Entry and impacts of effective cystic fibrosis drug Elexacaftor/Tezacaftor/Ivacaftor on fetal cortex 
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Introduction. The novel cystic fibrosis modulators therapy Elexacaftor /Tezacaftor/Ivacaftor (ETI) is currently the most recommended drug targeting cystic fibrosis. However, its safety and efficiency in pregnancy and breastfeeding remain hugely unknown. 
Aims. This study aims to assess the impacts of in utero ETI exposure on fetal brain. 
[bookmark: OLE_LINK1]Methods. Pregnant Sprague Dawley rats were fed with ETI (human equivalent dose: 6.7 mg/kg/d Elexacaftor + 3.5 mg/kg/d Tezacaftor + 25 mg/kg/d Ivacaftor) orally twice daily from embryonic day (E) 12 to E19. Fetal brain, plasma and other tissue were collected at E19 and analyzed with 3 techniques: (1) liquid chromatography mass spectrometry; (2) RNA sequencing; (3) histopathology with hematoxylin & eosin (H&E) staining.Fig 1. Drug distribution of ETI in fetal brain

Results. For all three ETI components, the fetal cortex/plasma ratio is higher than 100%, and the entry to cortex is as comparably high as to other fetal tissues. After chronic ETI exposure in late pregnancy, 44 downregulated genes were identified, some of which were associated with neurogenesis and neuronal differentiation. However, no visible histological changes were identified in terms of cortical layer thickness and cell density. 
Discussion. The highly lipophilic ETI components can penetrate the placenta and fetal blood brain barrier, accumulate in fetal brain and potentially affect the central nervous system development. However, given that no visible structural damages were identified in fetal cortex, the significance of those impacts requires longer-term investigation, including behavioral study.
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