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ABSTRACT
Objectives: To compare the antiplatelet effect of aspirin alone with the antiplatelet
effect of combination of aspirin and clopidogrel in cardiovascular patients.
Methodology: This study was conducted in the Jan 2008 in the out patients
department of cardiology, PGMI, Lady Reading Hospital Peshawar. Patients
coming to cardiology OPD and taking aspirin alone or in combination with
clopidogrel for different cardiovascular diseases were included. Blood was take
from each patient for measuring platelet aggregation using whole blood
aggregometer and result of each individual was noted .
Results: A total of 128 patients were included. Patients who were taking only
aspirin were 68. Their mean age was 52.89 ± 9.43 years. Male were 31(45.6%).
Majority 46(67.6%) of these patients were suffering from ischemic heart disease
(IHD). The rest were having hypertension 7(10.3%), CCF 8(11.8%), DM 3(4.4%)
or PAD 4(5.9%). Patients who were taking both aspirin and clopidogrel were 60.
Their mean age was 52.45 ± 8.71 years. Male were 44(73.3%). Patients were
suffering from IHD 59(98.3%). Patients taking aspirin were having mean platelet
aggregability of 7.10±5.89 ohms and patients taking both aspirin and
clopidogrel were having mean platelet aggregability of 4.18±4.6 ohms
(p=0.002). Among patients who were taking only aspirin mean aggregability of
patients with IHD was7.54±5.44ohms , HTN was 10.14 ±5.87 ohms, CCF was
3.12±6.22 ohms, DM was 9.0±7.8ohms and PAD was 3.25±6.5.ohms.
Conclusion: Combination of clopidogrel and aspirin is more effective than aspirin
alone in reducing platelet aggregation.
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Whole blood (0.5 ml) was diluted with an equivalent volume
of isotonic saline and incubated for 5 minutes. The
impedance of each sample was monitored at sequential 1minute intervals until a stable baseline established. The
agonist ADP (20 µmol/L) was then added to the sample and
aggregation was monitored for 6 minutes. With time platelets
aggregates over electrodes and impedance increases. The
final increase in impedance (in ohms) over this period was
displayed as a numeric readout. In addition, a graphical
printout (i.e. chart tracing) of each electrical impedance
aggregometry was also obtained. Each reading was noted
on the patient's proforma.

INTRODUCTION
Aspirin is the most widely used anti platelet drug world wide.1
Its use reduces the risk of major vascular events by
approximately 25% in high risk cardiovascular patients.2
Despite aspirin use patients still suffer vascular events
suggesting that aspirin does not completely inhibits
platelets. This lead to the emergence of other antiplatelet
drugs including clopidogrel. Aspirin and clopidogrel when
given in combination acts synergistically because both
drugs inhibit platelets on different pathways.3, 4 Compared
with aspirin alone combination of clopidogrel and aspirin
reduce the risk of ischemic events in patients undergoing PCI
and non STEMI.5 The beneficial effects of antiplatelet drug
Clopidogrel in patients with ischemic heart disease have
been investigated extensively, but majority of landmark
studies were conducted in western population.6,7 Different
aspects of clopidogrel including effect of dose and
comparison of different brands have also been studied in few
local studies.8-10 We could not find any local study in which
the effect of combination of clopidogrel with aspirin was
studied.

All patients gave informed written consent to participate in
the study.
Data was analyzed using SPSS version 14. Independent
sample T test was used to detect difference between the
aggregability of the two groups. P value of <0.05 was taken
as significant.

RESULTS
A total of 128 patients were included. Patients who were
taking only aspirin were 68. Their mean age was 52.89 ±
9.43 years. Patients who were taking both aspirin and
clopidogrel were 60. Their mean age was 52.45 ± 8.71
years(p=0.365). In the former group males were 31(45.6%)
and female were 37(54.4%), while in the later group male
were 44(73.3%) and female were 16(26.7%) {p=0.000}.
Table 1 shows gender wise difference in age between the two
groups.

Present study was performed to compare the antiplatelet
effect of aspirin alone with the antiplatelet effect of
combination of aspirin and clopidogrel in local
cardiovascular patients.

METHODOLOGY
This study was conducted in the Jan 2008 in the out patients
department of cardiology, PGMI, Lady Reading Hospital
Peshawar which is the largest and oldest tertiary care
hospital of the Khyber pukhtun khwa province. Patients of
both Genders , aged more than 20 years and taking aspirin
(75-325mg) alone or in combination with clopidogrel for at
least 10 days for different cardiovascular diseases were
included.

Among patients taking only aspirin majority 46(67.6%) were
suffering from I.H.D. The rest were having hypertension
7(10.3%), CCF 8(11.8%), DM 3(4.4%) or PAD 4(5.9%).
While patients on double antiplatelets almost all (98.3%)
n=59 were suffering from IHD.
When whole blood aggregability was performed patients
taking aspirin were having mean platelet aggregability of
7.10 ± 5.89 ohms(range 0 to 21) and patients taking both
aspirin and clopidogrel were having mean platelet
aggregability of 4.18 ± 4.6 ohms(range 0to 17) (P= 0.002)
(Figure 1).

