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Abstract:

This study investigated the effect of clopidogrel on lipid profile-linked parameters in Iraqi pa-
tients with coronary heart disease (CHD). The research involved 56 CHD patients and 28 healthy
controls, examining demographic, immunological, and biochemical parameters. Key findings re-
vealed significant differences in gender distribution and age across the groups, with males pre-
dominant in the clopidogrel non-treated group and females in the control and clopidogrel-treated
groups. The mean age was highest in the clopidogrel-treated group. Lipid profile analysis showed
that clopidogrel-treated and non-treated groups had significantly higher levels of total cholesterol
and triglycerides, and lower levels of high-density lipoprotein compared to the control group.
However, there were no significant differences in these lipid parameters between the clopido-
grel-treated and non-treated groups. Interleukin-18 levels were significantly different among the
groups, but pairwise comparisons did not show significant differences. C-reactive protein levels
did not differ significantly across the groups. A significant inverse correlation was found between
IL-18 and HDL levels, indicating that higher inflammation may be associated with lower protec-
tive cholesterol levels. The study concluded that while clopidogrel effectively prevents thrombotic
events, it does not significantly influence lipid metabolism or systemic inflammation.
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Introduction:

Coronary heart disease (CHD), a
leading cause of global mortality, is
primarily driven by atherosclerosis
(Sanchis-Gomar et al., 2016). This
process involves lipid-rich plaque ac-
cumulation in coronary arteries, lead-
ing to complications like myocardial
infarction. Modifiable risk factors, in-
cluding dyslipidemia and inflamma-
tion, play critical roles (Jinnouchi et
al., 2020). Dyslipidemia, characterized
by imbalanced lipid profiles, promotes
plaque formation (Zhao et al., 2021),
while inflammatory markers like IL-18
and CRP exacerbate vascular dysfunc-
tion and thrombotic risk (Landy et al.,
2024; Strang and Schunkert, 2014).
Understanding the interplay between
these factors is essential for effective
CHD management.

Aim of Study:

To investigate the influence of
clopidogrel on lipid profile parameters
(total cholesterol, triglycerides, and
high-density lipoprotein cholesterol)
and inflammatory markers (IL-18 and
CRP) in Iraqi patients with coronary
heart disease (CHD).

Methodology:

This study highlights significant
variations across demographic, im-
munological and biochemical param-
eters in coronary heart disease (CHD)
patients, particularly among clopido-
grel-takers, non-takers, and control
groups. A patient and control study
were performed on 56 CHD patients
with an age range between (40-72)
years, and 28 healthy controls with an
age range between (34-72) years. Pa-
tients were admitted from March to
July 2023. The diagnosis was made
by the consultant medical staff. It was
based on clinical examinations, ECG
results, and laboratory tests.

To measure the lipid profile, the
serum samples were analyzed for the
following biochemical markers: cho-
lesterol (CHOL), high-density lipo-
protein (HDL), and triglycerides (TG).
These parameters were assayed enzy-
matically on a fully automated Mon-
arch 240 analyzer using Biorex Instru-
ments, United Kingdom.

Interleukin-18 levels were evaluated
depending on sandwich ELISA princi-
ples. In brief, Elisa is a quantitative an-

alytical method that shows antigen-an-
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tibody reactions via the color change
obtained by using an enzyme-linked
conjugate and enzyme substrate and
that serves to identify the presence
and concentration of molecules in bi-
ological fluids are generally called
enzyme-linked immunosorbent assay
(ELISA). Sandwich ELISA principles
which use two antibodies, capture an-
tibody and HRP-linked secondary an-
tibody. The sample with an unknown
number of antigens is immobilized on
wells of the plate by binding with cap-
ture antibody. The antigen-antibody
complex is linked to an enzyme bound
secondary antibody. In the final step a
substrate 1s added that the enzyme can
convert to some detectable signal like
color (Aydin, 2015).

C-Reactive Protein has been done
using a quick manual method of Latex
Serology, by taking 1 drop of serum
(~50ul) and mixing it with C-Reac-
tive Protein solution on a contrast fi-
ber. Positive result when the reaction
agglutinates, and negative when no ag-
glutination seen (Biorex Diagnostics,
2024).

