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Abstract

Objective: The primary objective of this study was to test the hypothesis that the antiplatelet effects of loading
dose of locally manufactured clopidogrel Lowplat referred as drug (B) 600 mg (8 tablets) given once is compa-
rable to the antiplatelet effects of loading dose of foreign manufactured clopidogrel Plavix referred as drug (A)
600 mg (8 tablets) given once in patients with suspected ischemic heart disease.
Methods: This was a double blind, randomized, cross over, study, to compare the safety and efficacy of study
drug (B) versus (A) in adult subjects suffering from suspected ischemic heart disease presented at National
Institute of Cardiovascular Disease (NICVD), Karachi. 
Results: Mean platelet aggregation inhibition by drug (B) was 60.7% (p<0.001), while with drug (A) it was 57.8%
(p<0.001), using 20 µmol/L ADP, which is statistically significant and comparable. Clopidogrel 600 mg as load-
ing dose was well tolerated. 
Conclusion: Both drugs were equally effective in reducing the platelet aggregation. CLAP-IHD confirmed that
drug (B) and (A) are equally effective and comparable antithrombotics in Pakistani population. The cost benefit
of drug (B) should be made beneficial to the patients (JPMA 55:443;2005).
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Introduction
Platelets provide the initial haemostatic plug at

sites of vascular injury. The first step in the formation of
this temporary clot begins with platelet adhesion. After
adhesion and recruitment of additional platelets to the
site of injury, activated platelets undergo a number of
changes that result in platelet aggregation, a process that
allows platelet, to adhere together and form a plug at the
site of injury.1-3

The thienopyridine derivatives, ticlopidine and
clopidogrel, are antiplatelet agents that inhibit platelet
aggregation induced by adenosine diphosphate, thereby
reducing ischemic events.4

There have been several randomized trials of
antiplatelet drug in patients with disorders in which
platelet activation was involved.5 Their purpose was to
determine the extent of reduction in various subsequent
risks; in particular, risks of ischemic stroke, myocardial
infarction, and death from vascular disease (vascular
death). Patients at increased risk of such outcomes includ-
ed   those with atherothrombotic disease such as transient
ischemic attacks or mild stroke, moderate or severe stroke,
unstable angina, acute and remote myocardial infarction
and atherosclerotic peripheral arterial disease, also include
POBA and PCI as acquired causes of vascular trauma, pre-
disposing to platelet aggregation and thrombosis.6

Aspirin and NSAIDs inhibit platelet cyclooxyge-
nase, thereby generating blockade in the formation of
thromboxane A2. These medications produce a systemic
bleeding tendency by impairing thromboxane dependent
platelet aggregation and consequently prolonging bleeding
time.7

Clopidogrel is an inhibitor of platelet aggrega-
tion selectively inhibits the binding of adenosine
diphosphate (ADP) to its platelet receptor and the sub-
sequent ADP-mediated activation of the glycoprotein
GPIIb/IIIa complex, thereby inhibiting platelet aggrega-
tion. Clopidogrel acts by irreversibly modifying the
platelet ADP receptor. Consequently, platelets exposed
to clopidogrel are affected for the remainder of their
lifespan.

Dose dependent inhibition of platelet aggregation
can be seen 2 hours after single oral doses of Clopidogrel
75 mg. Repeated doses of 75 mg Clopidogrel per day inhib-
it ADP-induced platelet aggregation on the first day, and
inhibition reaches steady state level between Day 3 and
Day 7.8 Number of studies use loading dose of Clopidogrel
up to 600 mg, resulting in rapid and pronounced inhibition
of ADP induced platelet aggregation inhibition.9,10

Clopidogrel has been shown to effectively inhibit
platelet aggregation and is at least as effective as aspirin in
preventing cardiac events in patients with atherosclerosis. 

Combined aspirin with clopidogrel therapy is superi-
or to aspirin alone in reducing thrombotic events after stent
placement.11

Clopidogrel is available in the international market
with the brand name of drug (A), and is being widely used
and has high cost (more then 10 times as compared to local
brands). Recently many companies have launched local
manufactured clopidogrel at economical price.

