Neurocognitive effects of prenatal ETI exposure in a preclinical cystic fibrosis model.
Aleksandar Dobric1, Danni Li1, Zihanjiao Wang1, Zhengzheng Liu1, Ava Totaro1, Heather Daykin1, Alexandra McCarron2, Nicole Reyne2, Martin Donnelley2, Elena Schneider-Futschik1. 1Department of Biochemistry and Pharmacology, University of Melbourne, Parkville, VIC, Australia. 2Robinson Research Institute, Adelaide University, Adelaide, SA, Australia.

Introduction. Current cystic fibrosis transmembrane conductance regulator (CFTR) modulator therapies have significantly improved survival in people with cystic fibrosis (CF). The highly effective triple combination elexacaftor/tezacaftor/ivacaftor (ETI) is now widely used across the CF population, including in pregnant women. Emerging reports suggest that some individuals receiving ETI experience neuropsychiatric symptoms, including anxiety, depression, and cognitive changes. Given the increasing use of ETI during pregnancy, there is a need to understand its potential effects on offspring neurodevelopment following in utero and early-life exposure.
Aim. To assess the safety and efficacy of ETI treatment on neurodevelopment in a pre-clinical model of CF.
Methods. Female dams were treated with vehicle (Nutripet) or combination of elexacaftor (6.7mg/kg/day), tezacaftor (3.5mg/kg/day) and ivacaftor (25mg/kg/day) from conception to weaning. Male and female heterozygous (control) and CF F508del offspring (n=3-8) completed the open field test to assess anxiety-like behaviours and novel object recognition (NOR) to evaluate memory at postnatal day 40. Following testing, blood was collected for inflammatory profiling.
Results. ETI treatment had no effects on anxiety-like behaviours during the open field test. On average, memory retention was higher in the NOR test in males (p=0.07, non sig.) after ETI exposure, however female rats showed no differences. Systemic inflammatory profiling showed ETI treatment lowered leukocyte and lymphocyte numbers in males (p=0.07; non sig and p=0.02), and monocyte numbers in female rats (p=0.02) irrespective of genotype.
Discussion. ETI exposure during pregnancy and via breastmilk showed trends towards improved memory retention in males only, however no changes in anxiety-like behaviour were present in both males and females. This highlights the overall safety and lack of psychological adverse effects of ETI treatment during pregnancy on offspring. Upon blood profiling, in utero ETI treatment improved some systemic inflammatory phenotypes, demonstrating that contemporary CF treatments are beneficial and safe during in utero development. However, future research is essential in understanding the complete safety of ETI treatment in mothers.
