Optimizing Drug Therapy in Chronic Heart Failure through Pharmacogenetics: A Prospective Study
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Introduction Chronic heart failure a substantial clinical challenge, and achieving an optimal response to standard pharmacological interventions is often difficult.

Aim To evaluate the association between SNPs on PK and PD parameters of drugs used in patients with chronic heart failure. 
Methods In this prospective, observational study, 240 CHF patients on guideline-directed medical therapy (beta-blockers, mineralocorticoid receptor antagonists and the angiotensin receptor-neprilysin inhibitor) were recruited from the cardiac outpatient department of PGIMERM, Chandigarh. Clinical response (left ventricular ejection fraction, pro-BNP natriuretic peptide levels, New York Heart Association on functional class, and Kansas city cardiomyopathy Questionnaire scores) were assessed at baseline, 6th month, and 1 year. PK parameters were determined using high performance liquid chromatography (HPLC) and liquid chromatography-mass spectrometry (LC-MS) whereas SNP genotyping were performed using restriction fragment length polymorphism analysis.

Results The study cohort (mean age 56.2 years, 69% male, 47.5% diabetes, mean baseline LVEF 28.92%) showed that ABRB1 genotype influences metoprolol pharmacokinetics and treatment response. Carriers of the loss-of-function allele required substantially higher metoprolol doses to achieve therapeutic levels and exhibited a greater propensity for non-response at both 6th month and 1 year. 
Discussion ABRB1 genotype significantly affects metoprolol pharmacokinetics and clinical response in CHF patients. These findings suggest that personalized, genotype-guided therapy may lead to improved outcomes in CHF. Analyses of the pharmacogenetics of other GDMT medications (spironolactone and sacubitril-valsartan) are ongoing. 
