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Statins are the most prescribed lipid-lowering medication in developed
countries with more than 40 million American taking them. Pleiotropic effects of
statins on cardiovascular disorders are characterized by anti-inflammatory
mechanisms, improving endothelial function, inhibiting vascular smooth muscle
cells proliferation, improving cardiac regeneration and anti-thrombotic activity [J,
2]. However, statins are associated with adverse effects, such as myopathy, renal and
hepatic dysfunctions. [3]. Pharmacogenetic or precision medicine aims to
personalize medicine, considering inter-individual genetic  variability.
Implementation of personalized medicine in practice may prevent occurrence of
adverse events and improve the efficacy of pharmacological treatment [4].
Cytochrome P450 (CYP) enzymes affect pharmacokinetic (PK) of statins, as well as
drug-drug interactions, leading to an increased risk of adverse effects and alter in
statin response. Lovastatin, atorvastatin, and simvastatin (lipophilic statins) are
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actively metabolized by CYP3A4 in hepatocytes. Impact of CYP3A4 polymorphisms
has been investigated by different researchers. For instance, among T allele carriers
of CYP3A4 * 22 gene, has been observed to have a higher bioavailability of
simvastatin. CYP3A4 variants have been suggested to affect enzyme function and
efficacy of statin therapy [5]. Isoforms of Uridine 50 -Diphosphoglucuronosyl
transferase (UGT) enzymes (UGTI1AI, UGT1A3) have been reported to be related to
the PK (lactonization) of statins and drug toxicity. However, association of UGT1AI
variants (UGT1Alx 28 carriers) with atorvastatin lactone plasma concentration is
controversial. Moreover, UGT1Al* 80 allele has been demonstrated to be markedly
associated with a higher metabolic ratio of 2-hydroxyatorvastatin/atorvastatin and
2-hydroxyatorvastatin lactone/atorvastatin lactone. SLCO1B1 gene encodes organic
anion polypeptidelB1 (OATBIBI) transporter which moderates hepatocellular
uptake of drugs such as statins. SLCOIBIx 5 and SLCOI1B1« 15 alleles have been
documented to be associated with impaired transporter function and the
occurrence of drug adverse reactions, including statin-induced myotoxicity [3, 5].
ABC gene subfamilies encode ATP-binding cassette (ABC) transporters, which
involve in absorption and excretion of drugs. Simvastatin and atorvastatin have
been reported to diminish the expression of ABCAI, ABCB1 and ABCC2 genes [5]. In
conclusion, although gene variations of OATBI1B1 and CYPs have been extensively
studied, there is a lack of knowledge regarding the role of polymorphisms of genes
encoding transporters like OAT-3 (Organic Anion Transporter — 3) and Sodium
Taurocholate Cotransporting Polypeptide (NTCP) in response to statin therapy.
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