; however, in the
clopidogrel 75-mg group, a cause of the drop could not
be specified since it recovered to normal without any
treatment or study drug discontinuation. Furthermore,
patients treated with clopidogrel 75 mg are not at in-
creased risk of experiencing an SAE, a serious bleeding
adverse event or adverse events of interest. Taking into
consideration the above facts, the safety profile of clo-
pidogrel 75 mg is thought to be comparable to that of
clopidogrel 50 mg.

Asregards etficacy, the COMPASS study showed a nu-
merically lower cumulative incidence of vascular events
in the group treated with clopidogrel 75 mg (2.6%, 95%
CI = 1.3-4.0% vs. 3.8%, 95% CI = 2.2-5.5%; p = 0.4118).
Although the standard dose (75 mg) is not associated
with a significant reduction in the incidence of vascular
events in this clinical trial setting, vascular events de-
fined in this study were considered as life-threatening or
serious events. Taking into consideration the facts that 2
patients suffering vascular events in the clopidogrel
75-mg group would have primarily been excluded from
the study and standard dose has a comparable safety pro-
file to lower dose of clopidogrel, this numerical difference
might mean potential benefit of the standard dose of
clopidogrel. In other words, the study may present a med-
ically important risk of the low-dose clopidogrel for pa-
tients without bleeding risk, even in the absence of a sta-
tistically significant difference. It should also be noted
that this study was not powered to detect a difference in
efficacy.

The incidences of bleeding adverse events and other
adverse events in the present study are comparable to pre-
vious clinical trials with clopidogrel. In the pivotal phase
I1I studies in Japan, major hemorrhagic adverse drug re-
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actions were rare following treatment with clopidogrel 75
mg for 52 weeks, occurring in <2% of Japanese stroke pa-
tients [9]. The same study showed an incidence of hepat-
ic dysfunction of approximately 13.4%, with the inci-
dences of leukopenia, neutropenia and thrombocytope-
nia <2.5%. The PRoFESS study investigated clopidogrel
75 mg versus aspirin and dipyridamole in stroke patients
[7, 11]. Here, the incidence of major hemorrhagic events
was 3.6% in the clopidogrel arm, while any hemorrhagic
events occurred in 4.9% of patients. Adverse events lead-
ing to treatment discontinuation occurred at a similar
frequency in the PROFESS study (10.6%) to the present
study (12.0%).

The incidence of vascular events in the present study
(2.6%) was also similar to that found previously in two
separate studies with clopidogrel 75 mg in Japanese pa-
tients (3.6 and 4.4%, respectively) [9, 10]. Vascular events
in both studies were infrequent compared with those re-
ported in non-Japanese populations. For example, the
incidence of ischemic stroke, myocardial infarction or
vascular death was 5.32% in the clopidogrel 75 mg arm
of the CAPRIE study and the incidence of stroke, myo-
cardial infarction or vascular death was 13.1% in the
PROFESS study [6, 11]. However, cross-study compari-
sons are often unreliable due to subtle differences in
study protocols and distinct patient populations. Indeed,
the recurrence of myocardial infarction has been shown
to belower in patients from Japan compared with the rest
of the world, which could have had an impact on these
results [12].

The main strengths of this study lie in its design as a
randomized, double-blind, double-dummy trial and the
fact that following randomization, the patient character-
istics in the two treatment arms were very similar. The
study also had a high completion rate, with similar pro-
portions of patients from both groups completing the 52-
week course, in addition to a high follow-up rate, with
93.6% of patients completing the study undergoing fol-
low-up assessments.

However, there are also several potential limitations to
the current study. First, the incidence of bleeding adverse
events in the 75-mg group (16.5%) was lower than that
estimated during the sample size collection (26.8%),
thereby reducing the power of the study to determine a
statistically significant difference between the two treat-
ment groups. Second, the trial had many exclusion crite-
ria because the COMPASS study was a postmarketing
clinical trial in which patients with off-label use and/or
with impairments that may hinder detection of efficacy
and safety variables cannot be enrolled. Actually, in Ja-

