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ABSTRACT

Aim The role of clopidogrel in treating patients with

acute ischaemic stroke is unclear. We have conducted the
clinical trial in order to evaluate the efficacy and safety of
clopidogrel with a loading dose in treating patients with
non-cardiogenic acute ischaemic stroke.

Method Clopidogrel loading dose versus maintenance
dose to treat patients with acute ischaemic stroke in China
(CLASS-China) was a prospective, randomised, double-
blind and placebo-controlled clinical trial in China. Patients
with acute ischaemic stroke of non-cardiogenic origin
within 48 hours of onset were enrolled and those received
thrombolysis were excluded. Enrolled patients were divided
into two treatment groups: loading dose and routine

dose. The primary outcome was the incidence of stroke
recurrence or progression within 7 days. Primary safety
outcome was measured by life-threatening haemorrhage.
An intent-to-treat analysis was used for the statistical
analysis.

Results From March 2008 to March 2010, a total of 303
patients from 16 centres were recruited into this study;
six were excluded because of lack of basic information.
Since the enrolment was slow and the study drug expired
in March 2010, this clinical trial was stopped earlier

than planned. No significant baseline and demographic
differences were seen between the two groups. There
was no difference in primary outcome between the
loading dosage group 16.1% (24/149) and control group
14.9% (22/148), respectively (p=0.782). The mortality
and disability rate within 90 days in loading dose group
(19.6%) was slightly lower than that in controlled group
(23.4%), p=0.444. Loading dose group had two (1.3%)
cases of fatal haemorrhage and control group had four
(2.7%) within 90 days, p=0.674. No significant difference
was detected in other adverse events between the
groups.

Conclusion In our study stopped early due to slow
enrolment, loading dose of clopidogrel does not reduce
the risk of recurrent stroke. Future trials with sufficient
number of patients enrolled are needed to re-examine this
hypothesis.

Wenmin Wang,? Weimin Xiao,®

BACKGROUND

Previous studies have showed that the rate
of recurrent stroke within 7 days can be as
high as 10% after transient ischaemic attack
(TIA) or minor stroke,' and the rate of
stroke in progression (SIP) was up or >30%.”
Although it is difficult to differentiate recur-
rent ischaemic stroke from SIP within 7 days
of onset of the original stroke, effectively
reducing stroke recurrence or SIP within 7
days can improve the prognosis and outcome
of patients. The mechanism of early recurrent
stroke or SIP could be caused by progress of
thrombus or poststroke cerebral oedema,
poor perfusion, haemorrhagic transformation
and other metabolic disorders.” To halt the
progression of thrombus, the use of aspirin
was controversial."™® However, clopidogrel has
not been well studied. As an ADP receptor
antagonist, clopidogrel showed better efficacy
and safety in secondary prevention of stroke
and myocardial infarction than 325mg of
aspirin.” However, pharmacokinetic studies of
clopidogrel showed that maximum inhibition
of platelets with its regular dose (75mg/day)
required 7 days, and a loading dose of 300 mg
could achieve maximum inhibition of plate-
lets within 3hours. Based on this phenom-
enon, loading dose of clopidogrel had been
used in trials of treating coronary heart disease
but in patients with acute ischaemic stroke. A
preliminary study suggested that loading dose
of clopidogrel was feasible and safe in patients
with non-cardiogenic acute ischaemic stroke
or TIA.” We therefore conducted this multi-
centre prospective trial to examine the effi-
cacy and safety of loading dose of clopidogrel
versus standard dose of clopidogrel in patients
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with non-cardiogenic acute ischaemic stroke and TIA in
China.

METHOD
Study design
Since the high incidence of stroke recurrence or
progression within 7 days was used as the primary effi-
cacy outcome for this study, and in order to reduce the
incidence of primary efficacy outcome from 32% to 20%
according to our open preliminary research, CLASS-
China would require a sample size of 600 in order to
detect the difference. CLASS-China is a prospectively,
randomised, double-blinded, placebo-controlled clinical
trial conducted at 17 clinical centres in the mainland
southern China. Double-blind and randomising scheme
was performed by CLASS-China randomisation and drug
blind business operations manual developed by the data
monitoring committee. Patients meeting the enrolment
criteria were randomly assigned to one of the two treat-
ment groups with the use of a double-blind, double-
dummy design. The site investigator called into an auto-
mated system that randomly assigned a number corre-
sponding to a medication kit stored at the study site, and
the medication in the kit was administered to the patient.
Both groups received study drug or placebo immedi-
ately after they arrived to the hospital. After enrolment,
patient took the first dose of three pills of clopidogrel
or placebo (225mg) and one pill of clopidogrel (75mg)
provided by Sanofi-Aventis. All patients took 75mg/day
from the second day to 28 days. All patients had dysphagia
screening prior to the initial dose immediately after they
arrived to the hospital. Patients with dysphagia need not
be excluded from the study. They need nasal feeding after
indwelling gastric tube and study drug or placebo admin-
istered via the gastric tube. The protocol was approved
by the ethics committees of The First Affiliated Hospital
of Sun Yat-Sen University (figure 1). Registration number
(ISRCTN07057952).

