Pharmacogenetic Insights into Encaleret Dosing for Autosomal Dominant Hypocalcemia Type 1
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Introduction. Autosomal dominant hypocalcemia type 1 (ADH1) is a rare genetic disorder caused by gain-of-function missense mutations in the calcium-sensing receptor gene (CASR), resulting in persistent hypocalcemia due to increased receptor sensitivity to extracellular calcium. Negative allosteric modulators (NAMs), such as encaleret, reduce CaSR activity and represent a promising treatment. However, recent phase 2b clinical trials have revealed marked variability in encaleret dosing requirements among patients with different CASR variants (Gafni et al, 2023).

Aims. To define how ADH1-causing CaSR variants influence the pharmacological activity of encaleret and to establish mechanistic links between pharmacogenetic variation and clinical dosing outcomes.

Methods. A heterozygous cellular model of CaSR expression, reflecting the genotype of ADH1 patients, was used to assess nine clinically relevant CASR variants. CaSR-mediated intracellular calcium signalling was measured in response to encaleret, and data were analysed using an operational model of allosterism to quantify ligand affinity and cooperativity.

Results. ADH1 variants such as E228K, F788C, and A840V exhibited reduced encaleret affinity and diminished cooperativity, correlating with higher clinical dosing requirements. These mutations maintained CaSR hyperactivity across a broader calcium concentration range, limiting the ability of encaleret to suppress receptor activation. Conversely, variants with cooperativity values closer to wildtype CaSR (e.g., C131Y and R990G+I692F) demonstrated more favourable drug-receptor interactions and required lower clinical doses.

Discussion. These findings highlight the critical role of both affinity and cooperativity in shaping encaleret pharmacology at ADH1-causing CaSR variants. By directly linking pharmacogenetic variation to drug efficacy, this work underscores the value of pharmacogenetic models to optimize personalized treatment strategies for ADH1 patients and guide future dosing paradigms.
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