COMPASS Study in Japanese Patients
with Ischemic Stroke

Table 5. Number (%) of TEAEs among the all-treated population

Type Clopidogrel Clopidogrel
50 mg 75 mg
(n = 556) (n=552)
Any TEAE 463 (83.3) 477 (86.4)
Any serious TEAE 55(9.9) 54 (9.8)
Any TEAE leading to death 2 (0.4) 0
Any TEAE leading to treatment
discontinuation 52 (9.4) 66 (12.0)
Table 6. Time to first vascular event
Clopidogrel 50 mg  Clopidogrel 75 mg
(n = 558) (n =552)
Number of events 21 16

Cumulative incidence®

Week 4

Week 8

Week 12

Week 20

Week 28

Week 36

Week 44

Week 52
log rank test p value
Hazard ratioP

0.005 (0.000-0.012)
0.005 (0.000-0.012)
0.009 (0.001-0.017)
0.022 (0.010-0.034)
0.027 (0.014-0.041)
0.035 (0.019-0.050)
0.038 (0.022-0.055)
0.038 (0.022-0.055)
0.4118

1.312 (0.685-2.514)

0.002 (0.000-0.005)
0.004 (0.000-0.009)
0.005 (0.000-0.012)
0.007 (0.000-0.015)
0.013 (0.003-0.022)
0.020 (0.008-0.032)
0.024 (0.011-0.037)
0.026 (0.013-0.040)

Figures in parentheses indicate 95% Cls.
2 Kaplan-Meier method and Greenwood’s formula.
® Cox regression model.

Table 7. Number (%) of vascular events

Clopidogrel ~ Clopidogrel
50 mg 75 mg
(n = 558) (n=552)
Vascular events 21(3.8) 16 (2.9)
Ischemic stroke 10 (1.8) 12 (2.2)
Myocardial infarction 2(0.4) 1(0.2)
Other vascular event 9(1.6) 5(0.9)
Peripheral vascular disease 1(0.2)® 2(04)
Coronary artery stenosis 1(0.2) 1(0.2)
Angina pectoris 2(0.4) 0
Transient ischemic attack 5(0.9) 2 (0.4)

* One patient died due to a vascular event (peripheral arterial

disease).
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pan, clopidogrel 50 mg has been recommended for pa-
tients with higher bleeding risk such as patients aged =75
years and/or with a body weight <50kg. That would have
resulted in a study population with a small rate of female
gender and atherothrombic stroke. Taking into account
that mean body weight (SD) in Japanese people in their
60s was 64.2 (9.4) kg in men and 53.3 (8.4) kg in women
when the study was conducted, many of the female pa-
tients would have been likely to be excluded from the
study [13]. Furthermore, it can be speculated that some of
the patients with atherothrombic stroke had been exclud-
ed because of being bedridden, needing total assistance,
or having dementia, which may impede efficacy and safe-
ty evaluation considering its larger ischemic area as com-
pared to lacunar stroke. Third, efficacy had been evalu-
ated during 52 weeks of treatment. Nevertheless, the pri-
mary objective of the COMPASS study was safety
evaluation in terms of bleeding adverse events. In addi-
tion, neither new findings nor increasing of the con-
cerned bleeding frequency beyond week 52 had been pre-
dicted.

Furthermore, as described in the section of statistical
analyses, 541 patients per group (approximately 1,100 in
total) were thought to be adequate to show a significant
difference in bleeding adverse events during 52 weeks be-
tween the 50- and 75-mg group. Therefore, 52 weeks was
thought to be an appropriate duration for the postmar-
keting commitment study for safety evaluation. Lastly,
our disclosed relationship with the sponsor would be a
potential risk for the interpretation of the study results.
However, major endpoints of the study were adjudicated
by a third party not related to both authors and sponsor
under blinded condition. Thorough evaluation of clo-
pidogrel 50 mg versus 75 mg over 52 weeks for the man-
agement of ischemic stroke in Japanese patients aged <75
years and weighing >50 kg demonstrated that there were
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no statistically significant differences between the two
dosages in any safety analyses, and no clear difference in
the incidence of vascular events, although this was nu-
merically higher in the low-dose group. Considering the
balance between the seriousness of clinical outcomes as-
sociated with vascular events and bleeding severity, the
benefit of clopidogrel 75 mg in reducing vascular risk
could potentially outweigh the risk engendered by a
bleeding adverse event. Namely, clopidogrel 75 mg pro-
vides a clinically acceptable safety profile and is expected
to be of better clinical benefit as compared to clopidogrel
50 mg for the secondary prevention of ischemic stroke in
Japanese patients who are <75 years old with a body
weight >50 kg.
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Case Report