Results and Discussion:

Table 1 represents demographic

and clinical characteristics of 84 par-
ticipants categorized into three groups:
Control (N=28), Clopidogrel-treated
(N=28), and Clopidogrel non-treat-
ed (N=28). It includes gender distri-
bution, mean age, and mean weight,
along with statistical comparisons.
Gender distribution shows that males
were predominant in the clopidogrel
non-treated group (48.7%), where-
as females were more frequent in the
control (42.2%) and clopidogrel-treat-
ed (37.8%) groups, with a statistically
significant difference (P = 0.03). The
mean age was lowest in the control
group (47.11 = 10.0 years) and highest
in the clopidogrel-treated group (58.79
+ 6.93 years), showing a highly signif-
icant difference (P = 0.0001). Regard-
ing weight, the clopidogrel non-treated
group had the highest mean (88.35 +
10.65 kg), while the control group had
the lowest (82.64 + 7.7 kg), though the
difference was not statistically signifi-
cant (P = 0.074). The mean + SD val-
ues for male and female counts are also
presented. Overall, the table highlights
significant differences in gender distri-
bution and age across groups, but not

in weight.
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Table (1): The studied groups assorted by Gender (Mean+SD).

Male Female Age (Years) | Weight (KG)
Group No., (%) No., (%) P-value Mean + SD Mean + SD
Control ? 19 0.059 47.11+10.0 82.64+7.7
. A1=10. .64=L7.
N=28 (23.1%) (42.2%)
Clopidogrel-treated 11 17
0.17 58.79+6.93 86.5+10.31
N=28 (28.2%) | (37.8%)
Clopidogrel non-treated 19 9
0.04 52.25+9.93 88.35+10.65
N=28 (48.7%) (20%)
Mean + SD 226+0.81 | 1.78 £0.76 - - -
Total N=84 39 45 - - -
P-value 0.03 N. S=0.19 - 0.0001 N. S=0.074

P<0.05, N. S= Not Significant

Interleukin-18 (IL-18), the
mean levels were 22.0 = 0.04 ng/L in
the control group, 24.83 + 2.92 ng/L
in the clopidogrel-takers, and 28.04 +
1.66 ng/L in the clopidogrel non-tak-

For

ers. The differences among the groups
were statistically significant, with a
p-value of 0.05 (Kruskal-Wallis’s test),
suggesting a relationship between

group status and IL-18 levels. The
post-hoc pairwise comparisons using
the Mann-Whitney U test reveal the
specific differences among the study
groups for the measured parameters.
No statistically significant differences
are observed in pairwise comparisons,
with p-values of 0.5 (C vs. A), 0.08 (C
vs. B), and 0.17 (A vs. B), table 2.

Table (2): Interleukin-18 levels of the studied groups (Mean+SD).

Groups IL-18 ng/L (mean+ SD) | Group Comparisons | P-value
Control (C) 22.0+8.04 Cvs. A 0.5
Clopidogrel-takers (A) 24.83+2.92 Cvs.B 0.08
Clopidogrel non-takers (B) 28.04+1.66 AvsB 0.17
P-value 0.045 -
* Kruskal-Wallis’s test **Mann-Whitney U test
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For IL-18 (Interleukin-18), the
mean levels were 22.0 £ 8.04 pg/mL
in the control group, 24.83 + 2.92 pg/
mL in the clopidogrel-treated, and
28.04 £ 1.66 pg/mL in the clopidogrel
non-treated. The difference between
the treated group and the non-treated
reflects a small effect of clopidogrel on
lowering the IL-18 levels, but these dif-
ferences among the groups were statis-
tically not significant, with a p-value
of 0.052 (Kruskal-Wallis’s test). The
post-hoc pairwise comparisons using
the Mann-Whitney U test reveal no
specific differences among the study
groups for the measured parameters.

The pro-inflammatory cytokine IL-
18 was identified as an IFN-y induc-
ing factor in Kupffer cells and mac-
rophages. Macrophage- and smooth
muscle cell-produced IL-18 expres-
sions increase in unstable human ath-
erosclerotic plaques and the increase
of IL-18 expression is responsible for
strokes (Kuszynski and Lauver, 2022).
The beneficial effects of clopidogrel in
hypertension are likely due to reduced
infiltration of macrophages in the aorta,
since macrophages are the main source

of ROS in vessels, as well as decreased

platelet-monocyte binding (Mittal et
al., 2014;An et al., 2018), which ex-
plain the decrease in the IL-18 levels in
the treated group, although it was not
significant.

