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ABSTRACT

Inhibition of platelet activation with antiplatelet therapy is central to the management of acute coronary syndromes
(ACS), especially in cases where percutaneous coronary intervention (PCI) is performed. Clopidogrel is a second-
generation thienopyridine that selectively inhibits the adenosine diphosphate (ADP) P2Y12 receptor. The present
study was aimed to compare the effect of clopidogrel on hepatic function in the presence or absence of diabetic.
sixty patients with coronary artery disease and twenty control subject were included in this study. All patients
received a dose of 75 mg/day of clopidogrel. Of whom thirty patients were diabetic and other thirty patients were
non-diabetic. Liver function tests were measured and studied for patients and control. Liver function tests in
diabetic and non-diabetic coronary disease patients showed high significant elevation (P<0.001) in mean serum
total alkaline phosphatase and gamma-glutamyl transferase and significant elevation (P< 0.05) in mean serum
direct bilirubin compared with control mean. Whereas insignificant elevation (P>0.05) appeared in mean serum
total bilirubin, alanine aminotransferase, aspartate aminotransferase, and total protein in relation to control mean. In
conclusion, diabetes is not associated with an increased incidence and severity of clopidogrel induced liver injury.
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1. INTRODUCTION

Antiplatelet agents are the main stay of treatment to
prevent and manage athero- thrombotic events.l!
Furthermore, new antiplatelet regimens overcoming
many limitations of standard-dose clopidogrel were
proven to further improve clinical outcomes.™

Clopidogrel is an oral pro-drug converted after intestinal
absorption and liver passage into an irreversible inhibitor
of the P2Yy, adenosine-diphosphate platelet receptor.
Whereas over 10 Million patients are currently under
treatment with clopidogrel, Response to clopidogrel is
highly variable and often delayed, thus requiring
increased loading doses."®!

1.1 Patients and Methods

Sixty patients, (30 females, 30 males) their ages ranging
from (45-65) year, with coronary heart disease diabetic
and non-diabetic. In addition to 20 control subject (10
females, 10 males) aged (40-60) year recruited from Ibn-
Albitar Center for Cardiac Surgery.

Diagnoses are made based on clinical symptoms and
biochemical tests. Patients with liver disease, renal
failure and heart failure have been excludd. Blood
samples are aspirated to measure serum levels of liver
function tests by Photometric Colorimetric test.

All serum samples were obtained after receiving patients’
informed consent and followed a standardized protocol.
Results are shown as mean + SD with 95% confidence
interval (Cl) and P values of 0<0.05 were regarded to be
statistical significant. All statistical analyses were
performed using SPSS version 16.0.

1.1.1 RESULT

The current results of liver biochemical tests showed
high significant increases (P<0.001) in mean serum
levels of alkaline phosphatase (ALP) and gamma
glutamyl transferase (GGT) and significant increase
(P< 0.05) in mean serum level of direct bilirubin for
diabetic and non-diabetic patients compared with control
mean.

Whereas insignificant changes (P > 0.05) were appeared
in mean serum levels of total bilirubin, alanine
aminotransferase (ALT), aspartate aminotransferase
(AST) and total protein for diabetic and non-diabetic
patients in relation to control mean.

Moreover, insignificant differences (P > 0.05) were
clarified in mean liver function tests between diabetic
and non-diabetic patients as shown in (Table 1; Figure 1
and 2).
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Table -1: Liver enzymes and biochemical characteristics for the studied groups.

Control Non-Diabetic | Diabetic | P-value

= patients patients | NDvs.C | Dvs.C | Dvs. ND
-number 20 30 30
_Serum total bilirubin (mg/dI) %32 +8'25 369655 NS NS NS
_serum direct bilirubin (mg/dl) +062111 +063268 364315 s s NS
-serum ALT (IU/L) fg'g fgég 314 '778 NS NS NS
serum AST (IUIL) 2 2 SO Ins NS [ Ns
-serum ALP (1U/L) 326673 1&?775 ﬂgé HS HS NS
serum GGT (IU/L) a0 B RASSI T HS | Ns
-serum total protein (g/dl) fl'85 362787 +7(50836 NS NS NS

NS=Non-Significant differences (P>0.05); S=Significant differences (P<0.05); HS=high Significant differences
(P<0.001); ND=non-diabetic; D=diabetic; C=control; vs.=versus.
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1.1.2 DISCUSSION

Platelet activation and aggregation play a central role in
atherothrombotic vascular disease.”!  Platelets are
exposed to the sub-endothelial matrix at the sites of
athero-sclerotic plaque rupture, allowing adhesion to
matrix proteins including collagen and von Willebrand
factor Activation of the platelets by these interactions
results in release of adenosine 5'-diphosphate (ADP)
which can induce secondary platelet activation and
aggregation through ADP-induced platelet activation via
the G-protein linked P2Yy, and P2Y; receptors, further
amplifying and propagating platelet activation induced
by the primary activators.!

