Pharmacogenomics of Voriconazole (Vfend®) Metabolism
Voriconazole (Vfend®) 
· An antifungal used in the prophylaxis and treatment of invasive aspergillosis and other fungal infections.
· CYP2C19 is the main liver enzyme responsible for metabolizing voriconazole to inactive metabolites, with minor contributions from CYP3A and CYP2C9.
· Genetic variation in CYP2C19 can result in altered metabolism of voriconazole, affecting its plasma levels.
· At UCHealth, we are testing for different CYP2C19 variants in patients enrolled in the Colorado Center for Personalized Medicine (CCPM) research Biobank.
· Biobank participants are asked to sign a secondary clinical consent giving permission to return select, clinically-actionable, PGx test results to their electronic health record (HER) that may be used to inform drug selection. The first PGx result that will be returned to the EHR is CYP2C19 genotype.Voriconazole (active drug)

 
Background:  
Mainly by liver CYP2C19 
CYP3A, CYP2C9 (minor)

· Pharmacogenomics (PGx) is the use of an individual’s genetic information to guide drug selection and dosing.  
· Variation in the CYP2C19 gene gives rise to five different CYP2C19 metabolizing phenotypes: ultrarapid, rapid, normal, intermediate, and poor metabolizers. Inactive Metabolites

· As voriconazole has a narrow therapeutic index (2 to 5mcg/mL), CYP2C19 ultrarapid, rapid and poor metabolizers may be at risk for therapeutic failure or toxicity respectively.

	CYP2C19 Metabolizer 
	Effect on Voriconazole Level and Efficacy

	Ultrarapid/Rapid Metabolizer
	Sub-therapeutic levels (<1 mcg/mL) with the risk of treatment failure

	Poor metabolizer
	Supra-therapeutic levels (>5mcg/mL) with the risk of voriconazole toxicity



PGx Project
· A clinical decision support (CDS) best practices alert will fire in Epic for consented Biobank participants who both possess an at-risk CYP2C19 genotype (ultrarapid, rapid or poor) and are prescribed voriconazole.  
· When ordering voriconazole, providers will be prompted to choose an indication, whether the voriconazole is for treatment or prophylaxis. 
· The CDS alert will notify the provider about the drug-gene interaction and recommend an alternative antifungal agent or alter the voriconazole dose with monitoring of drug levels. 
· The CDS alert will contain a link to a voriconazole dosing tip sheet created by the Antimicrobial stewardship team. Here is the link to the tip sheet https://is.gd/voriconazoletipsheet.  
· An important exception to these recommendations is for patients who have undergone allogeneic bone marrow transplant and/or liver transplant, as the pharmacogenetic results may not reflect patient’s genetic results if the sample was collected after an allogeneic bone marrow transplant or liver transplant. For more information on allogeneic bone marrow transplant and liver transplant, see https://is.gd/transplantpgx.
· [bookmark: _GoBack]Note: The turnaround time for this test is several weeks, so there may be a significant lag time between signing up for the Biobank, the second clinical consent and receiving results.  
· Here is a link to an internal website on CYP2C19 and voriconazole https://is.gd/voriconazolepgx.
· For more information visit the CCPM website at www.cobiobank.org or contact the Pharmacogenomics Consult Service at pager 303-266-4510.