Opstad et al., (2019) reported that
genetic polymorphisms significant-
ly influenced IL-18 levels, suggesting
that factors other than clopidogrel pri-
marily govern its regulation. Similarly,
a comparative study on ticagrelor and
clopidogrel reported no significant dif-
ferences in IL-18 levels between the
two therapies, implying that clopido-
grel’s effect on IL-18 may be minimal
or indirect (Gao et al., 2018).

On the other hand, some studies
suggest that clopidogrel could mod-
ulate IL-18 levels in certain contexts.
Ishimatsu et al., (2020) observed that
clopidogrel reduced IL-18 levels in
patients with metabolic syndrome
(non-EM), indicating its potential an-
ti-inflammatory effect in specific popu-
lations. Saw et al., (2008) also suggest-
ed that P2Y12 receptor antagonists,
including clopidogrel, could influence
IL-18 pathways, potentially contribut-

ing to its anti-inflammatory profile.
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The results of lipid profile show sig-
nificant differences among the study
groups in all lipid profile parameters—
Cholesterol (CHOL),
(TG), and High-Density Lipopro-
tein (HDL) as revealed by the Krus-
kal-Wallis’s test (p<0.01 for all). The
control group had the lowest CHOL
(166.96 £ 14.6 mg/dL), TG (119.5 +
43.88 mg/dL), and the highest HDL
levels (52.67 + 8.73 mg/dL). Clopido-
grel-treated exhibited increased CHOL
(228.5 £ 28.5 mg/dL) and TG (249.53
+ 29.36 mg/dL), alongside reduced
HDL (32.57 = 4.75 mg/dL). Similarly,
clopidogrel non-treated had the high-

Triglycerides

est CHOL (237.39 + 21.15 mg/dL)
and TG (263.85 + 29.88 mg/dL), with
slightly higher HDL (35.57 + 5.15 mg/
dL) compared to clopidogrel-treated
but still lower than the control group.

The Mann-Whitney U test further
clarified pairwise group differences.
For Cholesterol, Triglycerides, and
HDL, the control group differed signifi-
cantly from both clopidogrel-treated
(<0.01) and clopidogrel non-treated (p
<0.01), while there was no significant
difference between clopidogrel-treated
and clopidogrel non-treated for CHOL
(p = 0.706), TG (p=0.915), and HDL
(p=0.198), table 3.

Table (3): Lipid profile values and CRP of the studied groups (Mean+SD).

Parameters mg/dL (mean+ SD)

Groups CHOL TG HDL
Control (C) 166.96£14.6 119.5+43.88 52.67+8.73
Clopidogrel-treated (A) 228.5+£28.5 249.53+29.36 32.57+4.75
Clopidogrel non-treated (B) 237.39421.15 263.85+29.88 35.57£5.15

P-value <0.01 <0.01 <0.01

* Kruskal-Wallis’s test

Group Comparisons CHOL TG HDL

Cvs. A <0.01 <0.01 <0.01

Cvs.B <0.01 <0.01 <0.01

Avs B 0.706 0.915 0.198

**Mann-Whitney U test
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The correlation between lipid bio-
markers and coronary artery disease
has become the focus of cardiovascu-
lar research in recent years (Dai ef al.,
2024). These Fats are moved through
the bloodstream as lipoproteins. High
levels of non-HDL lipoproteins are
strongly associated with increased
CHD risk. Furthermore, imbalances in
blood fat levels, particularly high tri-
glycerides and low HDL cholesterol,
are linked to conditions like obesity,
diabetes, and cardiovascular problems.
While the role of triglycerides alone is
debated, their presence alongside low
HDL cholesterol clearly elevates CHD
risk, leading to higher rates of serious
heart events (Shabana et al., 2020).

Several studies discussed the elevat-
ed cholesterol levels in patients treated
with clopidogrel, particularly reflect-
ing underlying cardiovascular disease.
A study by Ma, (2024) highlighted
that clopidogrel, when combined with
atorvastatin, exerts anti-inflammatory
effects, which reduce plaque inflam-
mation and improve cardiac function
without directly lowering cholesterol
levels. This underscores the importance
of lipid regulation through adjunct

therapies like statins in cardiovascular
management. Preclinical studies using
ApoE-deficient mice, predisposed to
atherosclerosis, revealed that clopi-
dogrel significantly stabilized plaque
formation and slowed atherosclerosis
progression despite high cholesterol
levels, indicating that its benefits occur
independent of direct lipid-lowering ef-
fects (Heim et al., 2016a). Similarly,
studies in acute myocardial infarction
(AMI) models demonstrated that clopi-
dogrel, alone or combined with aspirin,
reduced inflammation and myocardial
necrosis markers but did not directly
reduce cholesterol levels (Mohamed et
al., 2014).