Patients taking any other anticoagulant like heparin or
warfarin or having history of bleeding disorder or deranged
RBS, WBC or Platelet count were excluded from the study.
The machine used for platelets aggregation was chronolog
whole-blood platelet aggregometer (WBA). Other supplies
needed for performing whole-blood aggregation were
reagents, cuvettes, stir bars, micropipettes, tips etc.

Effect of gender on platelet aggregability in the two groups is
shown in Table 2. In aspirin only group males had higher
platelet aggregability than females, but the difference was

Table 1: Gender wise difference in age between the two groups
Age(years)

p-value

Male

Female

Only aspirin

53.06 ±8.94

52.75±9.95

.83

Aspirin+Clopidogrel

51.63 ±9.23

54.68±6.86

.41
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Table 2: Gender wise difference in platelet aggregability between the two groups
Aggregability (ohms)
Male

Female

p-value

Only aspirin

7.67±6.19

6.62±5.67

.07

Aspirin+Clopidogrel

4.18±4.67

4.19±4.63

.62

Figure 1: Platelet Aggregability in patients taking aspirin alone
and aspirin+clopidogrel
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Figure 2: Platelet Aggregability in different diseases
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Figure 3: Correlation of age with platelet aggregability in patients taking only aspirin
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Figure 4: Correlation of age with platelet aggregability in patients
taking both aspirin+clopidogrel
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not statistically different. In the combination group male and
female patients had almost similar platelet aggregability.
Among patients who were taking only aspirin mean
aggregability of patients with IHD was7.54+_5.44 , HTN
was 10.14 +_5.87, CCF was 3.12+_6.22, DM was
9.0+_7.8 and PAD was 3.25+_6.5.ohms (Figure 2).
When age was correlated with aggregability, in both groups,
the correlation was found to be weakly negative and
insignificant. For aspirin group pearsons correlation
coefficient r=--0.177(p=0.149) and for aspirin+
clopidogrel group pearsons correlation coefficient r=-0.130(p=0.322) Figure 3 and 4.

DISCUSSION
Platelet activation and aggregation significantly contributes
to the development of cardiovascular events. The initial step
in this process is the adhesion of platelets, with the help of its
receptors, to the disrupted endothelium.11-13 This is followed
by platelet activation, synthesis and release of different
mediators including Thromboxane A2 and ADP, which
further amplify the process.14,15 Subsequently platelet
aggregation occur which results in plug formation14,16
Inhibition of this process plays important role in the
prevention of cardiovascular disease17,18 Aspirin only
par tially inhibit platelet aggregation by blocking
thromboxane mediated aggregation pathways. 1 9 , 2 0
Clopidogrel blocks P2Y12 ADP receptor and thus ADP
induced platelet aggregation is inhibited.3,4 Patients having
least sensitivity to the effects of aspirin on Arachidonic acid
pathway were found to be highly sensitive to the ADP
receptor antagonist clopidogrel.21 Clopidogrel is now the
recommended treatment in patients with acute coronary
syndromes and in those undergoing PCI.22,23
The aim of present study was to find the difference between
inhibition of platelet aggregation by aspirin alone and by
combination of aspirin and clopidogrel. The present study
proved that the combination of the antiplatelets is more
effective in inhibiting platelet aggregation. These finding are
in accordance with the results of other studies.24,25
In present study patients who were using aspirin alone, 67%
were suffering from IHD, the rest were using it for other
indications like CCF, DM, HTN, PAD . On the other hand
almost all patients (98.3%) who were taking combination
were having IHD. This points towards the guideline
recommendations of use of combination of antiplatelets only
in high risk patients (eg IHD) and not in other diseases.
Differences between the number of male and female patients
in the aspirin only group is not as high (45% vs 54%) as in the
combination group (73% vs 26%).One reason for higher
number of patients in combination group may be that in this
group almost all patients were suffering from IHD, which is
more common in men.
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Of the currently available tests to asses the inhibition of
platelet aggregation, LTA (Light Transmission
Aggregometry) is considered to be the gold standard, but its
use is mainly limited to specialized laboratories.26 In our
study we used whole blood aggregometry to asses platelet
aggregation inhibition because it needs short time, is
reliable27 and is FDA approved.28,29 WBA measures electrical
impedance between two electrodes, immersed in whole
blood, after addition of a platelet agonist using a chronolog
aggregometer.30,31
Our study has certain limitations. It was a single centre
study. Instead of clinical events, platelet aggregation was
taken as the surrogate end point. Patients history about drug
compliance was relied upon and blood levels of drugs was
not performed.

CONCLUSION
Combination of clopidogrel and aspirin is more effective in
reducing platelet aggregation.
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