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Abstract 

The prescription of drugs for the treatment of infertility or during pregnancy has seen a sharp increase in recent years. The 

study aimed to review the main drugs used to evaluate the balance of benefits/risks of preconception during infertility 

treatment or during pregnancy. A 10-year PubMed database was searched to assess the association between medication use 

and offspring health outcomes. Careful analysis of pharmacovigilance reports regarding the potential risk of certain classes of 

drugs administered during infertility treatments or during pregnancy and ASD is the main strategy regarding the appropriate 

neurodevelopment of the offspring. 

 

Rezumat 

Prescrierea de medicamente pentru tratamentul infertilității sau în timpul sarcinii a cunoscut o creștere bruscă în ultimii ani. 

Studiul și-a propus să sumarizeze principalele medicamente utilizate pentru evaluarea echilibrului beneficii/riscuri ale 

preconcepției în timpul tratamentului pentru infertilitate sau în timpul sarcinii. Baza de date PubMed, pe o perioadă 

anterioară de 10 ani, a fost investigată pentru a evalua asocierea dintre utilizarea medicamentelor și rezultatele sănătății 

descendenților. Analiza atentă a rapoartelor de farmacovigilență cu privire la riscul potențial al anumitor clase de 

medicamente administrate în timpul tratamentelor pentru infertilitate sau în timpul sarcinii și al tulburării din sfera autismului 

(TSA) este strategia principală în ceea ce privește neurodezvoltarea adecvată a descendenților. 

 
Keywords: autism spectrum disorder, infertility drugs, ART, pregnancy, perinatal pharmacological exposure, foetal brain 

development, maternal medication, child neurodevelopment 

 

Introduction 

Autism spectrum disorder (ASD) is a neuro-

developmental condition of offspring characterized 

by dysfunctions in social communication, repetitive 

behaviours and hyperesthesia determined by genetic 

and/or environmental factors. The inflammatory process, 

mitochondrial dysfunction and oxidative stress at the 

cerebral and placental levels are the main mechanisms 

involved in the initiation of ASD [1]. 

Regarding the pathogenesis of ASD, environmental 

factors are identified in 17 - 50% of cases, but 

genetic factors of family co-aggregation can also 

play a special role [2]. Infectious processes during 

pregnancy increase immune activity with a pro-

inflammatory effect on the release of cytokines (IL-6, 

TNF-α), which cross the placenta, reach the foetal 

circulation, cross the blood-brain barrier, determining 

a cerebral inflammatory status with neurodevelopmental 

disorders and behavioural type [3]. However, the study 

carried out by Wang et al. demonstrated a series of 

cerebrovascular changes in individuals with ASD [4]. 

An increase in the prevalence of ASD has been 

observed from 0.04 - 0.05% in the 1970s [5] to 0.5 - 

2.9% or more in recent studies [6, 7], this increase has 

been due in recent years mainly to epigenetic factors. 

Epigenetic risk factors include medication related to 

ART, prenatal drug administration, maternal complications 

during pregnancy and advanced parental age. Genome-

wide association studies on neurodevelopment have 

identified that ADHD/ASD has polygenic characteristics 

[8]. 

Various medications, including ovulation stimulants, 

hormonal therapies and other drugs prescribed for 

maternal health conditions during pregnancy, are under 

scrutiny for their potential role in influencing foetal 

brain development and ASD onset [3]. The review 



FARMACIA, 2023, Vol. 71, 6 

 1110 

will systematically evaluate these drugs, acknowledging 

their therapeutic benefits while also critically appraising 

the associated risks. 

The escalation in the use of drugs for infertility and 

during pregnancy coincides with an increased incidence 

of ASD, prompting concerns about the potential neuro-

developmental impact of these medications on the 

child [9]. This review, therefore, aims to analyse recent 

literature over the past decade, with a specific focus 

on the PubMed database, to assess the correlation 

between medication usage during the preconception 

period, infertility treatments, or pregnancy and offspring 

health outcomes, particularly the development of ASD. 

The intersection of increasing ASD prevalence with 

the growing use of pharmacological interventions for 

infertility and during pregnancy necessitates a rigorous 

evaluation of the potential risks these drugs may pose 

to foetal neurodevelopment. It is an imperious need 

to critically examine the association between these 

medical interventions and the risk of ASD, against the 

backdrop of rising prescription trends for fertility and 

pregnancy-related medications. This review intends 

to synthesize current research to shed light on the 

possible link between such interventions and ASD 

risk [10]. By doing so, it hopes to contribute to a 

more informed and nuanced understanding of ASD 

aetiology, guiding future research and clinical practices 

in this domain.  

