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ABSTRACT

Warfarin, the most frequently used oral anticoagulant, has wide inter-patient
variability and is difficult to manage clinically. Several variables affect warfarin dose
requirements, such as age, drug interactions, co-morbidities, consumption of vitamin-K
containing food supplements, alcohol intake, body size and ethnicity. Recently, genetic
variations have been shown to affect warfarin response and dosage requirements to a larger
extent than the clinical factors mentioned above. The two most important genes are those
encoding the enzyme cytochrome P450 2C9 (CYP2C9) and vitamin K epoxide reductase
complex 1 (VKORC1). The aim of our study was to determine the relationship between
CYP2C9, VKORC1 genotype and the clinical factors determining the warfarin dose
requirements. These factors were subsequently used to develop a warfarin dosing formula. A
retrospective study was conducted in 197 patients at the Cardiovascular and Thoracic Surgical
unit, Siriraj Hospital. Patients who were receiving stable warfarin maintenance doses with
therapeutic international normalized ratio (INR) 2.0-3.0 were included in the study. Blood
samples were collected for DNA extraction using the High Pure PCR Template Preparation
Kit protocol (Roche Applied Science, Mannheim, Germany). Subsequently, genotyping for
CYP2C9*2,*3 and VKORC1 C1173T, G-1639A was performed using a mutation detection kit
and analyzed with LightCycler®480.

Of the 197 patients, 182 patients were found to have CYP2C9*1/*1 (92.4%) and
15 were found to have CYP2C9*1/*3 (7.6%). VKORC1 C1173T genotyping showed that 114
patients (57.9%) were homozygous TT (low dose group, AA), 69 patients (35%) were
heterozygous CT (intermediate dose group, AB), and 14 patients (7.1%) were homozygous for
the CC genotype (high dose group, BB). The mean warfarin daily dose requirement in patients
with CYPC9*1/*1 was significantly higher than CYP2C9*1/*3 (4.07 + 1.67 vs 2.42 + 0.75
mg, p = 0.004). Regarding VKORC1, the mean warfarin daily dose was highest in patients
with BB haplotype (7.03 + 1.58 mg) compared with those with the AB haplotype (4.81 + 1.43
mg) and AA haplotype (3.04 + 0.94 mg). There were significant differences between warfarin
maintenance doses among different groups of VKORCL1 haplotypes (p<0.001). Clinical factors,
age, and body weight were significantly correlated with the daily warfarin dose (p = 0.013 and
p < 0.001, respectively). A warfarin dosing formula based on genotypes, age, and body weight
was found to explain 60.6 % of the variability in warfarin doses. Subsequently, a warfarin
dosing formula was successfully developed and found to have high potential for clinical
applications to guide warfarin dosing selection in Thai patients. However, further studies are
needed to confirm the clinical utility of such a formula in practice.
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