In accordance with these findings,
some studies reported no significant
differences in cholesterol levels be-
tween clopidogrel users and non-users.
For instance, a study comparing Group
A (clopidogrel-treated) and Group B
(non-treated) showed no significant dif-
ference in cholesterol levels P = 0.368
(Tetik et al., 2010a).

Similarly, another study reported
that hyperlipidemia prevalence was not
significantly different in clopidogrel
groups receiving 300 mg and 600 mg
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doses (P = 0.62) (Dangas et al., 2009).
In opposition to these findings, some
studies have emphasized that while
clopidogrel is cardioprotective through
its antiplatelet and anti-inflammatory
effects, it does not independently alter
cholesterol metabolism. For example,
clopidogrel and aspirin groups showed
no significant differences in cholesterol
levels (P = 0.75) (Wang et al., 2015).

This study’s significant findings for
cholesterol levels between the control
group and clopidogrel-treated groups
align with the notion that elevated
CHOL may reflect underlying car-
diovascular disease or metabolic al-
terations rather than a direct effect of
clopidogrel.

HDL-C acts as a protective agent
against atherosclerosis and inflam-
mation through multiple mechanisms
an-

(antioxidant, anti-inflammatory,

ti-apoptotic, anti-thrombotic), pro-
moting cholesterol efflux, vascular
protection, plaque stabilization, and
LDL oxidation inhibition, resulting in
an inverse correlation with cardiovas-
cular diseases (CAD, MI, stroke) and
preventative effects against coronary

artery disease (Dai et al., 2024).

Elevated triglyceride levels are con-
sistently linked to an increased risk of
cardiovascular problems. Studies, in-
cluding the PESA investigation, have
demonstrated that even in individuals
with seemingly healthy cholesterol lev-
els, triglyceride levels exceeding 150
mg/dL correlate with the presence of
subclinical atherosclerosis and inflam-
mation. This connection between high
triglycerides and cardiovascular risk
is observed even though triglycerides
often occur alongside other metabolic
issues like insulin resistance, type 2
diabetes, obesity, low HDL cholester-
ol, and high blood pressure. Therefore,
while observational data strongly sug-
gests a link between high triglycerides
and atherosclerotic events, it remains
unclear whether triglycerides them-
selves directly cause major adverse
cardiovascular events (MACE) inde-
pendently of these other related meta-
bolic conditions (Zahger et al., 2024).
While taking Clopidogrel, high TG is
considered an independent predictor of
high on treatment platelet reactivity in
ischemic stroke patients(Chen et al.,
2022).
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In a study of Guo et al., (2021) who
studied the effect of triglycerides along
with insulin in Clopidogrel-takers, he
demonstrated that high triglycerides
and insulin resistance cannot influence
the clopidogrel significantly. Insulin
resistance could cause not only chron-
ic inflammation but also endothelial
dysfunction, which contributes to the
increase of platelet adhesion and ag-
gregation. Relative to aspirin, clopido-
grel resistance is more easily affected
by con-founding factors such as genes
polymorphisms, which made it diffi-
cult to correlate insulin resistance with
clopidogrel resistance.

A study conducted a meta-analysis
focusing on the combined use of statins
and clopidogrel in patients with coro-
nary artery disease. While primarily as-
sessing mortality and platelet function,
the study observed that this coadmin-
istration did not adversely affect lipid
parameters such as TG and HDL cho-
lesterol, suggesting a neutral effect on
lipid metabolism (K. An et al., 2019).
Similarly, Tetik et al., (2010b) investi-
gated the interaction between statins
and clopidogrel in ischemic heart dis-

ease, noting improved platelet inhibi-

tion without significant changes in lip-
id profiles, further supporting the idea
of clopidogrel having no detrimental
impact on TG and HDL levels.