Many studies have shown substantial reduction in
the thrombotic complications particularly acute and suba-
cute stent thrombosis using aspirin and clopidogrel combi-
nation. Thus it would be pertinent to evaluate the safety and
efficacy of this new brand in Pakistani population and
observe the cost effective comparison. It was interesting to
know that in Pakistan there were no such tests and/or facil-
ities available to assess the aggregation inhibition by
antiplatelet drugs. For this study state of the art equipments
and/or reagents were imported from United States of
America, and one of the local manufactured Clopidogrel,
drug (B) was compared with foreign manufactured
Clopidogrel drug (A).

Patients and Methods
This was a double blind, randomized, cross over,

comparative study, to compare the safety and efficacy of
drug (B), Lowplat, versus drug (A) Plavix, in adult sub-
jects suffering from suspected ischemic heart disease pre-
senting at National Institute of Cardiovascular Disease
(NICVD), Karachi. 

Thirty five subjects were enrolled in this study.
Subjects who met the entry criteria were cases with suspect-
ed ischemic heart disease (IHD), stable cases of IHD who
had stopped treatment and were willing to be included in the
study and gave written consent to participate. All patients
were randomized to Group A or B.

Exclusion criteria included patients with acute coro-
nary syndrome, uncontrolled hypertension, severe renal or
hepatic insufficiency, a history of bleeding disorder, or
abnormal white or red blood cell, platelets and haemoglobin
counts, also patients not taking antiplatelet and anticoagu-
lant therapy. 

In group A, patients took drug A in treatment period
1 and drug B in treatment Period 2, while in group B,
patients took Drug B in treatment period 1 and drug A in
treatment period 2.

Patients were subjected to routine laboratory screen-
ing tests e.g., ECG, CP, LFTs, Urea, Creatinine, electrolytes.
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Those who met the entry criteria were randomized and base-
line platelet aggregation study of each patient was per-
formed on Chronolog aggregometer. Thereafter each patient
received a loading dose of 600 mg (8 tablets) of either drug
(B) or (A) (according to the randomization group) to be
swallowed in the presence of study coordinator. After 24
hours, a 2nd blood sample was collected to determine the
antiplatelet effect of the study drug and other laboratory
tests mentioned earlier were also carried out. A two weeks
washout period12 was given to the patients before repeating
the same procedure with the second drug in treatment peri-
od 2.

The trial was conducted from September to
October, 2004 at NICVD. 

Table. Baseline characteristic of the patients at time of enrolment.

Figure 1. Crossover study design.

Equipment and Reagents
The whole-blood platelet aggregometer and supplies

needed for performing whole-blood aggregation (i.e.
reagents, cuvettes, stir bars, micropipettes, tips etc) were
purchased from Chrono-Log Corp. Isotonic saline was from
Otsuka and Vacuette tubes, blood collecting adaptor, multi
sample needles were acquired from Greiner bio-one.

For the study commercially available tablets of drug
(B) and drug (A) were directly purchased from the local
pharmacy. After taking the baseline blood samples the study
coordinator  dispensed 600 mg (8 tablets) of  drug (B) or (A)

depending on the randomization group in the treatment peri-
od 1,  patients took study medication orally in the presence
of study coordinator, and after washout period the same pro-
cedure was repeated in the  treatment period 2  with the sec-
ond drug. 

Concomitant medication needed for the treatment of
underlying diseases or conditions were continued with the
exception of antiplatelets/anticoagulants.