Activated platelets are recruited to sites of coronary
plaque rupture forming aggregates that may lead to
platelet-rich thrombi, vascular occlusion, tissue ischemia
and necrosis in what is collectively known as acute
coronary syndrome. !

A number of studies have demonstrated the effectiveness
of the thieno- pyridines, a class of P2Y, ADP receptor
antagonists, of which the most commonly used is
clopidogrel, in improving clinical outcomes in patients
with ACS and those undergoing percutaneous coronary
intervention.!”

Clopidogrel is a prodrug which, following oral
administration, is metabolized to an active metabolite
that binds to and irreversibly antagonizes the platelet Gi-
linked P2Y;, class of ADP receptors.®! Clopidogrel is
currently the thienopyridine of choice due to its more
favorable safety profile compared with the first approved
thienopyridine, ticlopidine. However, there are reported
limitations of clopidogrel therapy, namely variability in
antiplatelet effects and a relatively slow on set of
action.™

Epidemiological and animals studies suggested that
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diabetes is associated with an increased incidence of
acute liver failure and severity of drug induced liver
injury.t

In a prospective study of Chalasani, et al., in 2008,
diabetes mellitus was reported to be an independent risk
factor for severe drug induced liver injury™, these
finding consistent with the result of current study at
which an insignificant differences in mean serum levels
of liver function biomarkers were clarified between
diabetic and non-diabetic patients with coronary artery
disease and taking clopidogrel therapy.

1.1.3 CONCLUSION
Diabetes is not associated with an increase incidence and
severity of clopidogrel induced liver injury.

REFERENCES

1. Baigent C, Blackwell L, Collins R, Emberson J,
Godwin J, Peto R. (2009): Aspirin in the primary
and secondary prevention of vascular disease:
collaborative meta-analysis of individual participant
data from randomized trials. Lancet, 373: 1849-60.

2. Navarese EP, Verdoia M, Schaffer A, Suriano P,
Kozinski M, Castriota F, et al. (2011): Ischaemic
and bleeding complications with new, compared to
standard, ADP-antagonist regimens in acute
coronary syndromes: a meta-analysis of randomized
trials. QJM; 104: 561-9.

3. Lotrionte M, Biondi-Zoccai GG, Agostoni P, et al.
(2007): Meta-analysis appraising high clopidogrel
loading in patients undergoing percutaneous
coronary intervention. AmJ Cardiol; 100:1199-206.

4. Badimon L, Badimon JJ, Fuster V. (2002):
Pathophysiology of arterial thrombosis. In Platelets
in thrombotic and non-thrombotic disorders, J. New
York: Cambridge University Press, 727-37.

5. Hollopeter G, Jantzen HM, Vincent D, Li G,
England L Ramakrishnan V, Yang RB, Nurden P,
Nurden A, Julius D, Conley PB. (2001):
Identification of the platelet ADP receptor targeted
by antithrombotic drugs. Nature; 409: 202-7.

6. Bertrand ME, Simoons ML, Fox KA, Wallentin LC,
Hamm CW, McFadden E, DeFeyter PJ, Specchia G,
Ruzyllo W. (2002): Task Force on the Management
of Acute Coronary Syndromes of the European
Society of Cardiology. Management of acute
coronary syndromes in patients presenting without
persistent ST-segment elevation. Eur Heart J., 23:
1809-40.

7. Boersma E, Harrington RA, Moliterno DJ, White H,
Vande Theroux PWF, deTorbal A, Armstrong PW,
Wallentin LC, Wilcox RG, Simes J, Califf R M,
Topol EJ, Simoons ML. (2002): Platelet
glycoprotein 1lb/llla inhibitors in acute coronary
syndromes: a meta-analysis of all major randomized
clinical trials. Lancet, 359: 189-98.

8. Sharis PJ, Cannon CP, Loscalzo J. (1998): The
antiplatelet effects of ticlopidine and clopidogrel.
Ann Intern Med, 129: 394-405.

10.

11.

Muller 1, Besta F, Schulz C, Massberg S, Schomig
A, Gawaz M. (2003): Prevalence of clopidogrel non-
responders among patients with stable angina
pectoris scheduled for elective coronary stent
placement. Throm b Haemost, 89: 783-7.

Chalasani N., Fontana RJ., Bonkovsky HL. (2008):
Causes, clinical features and outcomes from a
prospective study of drug-induced liver injury in
United States. Gastroenterology, 135: 1924-1934.
Wang T., Shankar K., Ronis M.J. (2007):
Mechanisms and outcomes of drug and toxicant-
induced liver toxicity indiabetes. Clin. Rev. Toxicol,
37: 413-459.

WWW.ejpmr.com

170