Intravenous Recombinant Tissue Plasminogen Activator
Thrombolysis in Acute Ischemic Stroke due to Middle Cerebral
Artery Dissection

Ryosuke Doijiri, Mp, Chiaki Yokota, Mp, phD, Rieko Suzuki, mMp,
Kazunori Toyoda, mp, prp, and Kazuo Minematsu, Mp, PhD

Beneficial effect of recombinant tissue plasminogen activator (rtPA) in cerebral
arterial dissection is controversial. We experienced a 45-year-old man with
acute ischemic stroke due to middle cerebral artery dissection, who was treated
with rtPA. Characteristic vascular findings indicating dissection became
evident only in subsequent angiographic examinations. Our case indicates that
serial angiographic examinations should be essential after acute thrombolytic
therapy, especially in young patients who are at a high risk of cerebral arterial
dissection. Key Words: Acute thrombolysis—acute brain infarction—spontaneous
cerebral arterial dissection—magnetic resonance angiography.

© 2012 by National Stroke Association

Although intravenous (IV) thrombolysis with recombi-
nant tissue plasminogen activator (rtPA) is effective in care-
fully selected patients with acute ischemic stroke,! the
beneficial effect of rtPA in patients with cerebral arterial
dissection remains controversial>®. Furthermore, it is
often difficult to distinguish spontaneous cerebral artery
dissection from atherothrombotic or embolic infarction
when the culprit artery is occluded. We report a patient
with acute ischemic stroke due to middle cerebral artery
(MCA) dissection who was treated with rtPA.
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Case Report

A right-handed, 45-year-old man presented with sud-
den onset of left-sided motor deficit and dysarthria, but
no complaint of headache. He arrived in our emergency
room 30 minutes after the onset of symptoms exhibiting
hemiparesis, right conjugate deviation, and dysarthria,
corresponding to a National Institutes of Health Stroke
Scale score of 15. Magnetic resonance imaging (MRI)
detected acute ischemic lesions in the right basal ganglia
and corona radiata (Fig 1A). The anterior branches of the
right MCA were not identified on magnetic resonance
angiography (MRA) (Fig 1B). Although IV rtPA infusion
(0.6 mg/kg) was started by 98 min after stroke onset, no
neurologic improvements were observed. MRA revealed
an occlusion at the superior trunk of the right MCA
insular segment (M2) at 24 hours after initiation of
thrombolytic treatment. MRA as well as 3D- digital sub-
traction angiography (3D-DSA) on day 7 revealed an
aneurysmal-like pouch from the right M2 origin (Fig
1C1, C2). Subsequent MRA examination showed partial
recanalization of the M2 from its origin on day 23
(Fig 1D), and complete recanalization with the pearl-
and-string sign 6 months after stroke onset (Fig 1E1,

915.e7
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Figure 1. Magnetic resonance imaging (MRI) and 3D-digital subtraction angiography (3D-DSA). (A) Diffusion-weighted MRI showing the aren of
hyperintensity in the right basal ganglia and corona radiata (arrow). (B) Magnetic resonance angiography (MRA) petformed on admission showing an
obstruction of the insular segment of the right MCA (arrow). (C) A bulge-like change in the obstructing stump (arrow) observed on day 7 of MRA (C-1) as
well as 3D-DSA (C-2). (D) A partial recanalization (arrows) from the obstructing stump detected on day 23. (E) Complete recanalization with the pearl-and
string sign (arrows) were seen 6 months later on MRA (E-1) and 3D-DSA (E-2).

E2). We finally arrived at a diagnosis of ischemic stroke
due to spontaneous MCA dissection.