Study population

The main inclusion criteria had been designed as partial
anterior circulation infarcts presumed to be caused by
atherothrombosis. Just after the beginning of recruit-
ment, however, such criteria were found not to be feasible
for a multicentre trial. Therefore, the final inclusion
criteria were: onset within 48 hours of acute non-cardi-
oembolic cerebral infarction, 18-80 years of age, signed
informed consent, and CT or MRI confirmation of cere-
bral infarction.

The exclusion criteria were: have received thrombol-
ysis, cardiogenic embolism, clopidogrel allergy, intoler-
ance or contraindication, needing oral anticoagulants
and antiplatelet drugs within 1 week prior to randomisa-
tion, or use of drugs affecting platelet function; serious
liver and kidney dysfunction or heart and lung diseases,
malignant tumours, gastrointestinal disorders seri-
ously affect drug absorption, coagulopathy or systemic

bleeding illness or history and thrombocytopenia or
neutropenia or history, pregnancy or breastfeeding
women, recent surgery, trauma, or any plan for major
surgery.

Combined treatment

All patients received standard medical treatment except
clopidogrel loading dose or maintenance dose. Standard
treatments include management of hypertension,
diabetes, brain oedema, rehabilitation therapy, antibi-
otics when indicated and nutritional support. Traditional
Chinese medicine and other antiplatelet drugs were
prohibited within 7 days after enrolment.

Treatment options after 28 days were determined by the
treating physician according to the indications. Clopido-
grel 75mg/day was recommended up to 90 days. Aspirin
100 mg/day was recommended if patient could not take
clopidogrel. Other antiplatelet drugs were prohibited.

Study outcomes

The primary efficacy outcome was the recurrence of
stroke or SIP within 7 days. Because the SIP was gener-
ally defined as neurological deterioration within 7 days,
it was clinically difficult to differentiate. In this study, an
increase of 22 points on the National Institutes of Health
Stroke Scale (NIHSS) than that at the baseline within
7 days was considered as SIP.® Patients had daily NIHSS
score determination to monitor for the primary efficacy
outcome.

The secondary efficacy outcomes included the
following: (1) Death or dependency ratios within 28 and
90 days (modified Rankin Scale, mRS >3).% Because mRS
and activity of daily living measurement such as Barthel
index (BI) have high level of consistency, we evaluated
and recorded both mRS and BI at the same time. A score
of <75 points on BI was considered dependent.'’ (2)
Recurrence of stroke or death within 28 days. (3) Recur-
rence of stroke, acute myocardial infarction or vascular
death within 28 days.

To classify haemorrhagic complications, the criteria
used by the MATCH study were implemented in this
research.'" The primary safety outcome was life-threat-
ening bleeding events or any fatal bleeding events,
such as symptomatic intracranial bleeding (sICH, symp-
tomatic intracerebral haemorrhage), haemoglobin
decreased =5g/dL, haemorrhagic shock, transfusing >4
units of packed red blood cells. The secondary safety
outcomes include: (1) moderate bleeding events such as
continuous bleeding complications, intraocular haemor-
rhages cause serious vision loss, transfusing >2to 3 units
of packed red blood cells; (2) small haemorrhages such as
other bleeding events not matching the above standard,
excluding ICH; (3) other side effects, including liver
and kidney impairment, leucopenia, thrombocytopenia
through the test of routine blood, blood biochemical
and urine routine, and allergies, skin rash, and so on; (4)
microbleeding: MRI gradient echo (MR-GRE) showing
microhaemorrhage.
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Figure 1

Statistical analysis

This was an intention-to-treat trial. All tests were
one tailed, and a p value of 0.05 was considered statistically
significant. % test was used to examine the incidence of
endpoint events. Quantitative analysis was used to test and
compare the quantity of microbleeding on MR-GRE in 28
days or discharge. Descriptive statistics, frequency table
and data list were used for summary. Continuous variables
were described by descriptive statistics, including sample
size, mean, SD, interval and median. Paired t-test and
two-sample t-tests were used to analyse the change from
baseline in groups. Non-parametric test was used if the
data distribution was abnormal. Two-sided test with 95%
CI was used if the data conformed to t distribution. Clas-
sification variables were described by descriptive statistics,

CLASS-China study protocol. SIP, stroke in progression.

including sample size, frequency counts and percentages.
Non-parametric test was used for analysis of change from
baseline and comparison between the two groups.

