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Blue Cross and Blue Shield of Minnesota medical policies do not imply that members should not receive specific services 
based on the recommendation of their provider. These policies govern coverage and not clinical practice. Providers are 
responsible for medical advice and treatment of patients. Members with specific health care needs should consult an 
appropriate health care professional. 

 

GENETIC TESTING FOR WARFARIN DOSE 
 

Description: Warfarin is an anticoagulant, administered for the prevention and 
treatment of thromboembolic events in high-risk individuals. The 
dosing of warfarin is a challenging process due to the narrow 
therapeutic window, variable response to dosing, and serious 
bleeding events in 5% or more of patients. Patients are typically given 
a starting dose of 2–5 mg and monitored frequently with dose 
adjustments until a stable International Normalized Ratio (INR) value 
(a standardized indicator of clotting time) between 2 and 3 is 
achieved. During this adjustment period, a patient is at high risk for 
bleeding.  
 
Stable or maintenance warfarin dose varies among individuals by 
more than an order of magnitude. Factors influencing stable dose 
include body mass index, age, interacting drugs, and indication for 
therapy. In addition, genetic variants of cytochrome p450 2C9 
(CYP2C9) and vitamin K epoxide reductase subunit C1 (VKORC1) 
genes together account for a substantial proportion of inter-individual 
variability. More recently, a single nucleotide polymorphism (SNP; 
change in a single base-pair in a DNA sequence) in the CYP4F2 
gene has been reported to account for a small proportion of the 
variability in stable dose. 
 
Using the results of CYP2C9 and VKORC1 genetic testing to predict 
a warfarin starting dose that approximates the individual patient’s 
likely maintenance dose may benefit patients by decreasing the risk 
of serious bleeding events and the time to stable INR. Algorithms 
have also been developed that incorporate not only genetic variation 
but also other significant patient characteristics and clinical factors to 
predict the best starting dose.  
 
A number of laboratories have developed in-house genetic testing for 
CYP2C9 and VKORC1; these tests do not require U.S. Food and Drug 
Administration (FDA) clearance, and information on analytic validity 



may not be generally available. Some laboratory-developed assays 
use commercially available reagents that are individually cleared by 
the FDA as analyte-specific reagents. Several test kits have received 
marketing clearance from the FDA to help assess warfarin sensitivity 
by determining the presence or absence of the relevant CYP2C9 and 
VKORC1 variants. These test kits include: eSensor Warfarin 
Sensitivity Test (GenMark Dx); Rapid Genotyping Assay (ParagonDx); 
Verigene Warfarin Metabolism Nucleic Acid Test (Nanosphere); 
INFINITI 2C9-VKORC1 Multiplex Assay for Warfarin (AutoGenomics); 
and eQ-PCR LightCycler Warfarin Genotyping Kit (TrimGen). The tests 
are not all the same in terms of the specific variants and number of 
variants detected. In general, such tests are not intended to be stand-
alone tools to determine optimum drug dosage, but should be used 
along with clinical evaluation and other tools, including the INR, to 
predict the initial dose that best approximates the maintenance dose 
for patients.  

 
Policy: Genotyping to determine cytochrome p450 2C9 (CYP2C9) and vitamin 

K epoxide reductase subunit C1 (VKORC1) genetic polymorphisms is 
considered INVESTIGATIVE for the purpose of managing the 
administration and dosing of warfarin, including use in guiding the 
initial warfarin dose to decrease time to stable INR and reducing the 
risk of serious bleeding.              

 
Coverage: Blue Cross and Blue Shield of Minnesota medical policies apply 

generally to all Blue Cross and Blue Plus plans and products. Benefit 
plans vary in coverage and some plans may not provide coverage for 
certain services addressed in the medical policies.   
 
Medicaid products and some self-insured plans may have additional 
policies and prior authorization requirements. Receipt of benefits is 
subject to all terms and conditions of the member’s summary plan 
description (SPD). As applicable, review the provisions relating to a 
specific coverage determination, including exclusions and limitations. 
Blue Cross reserves the right to revise, update and/or add to its 
medical policies at any time without notice. 
 
For Medicare NCD and/or Medicare LCD, please consult CMS or 
National Government Services websites. 
 
Refer to the Pre-Certification/Pre-Authorization section of the Medical 
Behavioral Health Policy Manual for the full list of services, 
procedures, prescription drugs, and medical devices that require Pre-
certification/Pre-Authorization. Note that services with specific 
coverage criteria may be reviewed retrospectively to determine if 
criteria are being met. Retrospective denial of claims may result if 
criteria are not met.  

 
Coding: The following codes are included below for informational purposes 

only, and are subject to change without notice. Inclusion or exclusion 
of a code does not constitute or imply member coverage or provider 



reimbursement. 
 

CPT: 

81227 CYP2C9 (cytochrome P450, family 2, subfamily C, polypeptide 
9) (eg, drug  metabolism), gene analysis, common variants (eg, *2, *3, 
*5, *6) 

81355 VKORC1 (vitamin K epoxide reductase complex, subunit 1) (eg, 
warfarin metabolism), gene analysis, common variants (eg, -
1639/3673) 

 

HCPCS: 

G9143 Warfarin responsiveness testing by genetic technique using 
any method, any number of specimen(s)                 
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