Discussion

Our patient had no definite evidence of arterial
dissection or other limitations against IV thrombolysis
during the therapeutic time window. Characteristic
vascular findings indicating dissection became evident
only on subsequent MRA examinations. Although

235

thrombolysis did not trigger aneurysmal formation or
intracranial bleeding in this patient, subarachnoid hem-
orrhage is not a rare occurrence after intracranial artery
dissection.*

Although the use of thrombolysis for extracranial
carotid artery dissection has been well studied,” the
efficacy and safety of rtPA in patients with intracranial
arterial dissection remains controversial.® Even in Japan,
where intracranial vertebral artery dissection is relatively
frequent,’ spontaneous MCA dissection has been rarely



rtPA IN ACUTE STROKE WITH MCA DISSECTION

documented.® Accumulation of data on the management
of intracranial artery dissection would be of great value
for the future prognosis of such patients.
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TRRE, WA REFEME, AR NIHSS 227
(National Institutes of Health Stroke Scale) D454 % #-<
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I, <HRTHIMISBWT, FEAEHIE NIHSS A a7
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(40.9%)H 1, 9B 4 HERETIE, FIE 3 HFRLPI O
S BREB ORI Lol KB 24 BRI LA O BEE
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WO k#E, AREEROIRE - MEHREO i
T8I, Wb 90% UL ETH - 72 (Fig. 1, Table3).

MRk oA E, ATEER Tl low F(65.4-4000
A /km?) 34 Hiz%, high B (4001-11330 A /km?) 10 %
(HraqE 2000 © 4 507 657-3407 A /km?), BEEHE
AT, SEEG-26 )14 Hif%, MB Q2743 N) 15
B, LEE4-123 N)1shgk (PoefE3s N), #IR%E
ATk, SHE(60-329 N) 14 Jfi 7%k M B (330-550 A)
16 S &%, L #E(551-1354 A) 14 Jii 3% (R Je il 403 A),
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KepHiks, W) 7 ¥ ERKERA R

SRR T, ORISR AR R B, RS — R b, AR bk
ELREIIE L > 7 =, 0 A< MATESE Y & — LR IR, EHREAERS [
AR HthE, MLATEE A BRI  ~ ¥ -, ERAHRSAPN LA S AT
RibE, EEREHEAR & BACHEE, KBREKMRRE. BAES SRR RSB
TR, BATRE BRI RN € >~ ¥ —, AR SEmR
HER AR, AR UM SR B, B T B A LS B A 4
vy —, WIKERERE, AREFREN BOBRRE <) 7ok, FEREARNE Hi
Wiks, KARNITLAATE 3 H SRR ANRE, M AERB S b
REAR BRI b, M AT TR NS BB IE AT > & —, IR SRR

TREHRER L 5 —
PEAtEE ARSI BRI, AR I AR S SHRES B, BT AR
TG R R Y 5 —, BRBH IR, b & BOREFIT B & R
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Fig. 1 FRZEpRBEHA 074 7 — & —EEEO 54
Fy M &BAMERDOA 574 r— % —OERTLZRT.

A REREEMEEN T, SEU-3 )12 ik, M 70.1+26.5%, MHE 181.3+19.4%, LB :88.4%

(47 N)18 i 3%,
N)TdH - 72 (Fig. 2).

L#E(8-39 A)14 M f& (thdefi s 11.0%, p=0.026), EABE(SHE) T, ABEHk 48 K

LI OFLMIAR R D AT AR TH - 72 (S B 1 985

N, JRRE, MR RERERROLE L & £2.4%, M :90.5+11.0%, L# :93.1+£7.6%,
AVF4 7= —ROEBRICHEI L o7 £ p=0.0046) (Fig.3). UNEUFT—3 a3 VHED A ¥ 71
7o, BHEARORSHLE)ICBWT, AKEHES3 = —FTE, BEIERITABE 24 BRI OHET
H PA O BS54l O WEAT R ASEE CH b (S B - FEHEREAM (024 © 65.4% vs 25-42 1 36.3%, p<0.0001),
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Table 3 JRZEFRREPENA > 71 7 — ¥ —ROHEBE HOE s

e
MZEPRE P ZHRELETH > 72%E (%) 80.3 (78.3-82.1)
Stroke uniti&GFHE (%) 67.1 (64.7-69.4)
UEHERCT/MRIFEATE (%) 98.7 (98.0-99.1)
i (SEEIIR) THARTAEE (%) 97.9 (96.9-98.5)
rt-PARREBEIEITE (%) 204 (16.3-25.2)
rt-PABHESRE T TH IR N OE (%) 40.6 (29.5-52.9)
P T (%) 92.7 (91.2-94.0)
BRIV T 7 U EHE (%) 77.8 (72.8-82.1)
e T EERESFAAEATR (%) 60.0 (57.5-62.3)
BERFHREHEIGITR (%) 83.8 (81.9-85.5)
SEWMMICL DD 77 LY AMATE (%) 753 (73.1-77.4)
WeE - MR (%) 95.1 (94.0-96.1)
B EHIR A AE O F B R TR (%) 36.8 (34.4-39.2)
TERE H 3 17 (10-29)
ABEEENIHSS 4 (2-12)
JBFEFmMRS 2 (1-4)
rt-PAFHEREE AT B OB (7213300 H) mRS 3 (1-4)

