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Warfarin Scnsitivity Test
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Test Code

WARF

Specimen Requirement
5.0 mL whole blood in EDTA

Storage and Handling

Store at 4°C

Ship ambient

Specimen Stability
18°-25° C for 24 hours; 4° C for up to 4 days

CPT Codes
83891

83896 x 11

83908 x3

83912

Turnaround Time
2-3 days

Related Test Options
PT-INR

ThomboFLEX™ profile

Factor Il Prothrombin

Factor V Leiden

For more information about warfarin, contact your local account
representative or contact a client service specialist at 800.932.2943.

Molecular Pathology Laboratory Network, Inc. (MPLN) offers the
FDA-cleared Warfarin Sensitivity Test (Verigene® by Nanosphere,
Inc.) to assist clinicians with the determination of optimal drug
dosage.

The Warfarin Sensitivity Test detects and genotypes the *2 and *3
alleles of the CYP2C9 gene and a single polymorphism (1173C>T) in
the VKORC1 gene.

FDA Recommendations for Warfarin Therapy

In August 2007, the FDA approved a labeling change for warfarin
(Coumadin®), advising physicians that patients with genetic
variations in the CYP2C9 and VKORC1 genes may require a lower
initial dose of the drug?.

This labeling change encourages healthcare providers to consider
incorporating genetic information with relevant clinical information
to better estimate the initial warfarin dose.

Warfarin is prescribed to millions of patients and therapy is
associated with a high frequency of adverse events. The major risk
is bleeding, which can be frequent and severe.
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Inclusion of a patient’s genetic information can aide in the prediction
of initial and maintenance doses of the drug. Patient-specific dosing
requirements can be obtained by combining this genetic information
with additional relevant clinical information in a warfarin dosing
algorithm such as:

Warfarin dosing algorithm: www.warfarindosing.com

It is important to note that not all patients who carry gene variations
in their CYP2C9 and VKORC1 genes will have a bleeding event,

nor will all patients without these genetic variants avoid a bleeding
episode. As such, the Warfarin Sensitivity Test does not replace the
PT INR for monitoring patients receiving warfarin therapy.
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Pharmacogenetics

Warfarin is metabolized in the liver by an enzyme called cytochrome
P4502C9 (CYP2C9 or 2C9). As the drug is metabolized, it is
inactivated and eliminated from the body. Unmetabolized drug
remains active and exhibits its blood-thinning effects.

Inhibition of CYP2C9 enzyme function and thus metabolism of
warfarin can be caused by underlying genetic variation. There are
two common mutations in the CYP2C9 gene that give rise to less
functional forms of the enzyme. These mutations are referred to as:
CYP2C9*2 and CYP2C9*3. Having one or more of these mutations
will impair an individual’s ability to metabolize warfarin and thus will
require a lower dose to reach a stable PT-INR of 2.0-3.0.

The molecular target of warfarin is the Vitamin K Epoxide Reductase
Complex, subunit 1 (VKORCH). In the body, the VKORC1 enzyme
uses Vitamin K and other cofactors to activate clotting factors in the
blood.

The amount of VKORC1 can vary due to underlying genetic variation
and numerous mutations have been observed in the VKORC1 gene.
Unlike CYP2C9, no VKORC1 mutations have been identified that
produces a clearly dysfunctional protein. But rather, a series of
mutations have been identified that alter the amount of VKORCH1
protein that is produced. The presence of one or more of these
VKORC1 mutations gives rise to two groups of patients. A high-
dose group also referred to in the literature as haplotype B or
haplotype BB and a low-dose group also referred to in the literature
as haplotype A or haplotype AA.

Combined with other clinical data, knowledge of an individual’s
CYP2C9 genotype (as it relates to CYP2C9*2 and CYP2C9*3) and
their VKORC1 haplotype can explain a significant portion of the
variability in Warfarin dose required to achieve a stable coagulation
state (INR).

About MPLN

Pursuing excellence in laboratory medicine since 1989, Molecular
Pathology Laboratory Network, Inc. (MPLN) offers integrated
approaches to meet health management challenges of physicians
and their patients. To provide a comprehensive diagnostic and
prognostic picture of each patient, our pathologists and laboratory
directors are available for personalized diagnostic consultations.

Headquartered in Maryville, Tennessee, MPLN is a fully licensed
laboratory, certified by the Clinical Laboratory Improvement
Amendment, accredited by the College of American Pathologists,
and licensed in the states of Tennessee, New York, Florida and
Maryland.
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Trademarks
Coumadin is a trademark of Bristol Myers Squibb.

Verigene® is a trademark of Nanosphere, Inc., Northbrook, IL.

ThromboFLEX is a trademark of MPLN.
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