RESULTS

From March 2008 to March 2010, a total of 17 centres
were recruited but only 16 enrolled patients. A total of
303 patients were finally enrolled into this study but six
cases were excluded because of lack of basic information.
It was unanticipated that the enrolment was very slow.
Along with the expiration of the study drug in March
2010, the trial had to stop. The demographic characteris-
tics and baseline data between the two groups showed no
significant differences (table 1).
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Table 1 Demographic and baseline characteristics of the patients

Groups Loading dose group Standard dose group o}

n 149 148 -
Age (year) 64.0 (10.7) 63.5 (11.0) 0.706
Male 105 (70.5%) 92 (62.2%) 0.130
Onset to admission time (hour)* 17.3 (11.9) 17.7 (12.9) 0.771
BMI (kg/m?)* 23.9 (3.2) 23.3 (3.5) 0.143
Systolic pressure (mm Hg)* 151 (25.1) 150 (22.6) 0.900
Fasting blood sugar (mmol/L)* 0(4.3) 3(2.8) 0.157
Hypertension history 87 (58.4%) 87 (58.8%) 0.945
Diabetes history 27 (18.1%) 27 (18.2%) 0.978
Coronary heart disease history 8 (5.4%) 7 (4.7%) 0.801
TIA history 2 (1.3%) 1(0.7%) >0.999
Stroke history 20 (13.4%) 21 (14.2%) 0.848
Current or ex-smoker 51 (73.9%) 46 (75.4%) 0.845
Alcoholic 42 (28.2%) 35 (23.6%) 0.372
Baseline mRS (3-6)t 101 (67.8%) 97 (65.5%) 0.682
Baseline BI (0 to <75)1 96 (64.4%) 97 (65.5%) 0.841
Baseline NIHSS 7 (3.3) 2 (3.6) 0.222

*Units.
TScores.

BI, Barthel index; BMI, body mass index; mRS, modified Rankin Scale; NIHSS, National Institutes of Health Stroke Scale; TIA, transient

ischaemic attack.

For the primary efficacy outcome, the total stroke
recurrence or SIP within 7 days was 15.5%, which was
lower than our expected rate of 32%, and there was no
difference between the two groups: loading dosage group
16.1% (24/149) and control group 14.9% (22/148),
respectively, p=0.782. For the secondary efficacy outcome,
death or dependency within 28 days was 32.2% (46,/149)
in the loading dose group and 30.9% (43/148) in the
controlled group (p=0.808). Death or dependency within
90 days was 19.6% (27/149) in loading dose group and
23.4% (32/148) in the controlled group (p=0.444). There
was no difference between the two groups on recurrent
stroke, acute myocardial infarction or death within 28

days: loading dosage group 18.1% (27/149) and control
group 16.2% (24/148), respectively (p=0.663, table 2).

For the safety outcome, fatal bleeding (sICH) was found
in two cases (1.3%) in loading dose group and four cases
(2.7%) in control group within 90 days, p=0.674. There
was no difference in adverse events or severe adverse
events between the two groups (table 3).

DISCUSSION

Of all antiplatelet agents used during the acute period to
treat ischaemic stroke, aspirin showed marginal benefit
when given within 48 hours in IST/CAST (International

Table 2 Comparison of efficacy between the treatment groups of loading and standard dosage of clopidogrel

Loading dose

Groups group Standard dose RRR (95% CI) p

n 149 148 = -
Stroke within 7 days*, n (%) 24 (16.1%) 2 (14.9%) 7(-64.7,48.2)  0.7823
Death or dependencyt within 28 days, n (%) 46 (32.2%) 3 (30.9%) - 0.808
Death or dependencyt within 90days, n (%) 27 (19.6%) 2 (28.4%) - 0.444
Recurrent stroke or death within 28 days 27 (18.1%) 4 (16.2%) - 0.663
Recurrent stroke, acute myocardial infarction or 27 (18.1%) 4 (16.2%) - 0.663

death within 28 days

*Primary outcome.
tDependency: modified Rankin Scale >3.
RRR, relative risk reduce.
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Table 3 The life-threatening bleeding events between
loading and standard dosages of clopidogrel treating groups
for all patients