Platelet Aggregation Test
Currently available methods for assessing platelet

function (e.g. light transmittance aggregometry) were
developed primarily to detect inherited and acquired
platelet abnormalities and are not readily adaptable to a
point-of-care setting. Major limitations of the current
light transmittance (turbidimetric) platelet aggregation
assays are the multicomponent equipment requirements,
the relatively long time required to perform these analy-
sis, and the need for technologists experienced in prepa-
ration of PRP and cell counting techniques. In contrast,
electrical impedance aggregometry requires no cell sepa-
ration and minimal preparation time (only 1:1 dilution of
blood with saline and a 5-minute incubation before the
initiation of the assay) and is an FDA approved clinical
method for evaluating platelet function.13-15 The tech-
nique measures aggregation as an increase in the electri-
cal impedance across two precious metal wires resulting
from the accumulation of platelets in response to an ago-
nist.16

Impedance aggregation can be completed 30 min-
utes after a blood sample is obtained, and the method pro-
vides accurate results up to 3 hours.17,18 Comparison of tur-
bidimetric and impedance aggregation responses on blood
samples from healthy donors show a good correlation
between the two techniques.19

Electrical Impedance Aggregation Assessment Study
Blood samples were collected immediately before

administration of study drug on day 1 of treatment period 1
and 2 and on day 2 (24 hours after the administration of
study drug) of treatment period 1 and 2, blood was drawn by
direct venipuncture using vacuette tubes. After collection,
the blood tubes were gently inverted several times to ensure
complete mixing with the sodium citrate anticoagulant pres-
ent in the vacuette tube.

Platelet Aggregation Measurements

Impedance Method
Electrical impedance aggregation measurements

were performed on the Chronolog whole-blood aggregome-
ter model 591. The instrument has received approval from
the Food and Drug Administration.20

Baseline Characteristics  Values 

 
Total no of Patients  35 

No of patients completed the trial  30 

Mean Age 49 Years 

Men / Women 21 / 9 

Hypertension 11 

Diabetes Mellitus  3 

Smokers 3 

MI 2 

Stroke 1 
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An aliquot of whole blood (0.5 ml) was diluted
with an equivalent volume of isotonic saline and incubat-
ed for 5 minutes at 370C. The impedance of each sample
was monitored at sequential 1-minute intervals until a sta-
ble baseline established. After a stable baseline was estab-
lished, the agonist ADP (20 µmol/L) was then added to the
sample and aggregation was monitored for 6 minutes. The
final increase in ohms over this period was displayed as a
numeric LED readout. In addition, a graphical printout
(i.e. chart tracing) of each electrical impedance aggregom-
etry was also obtained. For each sample, the percent of
baseline aggregation was determined by the: maximum
change in ohms of test sample divided by the maximum
change in ohms of the baseline sample. Finally, the prod-
uct of the above calculation was be multiplied by 100.18

The study was conducted in accordance with the eth-
ical principles stated in the most recent version of the
Declaration of Helsinki and the applicable guidelines on
good clinical practice.     

Statistical Evaluation
Paired T -test was used to detect the difference

between pre and post treatment for both drugs
Both drugs were given to all patients in group A and

Group B in following sequence:
Group A - Drug A followed by Drug B after the

wash out period of 2 weeks. 
Group B - Drug B followed by Drug A after the

wash out period of 2 weeks. 
Mean reduction in platelet aggregation by drug (A)

was 57.8% (P<0.001) and standard deviation was 31.4%.
Mean reduction in platelet aggregation by drug (B) was
60.7% (P<0.001) and standard deviation was 30.8%. 

The Mean difference in platelet aggregation by both
drugs was only 2.9% which was statistically insignificant
(p=0.715). The 95% confidence interval for the difference
between both drugs was 2.9% ± 15.5%

This showed that both drugs were equally effective
in reducing the platelet aggregation in all patients. 

Results
In this cross over study design the patients were

divided into 2 groups i.e. Group "A" and Group "B" and
were given Drug A + B according to the study protocol.

The mean reduction in platelet aggregation by
drug (A) was 57.8% (P<0.001) and by drug (B) was
60.7% (P<0.001). This showed that both drugs were
equally effective in reducing the platelet aggregation in
all patients. 

A total of 35 patients were enrolled in this ran-
domized cross over trial. One patient was dropped from
the study due to low platelet count, while 4 patients did
not return for follow-up visits. Thirty patients complet-
ed the study (n=30).

Only four patients complained of minor adverse
reactions like headache, dizziness, burning sensation,
weakness, pain, sense of warmth, vertigo, sweating and
fatigue. The 600 mg loading dose of clopidogrel was
well tolerated, notably without any increased incidence
of bleeding.

