Factors contributing to variability in response to follitropins: a systematic review
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Introduction. Controlled ovarian hyperstimulation (COH) for in vitro fertilisation (IVF) involves the administration of follicle-stimulating hormones, such as follitropin alfa, beta, or delta (follitropins). Oocyte response to COH is uncertain and variable, with many women requiring multiple IVF cycles to become pregnant. Understanding the factors contributing to the variability in response to follitropins is a strategy to improve individual response to COH therapies.
Aims. To identify factors contributing to variability in response to follitropins in women undergoing COH. 
Methods. The EMBASE, PubMed and SCOPUS databases, and the references of included articles were systematically searched from database inception up to 14 January 2024. The search strategy included follicle-stimulating hormones, pharmacokinetics, dose, and IVF terminology. Studies conducted in women undergoing IVF with data on the duration of COH therapy, the total dose of follitropin administered, and the number of oocytes retrieved, were included. Descriptive (median [range]) and linear regression analysis (P<0.05) were performed on summary statistics.
Results. From the 3,849 studies identified, 329 were eligible. Of these, 126 studies reported on follitropin alfa, beta, and/or delta. The age and BMI of the women undergoing IVF were 32 years [20─42] and 22.8 kg/m2 [20.2─61.3]. The average total dose of follitropin alfa, beta and delta was 2000 IU [1008─4538], 1800 IU [700─4040], and 84 µg [50─124], respectively, with COH lasting for 10 days [6─18]. On average, 11 [2─21] oocytes were retrieved. For follitropin alfa, a longer duration of COH (P=0.03), and older age (P<0.0001) decreased the number of oocytes retrieved (R2=0.28, P<0.0001). Similarly, for follitropin beta, a longer duration of COH (P=0.02) and older age (P=0.01) reduced the number of oocytes retrieved (R2=0.15, P=0.002). For follitropin delta, a lower total dose administered (P<0.0001) and older age (P=0.02) reduced the number of oocytes retrieved (R2=0.72, P<0.0001). 

Discussion. In addition to the age of a woman undergoing COH for IVF, the total dose of follitropin administered and the duration of COH impact the success of oocyte retrieval. These factors should be considered when individualising follitropin dosing to improve COH treatment response. The impact of other factors on oocyte retrieval, such as previous cycle number, should be explored further to additionally inform follitropin dosing.