ABERE NIHSS, GBBEERE mRS, 1EBE HEud b9/l (IQR), # D MIEFEIHME (95% CI) 2 RT.

ABef% 3 H DA O B35 7R 50 (024 & 86.4% vs 25—
421 62.8%, p<0.0001) DEITEIMLL, AP OB
TR ER IR MLASHEF BE O AT E 28 20 > 72 (0-24 © 30.5%

W, BHEHER MR WESEREREMBOR
BIHEIZBWT, WIhbEERET R, o7

£ 5

RATIE, ANDBEE, WK BB RiE SR %
DEFELEA VT4 75— —FOEBEICHEEIL 2
Motz KRR 24 FER DA OB CT/MRL,  ABEHA R
Fr DRI SR (SEEE = 2 —, CTA, MRA), AR
FORE /MEREDOHITHEDILS D EIFHE L, »
Thd 0% EDEWIEITRTH -7z, CT/MRI MifT
L, EETIE705% (95%CI 58.6-79.7%)7, F v
<=7 T712% (95%CI 68.4-73.9%)YTH Y,
NLEHEObMbNOFEICTRBETH - 72
W T REBERFI O BE TR, FEENIZB VT 84.1% (95%
CI755-942%)CTHH7, KA L Wi L THVKE
T#H 72 (Table 3). SHOWIIMEEDS, WEEPRaME
Mz e i) BEEEOmrOEBESNAZ EH 5,
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CT/MRI JEATRIEB I TH » 725, —FHT, HeTHEge
WY A FEAR 5 Th B & v ) b EOBIRDS
RENTFERTH o 72,

BEREERORSH L) IZBWT, 3 HUHNOH
FEREFMOMEITENEGETH 7. ZhiFED
FEBEBTT AR TIE, UNEYF—varons
BAY v 7REREFPTEEL T LD L RS
No. 5%, UNEYF—va YBEEORY v 7
KHOYNEYF—Y 3 VEBOFRIZOWTOMK
HPBETHAEY. T, BREEORUIEGSE)
BT, 48 BRI LN o SR #E: o KT R A 8l
THot. PHIMBEFEEOHTENELEETH 77
MBI, o2 BRI L THRIITEOEL D& 2TKE
Motz BYEEICRB AL, BEEM T
HIMEREL RS L, EX 254055, KFEE
TIEEEMEEZEREOH AL, IHHMOLKTHRE
I o7

Mt e, Mot <BDBETHMLEFIIBVWT E
FiE ) O WE T FEREER A, PR R BT O M AT SR MK
PolzDid, BEEFEVAME TRERSRET
LETOM, VNEUF—varzHlabeiiE
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DAENTBY SRR E

BEITNTWAD L HER Lz EEFIRIILEET
FHICB LTk, EEMTIE, BREELRSESE
WITERE oL Bbhs.

SR OWAEE, MOMEOBCHEFIZLY A ¥
TAT =5 —DEEREFPANEINTNE, S8, A
VT4 = — % HWT R OE ORI & BB

DOHEBERIIZFT 9 72121k, DPC(diagnosis procedure
combination) R L 7 F b DF—F O L, Th
ERHLLEEZEZBETRETHAH. DPCH
Sk, A RERED 18.0%TH Y, BTFLLA
TOREEHET L2HOTIRBVA, £V F 14—
5 — @%V*%ﬁ%%t%&b,ﬁ%%&ﬁ%%%
M35 ez hbE#EZD. —FT, DPCD
T~9m HEAMOBHMTH Y, BB 2R EAL O
BB ONR Y, Tk, ARBOEREZ%E
LA V74 r—7—EDOEIZIE, HMlHOBEE R
ETLENH L. AT, HERABRBEEFICBTBRE
WOERIE, HEERFLET L EOWRENDH Y, A
FREH, 50T ARERFICLEA Y747 —
YO BEERTEEZ LN

