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Abstract 

 
General background: There is considerable inter-individual dose variation with warfarin therapy in 
thrombotic hematological diseases. Specific Background: Middle Eastern populations are under-

represented in pharmacogenetic studies and VKORC1–1639G>A polymorphism is a significant genetic factor 

in warfarin sensitivity. Gap in Knowledge: Very little information exists about the distribution of the 

VKORC1 alleles and their clinical significance in Iraqi patients affected with hematological disorders. 

Methods: The study aimed to estimate the prevalence of VKORC1 genotypes and investigate a relationship 

between genotype and warfarin dose, clinical management and warfarin prediction models. Conclusions: 
The dose requirement of warfarin was significantly lower in AA genotype as compared with GG genotype 

and 31.2% of the dose variability was explained by the VKORC1 genotype. A multi-locus model which 

incorporated supplementary genetic and clinical data provided a 61.3% accuracy. Novelty: This is the first 

extensive pharmacogenetic study of the VKORC1 gene and its role in the dosage models in an Iraqi 

hematological population with the introduction of cytokine gene variation into the models. Implications: 
These findings will contribute to population specific dosing rules and emphasize the clinical significance of 

genotypic-based anticoagulation therapy in the Middle Eastern population. 

 
Keywords: Vkorc1 Polymorphism, Warfarin Dosing, Pharmacogenetics, Hematological Disorders, Iraqi 
Population 

 
Key Findings Highlights 

 
 

Combined genetic markers significantly enhance the accuracy of the predictive model; 

genetic variation considerably differentiates the requirements of patients in different 

regions, and shows distinct distribution patterns among those regions 
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1. Introduction 

Hematological disorders associated with thrombotic risk — including deep vein thrombosis  

 complicating hematological malignancies, and mechanical heart valve 

replacement in    with rising prevalence in 

Middle Eastern populations (Dohner et al., 2022; Venugopal and  

 prescribed oral anticoagulant for preventing and treating thromboembolic complications in  

 management is substantially complicated by its narrow 

therapeutic index and enormous patients 

(Sconce et al., 2005; Wadelius et al., 2009). This variability renders dose titration  

 generates life-threatening risks of hemorrhage or thromboembolic events during  
 

Pharmacogenomic research over the past two decades has established that approximately  

 2011). Among identified genetic determinants, the VKORC1 gene — encoding 

vitamin K the single largest proportion of 

dose variability (D'Andrea et al., 2005). The VKORC1 –  

 enzyme protein abundance and thereby enhancing warfarin  pharmacodynamic sensitivity at   

 lower warfarin doses to achieve therapeutic anticoagulation, 

while those carrying the G  

The clinical relevance of VKORC1 genotyping is now firmly established. The Clinical  

 VKORC1 –1639G>A-guided warfarin dosing (Johnson et al., 2011), and the International 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 wider Middle Eastern region. 

 

2. Materials and Methods 

2.1. Study Design and Participants 
This prospective case-control study  
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 not receiving any anticoagulant, antiplatelet, or immunosuppressive therapy. 

2.2. Clinical and Laboratory Data Collection 

All  patients  underwent  standardized  clinical  assessment  covering  demographic   
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