Carvedilol increases the plasma concentrations of midazolam and simvastatin in humans 
Jani Katajapuhjo1,2,3, Outi Lapatto-Reiniluoto1,2,3,4, Mika Kurkela1,2, Mikko Neuvonen1,2, Mikko Niemi1,2,3, Janne T. Backman1,2,3. Dept of Clin Pharmacol, Univ of Helsinki1, Helsinki, Finland; Dept of Clin Pharmacol, HUS Diagnostic Center, Helsinki Univ Hosp2, Helsinki, Finland; Individualized Drug Therapy Research Program, Faculty of Medicine, Univ of Helsinki3, Helsinki, Finland; HUS Pharmacy, Helsinki Univ Hosp4, Helsinki, Finland.

Introduction. The beta blocker carvedilol and nonsteroidal anti-inflammatory drug diclofenac have been in clinical use for decades. Yet, their cytochrome P450 (CYP) inhibitory potential has not been fully evaluated. Recently, carvedilol and the major metabolite of diclofenac, diclofenac acyl-β-D-glucuronide, were identified as mechanism-based inhibitors of CYP3A in vitro (Kahma et al, 2024), suggesting a risk of drug interactions with CYP3A substrates.
Aims. This study aimed to elucidate the clinical inhibitory effects of carvedilol and diclofenac on seven CYP enzymes.
Methods. In a randomized, open-label, cross-over clinical trial, 12 healthy subjects ingested either placebo or a single dose of carvedilol 50 mg, or diclofenac 50 mg three times per day for three days. On study days, participants received a cocktail of CYP index drugs: caffeine/1A2, bupropion/2B6, repaglinide/2C8, flurbiprofen/2C9, omeprazole/2C19, dextromethorphan/2D6, midazolam/3A4 and simvastatin/3A4. Venous blood samples were drawn until 23 hours postdose, and the concentrations of index drugs and their metabolites were quantified with LC-MS-MS.
Results. Carvedilol increased the concentrations of the CYP3A4 index drugs, but diclofenac had no significant effect on any of the CYP indices. Carvedilol increased the peak serum concentration (Cmax) and AUC0-23h of simvastatin 2.0-fold (90%CI: 1.5-2.7) and 1.8-fold (90%CI: 1.4-2.2), respectively (P<0.001), and increased the AUC0-23h of simvastatin acid 1.4-fold (90%CI: 1.1-1.8; P<0.05). Carvedilol also increased the Cmax and AUC0-23h values of midazolam 1.3-fold (90%CI: 1.2-1.5) and 1.5-fold (90%CI: 1.2-1.7), respectively (P<0.001).
Discussion. In agreement with previous in vitro findings, a 50 mg dose of carvedilol raised the concentrations of midazolam and simvastatin, consistent with inhibition of CYP3A4. This interaction risk should be taken into account during concomitant use of carvedilol and sensitive CYP3A substrates. In turn, diclofenac is unlikely to cause any clinically significant CYP-mediated drug-drug interactions. 
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