Furthermore, Ensminger et al.
(2015), in an experimental study on
mice, reported significant reductions
in atherosclerotic lesions due to clopi-
dogrel. However, serum lipid levels,
including TG and HDL, remained un-
affected, indicating that clopidogrel’s
benefits in atherosclerosis are likely in-
dependent of its influence on lipid me-
tabolism (Heim et al., 2016b). On the
other side, to study the clinical signifi-
cance of clopidogrel’s effects on lipid
profiles, Deng et al., (2023) performed
a network meta-analysis evaluating
lipid-lowering therapies in patients
undergoing percutaneous coronary in-
tervention. While the study highlight-
ed the efficacy of combinations such
as Eicosapentaenoic Acid (EPA) with
statins, it found limited evidence to
attribute substantial changes in TG or
HDL levels to clopidogrel, suggesting
its effect on lipid profiles may be neg-
ligible.

In summary, these results could
imply that factors other than clopido-
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grel use, such as comorbidities or oth-
er medications, may contribute to the
observed differences in lipid levels be-
tween treated and control groups.
The results for CRP (C-Reactive
Protein) show that the mean + SD
1s 0.31+0.11 for the Control group,
0.41+0.21 for Clopidogrel-treated, and
0.47+£0.23 for Clopidogrel non-treat-
ed. The Kruskal-Wallis’s test yielded
a p-value of 0.152, which indicates no
statistically significant difference in

CRP levels among the three groups (p >
0.05). Pairwise comparisons using the
Mann-Whitney U test further confirm
this, as the p-values for C vs A (0.28),
C vs B (0.053), and A vs B (0.37) all
fail to reach statistical significance.
Although CRP levels appear higher in
Clopidogrel non-treated compared to
the other groups, the differences are
not statistically significant, suggesting
no clear association between CRP lev-

els and group classification, table 4.

Table (4): Lipid profile values and CRP of the studied groups (Mean+SD).

Parameter Frequency Group Comparisons
(mean= SD)

Groups CRP (+/-) | Positive | Negative | Groups P values
Control (C) 0.31+0.11 3 25 Cvs. A 0.28
Clopidogrel-treated (A) 0.41+0.21 6 22 Cvs.B 0.053
Clopidogrel non-treated (B) | 0.47+0.23 9 19 AvsB 0.37

P-value 0.152 - - - -
* Kruskal-Wallis’s test **Mann-Whitney U test

C- Reactive Protein, an inflammato-
ry marker, is a strong predictor of CHD
risk and poor cardiovascular prognosis.
CRP assays are valuable tools in clini-
cal settings, demonstrating a robust as-
sociation between elevated CRP levels
and increased CHD risk across diverse

populations, including both primary
and secondary prevention, and even in
asymptomatic individuals. CRP lev-
els correlate with metabolic syndrome
components

(obesity, dyslipidemia,

hypertension, hyperglycemia), en-

hancing cardiovascular risk prediction.
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Mechanistically, CRP is implicated in
atherogenesis through several path-
ways. It presents within atherosclerotic
lesions, co-localizing with monocytes,
macrophages, and lipoproteins, sug-
gesting a direct contribution to the ath-
erosclerotic process (Shrivastava et al.,
2015). Moreover, CRP directly influ-
ences complement activation, apopto-
sis, vascular cell activation, monocyte
recruitment, lipid accumulation, and
thrombosis, highlighting its multifac-
eted role in vascular inflammation and
coronary atherosclerosis (Luo et al.,
2021). However, the causal relation-
ship between CRP and CHD remains
a subject of debate. While substantial
data demonstrates an association be-
tween elevated CRP levels and CHD,
Mendelian randomization studies sug-
gest that CRP may act as a bystander
rather than a direct causative factor in
atherosclerosis progression. This per-
spective is supported by experimental
data indicating potential contamination
artifacts in studies reporting pro-inflam-
matory and pro-thrombotic effects. Ad-
ditionally, the tissue damage observed
post-myocardial infarction, possibly
mediated by CRP’s interaction with

apoptotic cells and subsequent mono-
meric CRP formation, requires further
investigation (Strang and Schunkert,
2014).

In this study, there was no statisti-
cally significant difference in hs-CRP
levels between Group A (clopido-
grel-treated) and Group B (clopidogrel
non-treated). Similar studies found
there was no evidence that decreas-
es in inflammatory markers between
baseline and 1 month were influenced
by treatment type; clopidogrel, when
compared to aspirin, did not affect the
resolution of acute-phase responses
(Woodward et al., 2004). In one study,
hs-CRP levels showed no significant
difference between group A and group
B (P = 0.29) (Dash et al., 2013).