There was no significant difference observed in the
values of routine lab tests performed pre and post therapy
for both groups.

Discussion
Among the ongoing efforts against atherothrombotic

disease, a major cause of the most common cause of death
worldwide (cardiovascular and cerebrovascular disease),
the antiplatelet agent clopidogrel continues to be extensive-
ly investigated in one of the largest clinical trial programs to
study antithrombotic effects. 

More than 85,000 people were enrolled in previ-
ously published landmark trials studying clopidogrel
alone or in combination with aspirin, such as CAPRIE4,
CLASSICS21, CURE22 (including PCI-CURE23),
CREDO24, COMMIT/CCS-225, and CLARITY-TIMI
28.26 These studies have enabled the international medical
community to better understand the potential role of
clopidogrel alone and in combination with aspirin in
reducing events (heart attack and stroke) caused by
atherothrombotic disease, although aspirin is the treat-
ment of choice in atherothrombotic disease, however it is
given in combination with clopidogrel in patients with
post PCI, post CABG, unstable angina/NSTEMI. The
ongoing clopidogrel clinical trials are designed to further
evaluate the role of clopidogrel in reducing these 
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manifestations and the potential benefits derived from
continued clopidogrel therapy. 

The present study sought to investigate the
antiplatelet effect of 2 brands of clopidogrel namely drug
(B) and (A) in Pakistani patients with suspected IHD.
Compared to baseline mean dose dependent inhibition of
platelet aggregation achieved by approximately 57-60%
(p<0.001) in patients receiving the 600 mg loading dose and
was well tolerated. Comparing our results with those of
other randomized studies on clopidogrel confirm the out-
come of the study.8-10

The study data on whole-blood aggregometry pro-
vides direct evidence of decreased platelet aggregation,
while confirming drug (B) and (A) as equally effective
and comparable antithrombotics in Pakistani population. 

Antiplatelet therapy has immense importance
particularly post PCI and CABG. In most instances out-
come of intervention depends on regular intake of pre-
scribed drugs over a long period of time. To enhance
compliance of our patients while considering their
socio-economic condition, it is advisable to prefer
where possible locally manufactured quality drugs over
expensive foreign brands, as at a cost of 3 tablets of
drug (A) our patients whole months need could be ful-
filled by locally manufactured drug (B).

While the study fulfils the objectives set by the study
protocol for this project there remain limitations. Being a
pilot study, the number of patients studied is relatively
small. However, as each patient served as his own control,
any bias due to large inter-patient variation in values is min-
imized. Platelet aggregation as measured by Electrical
Impedance measurement was the surrogate end point  and
not clinical events, the results therefore do not conclusively
prove the clinical efficacy of these drugs in reducing
MACE. However, the clinical efficacy of clopidogrel has
already been amply demonstrated and the methodology
employed is standard and validated worldwide and is in rou-
tine clinical practice and research usage. The purpose of this
study was only to compare the efficacy of two different
brands of the same drug with vast difference in price. The
result of this pilot study   therefore are of definite relevance
and merit a follow-up with larger clinical trials the matter of
cost and quality of product are both critical in a developing
country like Pakistan. The study supports the conclusion
that despite very large difference in the cost of the two prod-
ucts, the efficacy of platelet aggregation appears to be no
different. 

Conclusion
Mean dose dependent inhibition of platelets aggre-

gation achieved by Clopidogrel drug (B and A) is approxi-
mately 57-60% (p<0.001) in patients received Clopidogrel

600 mg as loading dose and was well tolerated. Study
results are in accordance with other randomized studies on
Clopidogrel confirmed the out come of this study.

CLAP-IHD confirms that drug (B) and (A) as equal-
ly effective and comparable antithrombotics in Pakistani
Population.

The equivalent clinical benefit demonstrated by drug
(B) and (A) in CLAP-IHD study suggest that; drug (B) is as
safe and as effective as drug (A) and can be used with full
confidence in patients who require antiplatelet therapy.
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