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Background: The CYP2D6 enzyme is a major determinant of metoprolol plasma clearance. It has close to 100 genetic polymorphisms, which give rise to four phenotypic: Extensive-Metabolizers (EM, normal capacity), Intermediate-Metabolizers (IM, reduced capacity), Poor-Metabolizers (PM, diminished capacity) and Ultra-extensive-Metabolizers (UM, higher than average capacity). Peak plasma metoprolol concentrations can be 2.1-4.6 fold greater in the IM/PM groups as compared with the EM group.
Objectives: To evaluate CYP2D6 genetic variations in patients and assess the clinical outcomes of this genetic information-guided metoprolol dosing. 
Methods: DNA sequences of CYP2D6 are analyzed in 479 patients. Individual metoprolol recommendations are made based on their phenotype and are then followed up at the clinic.
Results: Distribution of CYP2D6 phenotypes in our patients are (expressed as phenotype: patient number): EM: 251, IM: 158, PM: 64 and UM: 6. Distribution of the 306 (63.8%) patients who are on metoprolol are: EM: 159, IM: 102, PM: 39 and UM: 6. Metoprolol was decreased in dose in 26 patients and switched to atenolol in 125 patients. Dose is unchanged in 192 patients who are either already on a low dose or tolerating current dose. Doses are increased in UM patients. For those who’re not on metoprolol but phenotypically abnormal (IM: 59 and PM: 25), “metoprolol caution” is documented. All patients are then followed up for one year with primary endpoints of 1) ACS-or-CHF-related hospitalization, 2) cardiac death and 3) symptomatic bradycardia, hypotension or syncope. 
Conclusions/Discussion: Metoprolol should be used with caution in patients with CYP2D6 variants due to the marked pharmacokinetics effect. Prevalence of IM, PM and RM phenotypes are substantial (combined 48%). Lowing dose or switching to beta-blocker that is not metabolized by CYP2D6 in IM/PM patient should decrease major side effects, whereas increasing dose in RM patients should increase clinical efficacy. 