Clopidogrel was without effect on
inflammatory markers, and no bene-
ficial effect was observed in patients
with high levels of hs-CRP. The favor-
able clinical outcomes were attribut-
ed to reductions in stroke rates, with
no change in cardiovascular mortality
(Weber et al., 2011). No significant dif-
ferences in CRP levels were found be-
tween group A and group B (P =0.214)
(Dogan et al., 2019). Opposite to these
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findings after therapy, the median se-
rum level of hs-CRP significantly de-
creased at baseline at the 12th week (P
<0.001), with female patients showing
significantly higher reductions in hs-
CRP levels compared to male patients
(P = 0.006) (Hajsadeghi et al., 2016).
Although baseline hs-CRP values were
similar (P = 0.67), hs-CRP levels were
significantly higher in group B com-
pared to group A at the 48th hour (P =
0.0001) (Akbulut et al., 2009). Levels
of hs-CRP significantly decreased in
normo-responsive patients compared
to nonresponsive patients (P < 0.001)
(Uzel et al., 2014), while hs-CRP lev-
els significantly decreased after treat-
ment (P < 0.0001) between groups,
showing that treatment suppressed in-

flammatory markers effectively (Xie et
al., 2024).

This study suggests that clopido-
grel treatment, in this context, did not
significantly impact CRP levels, and if
there were any, it was a little without
significance.
the
among the parameters, the spearman’s

For correlation  coefficient
correlation coefficient for the param-
eters studied shows only a significant
negative correlation between Interleu-
kin-18, an inflammatory cytokine, and
the HDL (high-density lipoprotein),
table 5. This finding indicates that in-
creased inflammation may be associ-
ated with lower protective cholesterol
levels, potentially reflecting cardiovas-

cular risk.

Table (5): spearman’s correlation coefficient.

Correlation Coefficient (1)

P-value

IL-18 and HDL

-0.371 0.005

The inverse correlation between IL-
18 and HDL (r =-0.371, p = 0.005) in-
dicates that higher IL-18 levels are as-
sociated with lower HDL cholesterol.
[L-18 is a pro-inflammatory cytokine
implicated in atherosclerosis. These

correlations underscore the intercon-
nected nature of inflammation, lipid
metabolism, and the associations be-
tween inflammatory markers (IL-18),
highlighting the impact of inflamma-
tion on lipid metabolism and cardio-
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vascular risk.

Increased body weight causes cel-
lular injury, leading to the production
of the inflammatory cytokine IL-18.
[L-18 then directly promotes the syn-
thesis of triglycerides (TG) from free
fatty acids within adipocytes, resulting
in greater fat accumulation and fur-
ther weight gain (Olusi ef al., 2003). A
study involving patients with psoriat-
ic arthritis and ischemic heart disease
demonstrated that IL-18 serum levels
negatively correlated with HDL lev-
els (rho = -0.608), suggesting a role in
cardiovascular risk (Przepiera-Bedzak,
et al., 2016). Moreover, Viana et al.
(2023) investigated the relationship
between COVID-19 prognosis and
cardiovascular risk, noting that alter-
ations in lipoprotein metabolism may
play arole. They specifically examined
the single nucleotide polymorphism
(SNP) rs187238 of the Interleukin-18
(IL-18) gene, which is widely recog-
nized for its association with increased
inflammation and cardiovascular dis-
ease (CVD) severity. Their findings re-
vealed a negative correlation between
IL-18 levels and high-density lipopro-
tein cholesterol (HDL-c).

Conclusions

In summary, clopidogrel did not
significantly alter lipid profiles or in-
flammatory markers in this study pop-
ulation. The observed differences in
lipid levels between CHD patients and
controls likely reflect underlying car-
diovascular disease or metabolic al-
terations rather than a direct effect of
clopidogrel. The significant inverse
correlation between IL-18 and HDL
underscores the complex interplay be-
tween inflammation and lipid metab-
olism in CHD. Further research with
larger sample sizes and longitudinal
designs 1s warranted to elucidate the
long-term effects of clopidogrel on lip-
id profiles and inflammatory markers
in CHD patients.
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