 

Materials and Methods 

In the present study we have investigated PubMed 

database on a 10-year time span; we dug the data-

base to review the main drugs used to evaluate the 

balance of benefits/risks of preconception during 

infertility treatment or during pregnancy, to assess the 

association between medication use and offspring 

health outcomes. 

We used keywords and phrases in the search: “autism 

spectrum disorder”, “infertility treatments”, “pregnancy 

medications”, “folic acid”, “antiepileptic drugs”, “β2-

adrenergic receptor agonists”, “antipsychotics in 

pregnancy”, “thyroid dysfunction and ASD”, “SSRIs, 

SNRIs and ASD”, “analgesic drugs and ASD”, “antenatal 

corticosteroids and ASD”, “tocolysis and ASD risk”, 

“preterm birth and ASD”, “antibiotic exposure and 

ASD”, “epidural analgesia and ASD” and “anti-

hypertensive medication and ASD”. 

Included in the review were observational studies, 

clinical trials, systematic reviews and meta-analyses 

that investigated the relationship between the 

aforementioned medications and the risk of ASD in 

offspring. Exclusion criteria consisted of non-English 

language articles, case reports, editorials, commentaries 

and studies focusing on non-pharmacological interventions. 

Data extraction and study selection were conducted 

by three independent researchers, who reached a high 

level of agreement on the eligible studies. The process 

began with an initial screening of articles based on 

their titles and abstracts, followed by a detailed 

review of the full texts. Additionally, snowball searching 

was employed on pivotal papers to further enrich the 

sample. Any duplicates or articles that did not meet 

the predefined search criteria were excluded from the 

review. Data from the selected studies were extracted, 

including study design, sample size, medication types, 

dosage, timing of administration and outcomes related 

to ASD in offspring. This information was synthesized 

narratively to highlight patterns, correlations and 

emerging trends from the collected data. 

The quality of the included studies was assessed using 

appropriate tools such the PRISMA checklist for 

systematic reviews and meta-analyses. The assessment 

focused on study design, methodology, data analysis 

and the robustness of the conclusions. The statistical 

analysis of the data was performed using Microsoft 

Excel® 2013 (Microsoft® Corporation, Redmond, WA, 

USA). 

 

Infertility Drugs and ASD 

The techniques of assisted reproduction are constantly 

growing worldwide, and as a result, there is a major 

interest in their development in subsequent life, being 

a public health problem. The tasks obtained by ART 

are frequently associated with an increased risk of 

premature birth, low birth weight (LBW), small for 

gestational age (SGA), perinatal morbidity and mortality 

and congenital anomalies [11]. The mechanisms of the 

appearance of ASD, the early neurodevelopment 

disorders, and the cognitive function in these cases 

it is not clear whether it is due to the prenatal 

complications or the medication itself [12]. 

Studies have not shown significant differences between 

these children and those conceived spontaneously. The 

monitoring of these subjects over a long time has 

shown an increase in the risk of cerebral paralysis 

and other neurological disorders, while other studies 

attribute these conditions to premature birth [13]. 

Prematurity [14, 15], foetal growth restriction, small 

for gestational age [16, 17], low birth weight [17], 

uncertain foetal status at birth, high blood losses 

and prenatal maternal drug use are risk factors for 

autism spectrum disorders [18]. The results are 

inconclusive regarding the measured sample, the 

follow-up of these patients, or the working methodology. 

Some studies have not found any significant association 

between ART and ASD [19, 20], while others have 

established a significant positive association [21]. 

Furthermore, Hvidtjorn et al. identified a relationship 

in women to whom FSH was administered for ART 

[22]. 

Children conceived ART show a slight increase in a 

possible psychiatric diagnosis compared to those 

conceived spontaneously. Studies have identified an 

increased risk of ASD in children born after the ICSI 
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procedure compared to conventional IVF [23, 24], 

because the ICSI procedure using manually selected 

spermatozoa increases the risk of autism gene methylation 

mutations compared to the one using zona pellucida-

bound spermatozoa [25]. 

