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Introduction. Controlled ovarian hyperstimulation (COH) involves administration of recombinant follicle-stimulating hormone (FSH) to stimulate follicular maturation. Follicles secrete inhibin-B as they grow, making it a sensitive ovarian response biomarker. There is inter-individual variability in FSH PK, inhibin-B dynamics, and oocyte retrieval.
Aims. To: (i) update and extend a published popPK/PD model of FSH and inhibin-B, (ii) evaluate the influence of covariates, and (iii) assess model performance using real-world clinical data to inform individualised FSH dosing.
Methods. A published one-compartment PK model with first order absorption and linear elimination, linked to a PD turnover model for inhibin-B production stimulated by FSH, served as the a priori model. Data from 81 women undergoing COH was used to update the model, followed by stepwise correlation tests for covariate evaluation. Covariates assessed included baseline age, weight, anti-Müllerian Hormone (AMH), oestradiol, and luteinizing hormone (LH). Model performance was assessed using diagnostic plots and visual predictive checks (VPCs). Models were estimated using non-linear mixed-effects modelling through the SAEM algorithm using Monolix (2024R1).
Results. Of 81 patients, all contributed ≥2 [FSH] and 28 contributed ≥2 [inhibin-B] to the PK and PD models, respectively. The typical patient was 36 years old (SD 4.7), weighing 67 kg (SD 11.6), was 1.64 m tall (SD 0.6), and taking 250 IU/d (range 125-450 IU/d) of follitropin alfa. The updated model improved fit relative to the a priori model (BICc = 2196.77 vs. 2240.15; −2LL = 2066.64 vs. 2127.4). The final PK parameter and covariate relationships are: CL/F=0.53*(Weight/70)0.92 L/h; [FSH]=0.62*e(-0.0012*[oestradiol]) IU/L. The final PD parameter and covariate relationships are: Kout (Inhibin-B)=1.01*e(0.026*[LH]) h-1; [Inhibin-B]=21.28*e(0.049*AMH) pg/mL. VPCs indicated adequate description of data.
Discussion. Integrating covariates improved the FSH-Inhibin-B popPK/PD model performance. Individualised FSH dosing should consider patient weight, AMH, oestradiol and LH concentration. All identified effects are biologically plausible. Inclusion of in-cycle biomarkers as time-varying covariates would be useful to inform FSH dose adjustments. Planned simulations will evaluate personalised dosing strategies for predicted poor responders to improve outcomes.