Life-threatening bleeding events

Groups n 7 days 28days 90days
Loading dose 149 2 (1.3%) 2(1.3%) 2(1.3%)
group
Standard dose 148 2 (1.4%) 2(1.4%) 4(2.7%)
group
p - 1.0 1.0 0.674

Stroke Trial/Chinese Acute Stroke Trial) trials.'> LOAD
trial using 325mg of aspirin plus 375mg of clopidogrel
within 36hours appeared to be safe and significantly
less likely to experience neurological deterioration
(p<0.002)." Several other small trials using either a
loading dose of 600mg of clopidogrel within 24 hours,
or combination of aspirin and dipyridamole in acute
ischaemic stroke showed such uses were safe but efficacy
was unclear. EARLY trial compared 100 mg of aspirin to
25mg of aspirin plus 200 mg of extended-release dipyrid-
amole within 24 hours of stroke or TIA or after 7 days of
aspirin monotherapy.'* There was a very marginal benefit.
The FASTER (Fast Assessment of Stroke and Transient
Ischemic Attack to Prevent Early Recurrence) trial used
clopidogrel to treat patients with minor strokes (NIHSS
score <4) within 24 hours of qualifying event. The risk of
recurrent stroke was 7.1% compared with 10.8% in the
placebo arm (p=0.019)."" A trial using clopidogrel loading
dose atleast 300 mg (with or without aspirin) for moderate
and severe ischaemic strokes (NIHSS score >3) showed
such loading dose was safe and effective.'® However, this
trial was a retrospective study and the maintenance dose
was not combined with aspirin, as 91.5% of the group
received clopidogrel loading dose combined with aspirin.
A multicentre double-blinded randomised controlled
trial study in Sweden showed that aspirin (325mg/day, 5
days) given within 48 hours of onset failed to reduce the
early stroke progression compared with placebo.’ CAIST
(Cilostazol in Acute Ischemic Stroke Treatment) study
showed cilostazol was safe and effective for acute cerebral
infarction compared with aspirin, but without statistical
differences between them.'” SOCRATES study suggested
that there was no difference in the primary outcome (the
composite outcome events, including stroke, myocardial
infarction and death for the first time after enrolment)
between ticagrelor and aspirin. But ticagrelor was better
than aspirin of the composite outcome events on the
seventh day, and haemorrhagic events were the same with
aspirin.'®

The original purpose of our study was to provide
evidence that loading dose of clopidogrel was more
effective on SIP caused by atherosclerosis. The reason
for modifying the inclusion criteria during the trial was
that the subtype of ischaemic stroke was difficult to be

8

determined within 48hours of onset in a multicentre
trial. Therefore, we enrolled patients with acute non-car-
dioembolic cerebral infarction origin within 48hours
and who met the other inclusion criteria after research
council symposium.

Our trial tested clopidogrel in a different way. Since
we did not reach the prespecified 600 patients and only
297 patients were enrolled and followed up, the sample
was too small to detect any meaningful difference in the
primary and secondary outcomes. However, our study
seemed to show a trend of lower rate of disability and
haemorrhagic event in patients who received loading
dose of clopidogrel. Such trend requires a large prospec-
tive trial to confirm.

The limitation of our trial was the low number of enrol-
ment. Several reasons could explain this phenomenon.
First, the current doctor—patient relationship in China is
critical, which makes it difficult to enrol patients in clin-
ical trials. Second, patient and family were sceptical in
participating in treatment trials. These two reasons led
to slow speed to enrol patients so that the study drugs
expired. Since the trial could not continue, the research
council decided to terminate the research and perform
statistical analysis for those enrolled.

Another limitation of our trial was the lack of a study
log allowing for determination of how our study popu-
lation differs from our general population of patients
with stroke. During the process of this study, only those
patients who met the inclusion criteria and did not
accord with standard of exclusion criteria were requested
to be informed consent, and the screened data for those
patients who did not agree to attend this study had not
been recorded.

CONCLUSION

In our study stopped early due to slow enrolment, loading
dose of clopidogrel does not reduce the risk of recurrent
stroke. Future trials with sufficient number of patients
enrolled are needed to re-examine this hypothesis.
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