 

Drugs Administration in Pregnancy and ASD Risk 

Folic acid supplementation and autism 

Folic acid (FA) supplementation during pregnancy 

before and up to 12 weeks of gestation, in addition to 

the proven effect of preventing neural tube defects, 

can influence neurodevelopment and reduce the rate 

of disorders in the autistic spectrum [26]. At the 

beginning of pregnancy, the need for folate (vitamin 

B9) at the foetal level increases, a nutrient involved in 

DNA replication, amino acid synthesis and vitamin 

metabolism. 

A multicentre prospective study observed that 57.3% 

of pregnant women consumed folic acid supplements 

of 0.4 mg/day, 25.2% of patients > 1 mg/day and 

3.5% over 5 mg/day. The recommended daily dose 

of supplements containing folic acid is 0.4 - 1.0 

mg/day, with doses > 5 mg/day associated with 

children with low scores regarding the psychomotor 

evaluation [27]. Moreover, periconceptional use of 

FA folic acid supplements < 0.4 mg/day or ≥ 1 

mg/day has been shown to produce deficits in attentional 

function only in boys aged 4 - 5 years [28]. Long-

term follow-up (7 - 9 years) of children born to 

mothers who used folic acid supplements beyond the 

periconceptional period identified deficits in attentional 

function different for boys and girls [29]. 

In contrast, the results of the 2006/2007 randomized 

controlled trial of 0.4 mg/day folic acid supplementation 

during the second and third trimesters (FASSTT) 

from the 14th week of gestation to the end of pregnancy, 

showed at 7 years beneficial effects regarding children's 

cognitive performance [30]. In children with ASD, an 

increased rate of serum autoantibodies against alpha 

folate receptor and methylene tetrahydrofolate reductase 

polymorphisms was observed. The beneficial dose 

of folic acid administration is 0.6 mg, the dose that 

improves neurological clinical manifestations in 

children diagnosed with ASD [31]. 

Antiepileptic drugs - Valproic acid 

In women with epilepsy, a decrease in fertility was 

observed secondary to the disease but mainly to the 

administered treatment. The main mechanism of anti-

epileptic medication is the inhibition of histone 

deacetylases, interfering with the control of the cell 

cycle and cell growth and differentiation. Valproate 

can be associated with an increased risk of congenital 

anomalies, as well as social behaviour disorders in 

the autistic spectrum. This risk can be reduced by 

administering an appropriate antiepileptic dose 

together with folic acid [32]. 

Christensen et al. showed in a cohort of 6584 new-

borns of mothers with epilepsy, a 4.15% risk of 

autism spectrum disorder when exposed to valproate 

and a 2.95% risk of childhood autism. Thus, women 

of childbearing age with antiepileptic medication 

based on valproate must follow the benefits in relation 

to the potential risks by adjusting the doses [33]. 

Another study led by Bjørk et al. showed that only 

1.5% of unexposed children of mothers with epilepsy 

had ASD, while exposure to topiramate and valproate 

monotherapy revealed a 4.3% and 2.7% rate of ASD, 

respectively. Prenatal monotherapy with lamotrigine, 

levetiracetam, carbamazepine, oxcarbazepine, gapapentin, 

pregabalin, clonazepam or phenobarbital does not 

increase risk, whereas exposure to valproate, topiramate 

and dual therapies (levetiracetam with carbamazepine 

and lamotrigine with topiramate) have been associated 

with increased risks [34]. 

The prenatal administration of trans-resveratrol 

performed on an animal model (rat) proved to have a 

protective effect on the offspring against the adverse 

effect exerted by valproate, a study that will be 

important in neurodevelopmental disorders [35]. 

Dietary phytochemicals like curcumin, resveratrol, 

naringenin and sulforaphane serve as neurotherapeutics 

in ASD, offering benefits through antioxidant, immuno-

modulatory, gut microbiota modulation and Nrf2 

activation functions, so further research on brain 

targeted delivery methods to investigate their therapeutic 

value in ASD might be needed [36, 37]. Evidence 

suggests potential cognitive benefits in children from 

certain nutritional intervention in pregnancy and bio-

molecules, e.g., omega-3 fatty acid supplementation 

during pregnancy, but its effects on other developmental 

outcomes remain unclear [38]. 

Thus, the possible mechanism of action would be 

the upregulation of the expression of metabotropic 

glutamate receptors from group I and group II at the 

level of synapses of rats prenatally exposed to valproic 

acid, the modulation of the mGlu2/3 receptor being 

able to be beneficial in the treatment of ASD [39]. 

