Limiting PFAS is key to solve fertility. 
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Due to water and oil repellence, high surface activity and thermal stability, perfluoroalkyl and polyfluoroalkyl substances (PFAS) have been used in a variety of fields and industries over the past few decades, including food packaging, textiles, leather, cookware and upholstery (Butenhoff et al., 2006; Kantiani et al., 2010). Concurrently, the widespread use of PFAS has led to humans being exposed to this persistent form of organic pollution through multiple pathways, this exposure can accumulate in the human body (Kabore et al., 2018; Lu et al., 2017; Park et al., 2018; Xu et al., 2021). Due to the persistent pollution and bioaccumulation of PFAS in the environment, governments have begun to restrict the production and application of PFAS(Buck et al., 2011).
However, pollution from PFAS in the environment remains an ongoing problem, some short-chain or structurally modified PFAS are not regulated as alternatives and have been widely detected in the environment (Lau et al., 2007; Pan et al., 2020). These circumstances have led to the consideration that PFAS exposure may be one of the reasons for the persistent decline in human fertility. Male fertility can be evaluated simply and accurately by sperm quality analysis, but there are no clear indicators or methods to evaluate female fertility.
A series of studies have shown that PFAS have a wide range of toxic effects, both in animals and humans, including developmental and reproductive toxicity, neurotoxicity, hepatotoxicity, genotoxicity, immunotoxicity, thyroid destruction and carcinogenicity (Albrecht et al., 2013; Bonefeld-Jorgensen et al., 2011; Buhrke et al., 2015; Corsini et al., 2012; Ojo et al., 2021; Seacat et al., 2002). In zebrafish models, researchers (Chen et al., 2016; Zhang et al., 2016) found that PFOS exposure could lead to changes in gonadal structure of zebrafish, resulting in disorder of sex hormone level or related gene expression, and PFNA might interfere with the synthesis of sex hormones through hypohalamic-fundamental-gonadal-liver axis (HPGL axis). In a female rat model (Shi et al., 2009), it was found that exposure to PFAS affected the production of estradiol, furthermore, the concentration of PFOS in the organs of females was higher than that of males when exposed to the same dose, thus suggesting that PFOS may have a greater effect on the reproductive system of females. The results of Zhang (Zhang et al., 2015) showed that PFOS reduced the secretion of steroids and hCG by placental syncytial trophoblasts and induced apoptosis in human placental syncytial trophoblasts. A study in the population (Zhang et al., 2018)showed that PFAS exposure is associated with an increased risk of primary ovarian insufficiency (POI) in humans, another population study (Barrett et al., 2015) on the physiological cycle of healthy women found that the decrease of estradiol and progesterone levels in women may be affected by PFAS exposure. The above studies have shown that PFAS exposure affects germ cells and reproductive hormones, which suggests to us that PFAS exposure is most likely one of the factors affecting female fertility.
There are many studies on PFAS exposure and male fertility, and most of them show that PFAS exposure leads to impaired male fertility (Green et al., 2021). However, fewer studies have investigated the effect of PFAS on female fertility, and the available results are inconsistent. In assessing female fertility, some studies have used case-control trials, but this has more limitations such as recall bias and selection bias. In contrast, prospective time-to-pregnancy (TTP) cohort studies have significant advantages, they can accurately record TTP and lifestyle changes during pregnancy, baseline characteristics and outcome assessments can also be obtained more accurately. Consequently, there is a need to perform prospective TTP cohort studies in future (Hong et al., 2022). The results of existing studies on PFAS exposure and fertility are inconsistent when compared between prospective TTP cohort studies and case-control studies of infertility. In prospective TTP cohort studies, Cox proportional hazard models are usually used to calculate the effect size fecundability odds ratios (FORs), and in case-control studies, the logistic model is usually used to calculate the OR for infertility, thus, the two types of effect sizes cannot be combined. (Kahn et al., 2021). Thus far, no study has summarized the evidence of prospective TTP cohort studies. Thus, we performed a systematic review and meta-analysis to review the evidence for the effect of PFAS exposure during pregnancy on maternal fertility in addition to quantitatively assessing maternal PFAS concentrations during pregnancy and the risk of fertility and infertility outcomes.
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