KA VT4 r—F—ROPT, BITODPC, Lk
T ELEHBONLWEHRE LT, [P EI AR
HMETHBE] [RELD t-PA 25 F T 1 FH
DINTHo7-8], [ ABEE 24 B LI OB T HERERE
T, TABEHR T HUHNOZmESL v 7 7L ¥
AMEAFTER), [ ABERF NIHSS A3 7 & EhTwa.

L, INSOF— IR EEE T A0, B
FAWEMEICL, MELT—FH Y A7 A% /ET

LT lakoohd, WEMBKSPRL, 2ol
B RERIESDENALN KRS
rt-PA $25-F TH | B PLATH o 7212 L T
American Heart Association DH A4 K54 V23T
Wb, Thbbt, FAA4 NS4 TERERER 10
S DA BRIR BRI % 17\, 4S P BUNIC CT e %
56T SETRBEO B AW, | REREZAAIS rt-PA BHE
FERBEIET A EOHRIATV RO, $72, rt-PA
ERr ik 2R IREIE 2 S 60 T LUNTHETT L - BB
WCBWT, BEAELER, EEMEEE Ao S E
Ko T rlELHH Y. 20—HT, bHHE
IZBT D rt-PAREBEIEHOPEL Y, rt-PA BHE
B OEFIRIICIE, —EOHIBEENFET S
EWIRENT. Thbh, £E358 O TIREREEIC
BT ort-PA EH Y 10 B K i 0 B 5 B A 119 4 Fr
(33%), 9B 1 PIL R WEREIL 67 AT

WA VT = —RIOBREE 7 = T8
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BHolb P FER | RO t-PA B
DREATROM FIE, BEBRBOYLHEICORTY I 5
ZEnh, [REDNS rt-PA RS F TH 1 RMLUNT
B o 72F NI rt-PA BHEB L ORITER L L B2, &
WEBEE TRETH S, [ ABREENIHSS 227 ik
BERERENROTFESTLARTTH Y, BEErRE
rEHli T ABORER T L LT, F— 5 By 0HE

A,

BECERALECIE, B EHOE OIS X U
TR MHADOFMETEHIZ X 5T, rt-PA BF
BEERATRO LR, BERIERERORD 7 219,
ERERDO LNV T v FIZO5DP 5T LWL
CENTwab, &%, bPEICBW T MERENE
WA Y74 r— 5 — OBy ERH AT T, DPC
RLv7 M-y O, Ml BB 7 — 2 il v
AT LDREE, 4 VT4 —7 —EHEFEOFME &
EHEBEENDT 4 — FNw 7 ¥ A5 LOREENART
RTH5.

&

AR ERA V7 r—F —ROKIEE OEN

BB

[=]

%&,AL%E.MMwﬁ& I mmﬁ@mﬁu

SR A Do 7.
?ﬁ“a«’vi’zai%’“myj(z‘é@if%o A Tf, /1&91»0)4’ M
F—& =SB LT, HETHERREHG O AT 3 IR
Thol:. BEHEREROERLZHLE) BT, #H
FHREFMOBTRIEETH o722 &, IR
BE) COPMBFEITENBMETH > 722 L1Zo0n
T, %@EW%%b#LL(m<M%#%% &
%, Iz
&k%k,%@%fﬁ%mbét%®W¥'“$%
O EZ GO MAPEETH 5.
E
ABFEIE, TRERAFRITEZEEH 21 fa 4l M 2ROy
TAALD 72D > 27 AR, BRI R R
24-1TFH LWHERERORA LB TAD DD X T
LRSI T AR (WP BRI ¢ IR —R) |0 )
BT & o Th a8 KPRCEELR THELTHN 4 H
He—Fe Ak ORAB R R R E MR A BREFRF K
PR TR 0T), LR SCoE A (H R ARG S), BEE
SR T TE 22 PR T HERE (Table 2) O BAEH 2 & TN

WFFET 3 ORI F A fo 2k (B VR By R A R B B

#B), RS H R (E LR R GRS > & — I W
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