β2-adrenergic receptor agonist drugs 

Prolonged treatment with β-2-adrenergic receptor 

agonists preconceptional or during pregnancy may 

be associated with an increased risk of ASD [40]. 

Instead, Nagata et al. in women with asthma treated 

during pregnancy with corticosteroids and β2-adrenergic 

agonists showed a safety profile of this association 

regarding the neurological development of the offspring 

[41]. 

Although the data are inconsistent regarding atopic 

conditions (asthma, allergy, eczema) in pregnancy 

and the occurrence of ASD, a series of evidence 

mentions that this association is possible and the 

need for additional research [42]. 

The safety profile of antipsychotic therapy in pregnancy 

A series of studies did not highlight the risk of autism 

spectrum disorder after exposure in the first trimester 
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to antidepressants [43-45]. Sulpiride is an antipsychotic, 

along with chlorpromazine, with reduced autonomous 

side effects and an insignificant behavioural effect on 

the autistic component [46]. Andrade's study confirmed 

the fact that the risk-benefit analysis regarding anti-

psychotic medication shows its safety profile, with 

the mention that aripiprazole requires additional 

research [44]. 

Benzodiazepines and Z-Drugs 

The research conducted did not mention any causal 

relationship between the use of benzodiazepines and/ 

or Z-drugs during pregnancy for anxiety or sleep deficit 

and the risk of ASD [47]. Depression and anxiety 

during pregnancy affect approximately 10% of women 

[48]. Anxiolytic, antidepressant, hypnotic, or analgesic 

medication (opioids) in monotherapy or combination 

have as their main mechanism the neurotransmitter 

pathway of γ-aminobutyric acid, with rapid passage 

at the placental and haematoencephalic level with 

possible repercussions on foetal neurodevelopment. 

The study by Vigod et al. observed a reduced association 

between third-trimester exposure to Z-hypnotics and 

a child's communication deficit without long-term 

repercussions [49]. The administration of these drugs 

as the first line must be justified by a correct diagnosis 

of the mental illness in adequate doses and for short 

periods. 

Thyroid dysfunction, levothyroxine and ASD risk  

Although there is no evidence that the use of 

levothyroxine in pregnancy is associated with ASD 

due to the higher risk of premature birth, the cautious 

administration of this treatment is recommended [50]. 

Pregnant women diagnosed with hypothyroidism were 

associated with an increased risk of ASD in their 

offspring depending on race-ethnicity, particularly 

evident in Hispanic children, so identifying and treating 

these cases can reduce the risk of ASD [51]. 

Offspring of pregnant women who were positive for 

thyroid peroxidase antibodies had a significantly 

increased risk of developing autism by almost 80% 

compared to the control group, with no changes in 

maternal thyroid hormone levels [52]. Andersen et 

al., in a study evaluating thyroid dysfunction, showed 

that both maternal hypothyroidism and overt hyper-

thyroidism were risk factors for the occurrence of 

ASD in children [53]. 

Antidepressants (Selective Serotonin Reuptake 

Inhibitors - SSRIs and Serotonin Norepinephrine 

Reuptake Inhibitors - SNRIs) and ASD 

Administration of antidepressants during pregnancy 

has increased, reaching a percentage of 1 - 8% of all 

pregnant women [54]. Serotonin's role in neural 

development and maturation is known, with elevated 

levels observed in approximately one-third of children 

with abnormal neural circuits and autism [55]. In 

the treatment of depression and anxiety, selective 

serotonin reuptake inhibitors (SSRIs) (sertraline, 

fluoxetine, paroxetine, citalopram, escitalopram, 

fluvoxamine) and serotonin-norepinephrine reuptake 

inhibitors (SNRIs) (venlafaxine), first-line drugs during 

pregnancy [56]. No consensus has been reached 

regarding the association between exposure to SSRIs 

and SNRIs during pregnancy and ASD in the offspring, 

with some studies confirming this link [57-59], while 

other studies did not find these associations [60, 61]. 

SSRI/SNRI antidepressants cross the placenta and 

may be associated with a series of embryonic/foetal 

risks, such as congenital heart anomalies, which do 

not involve stopping treatment or initiating it due to 

the increased risk of relapse or exacerbation of 

clinical symptoms, with complications for both the 

mother and for infants [62]. Compared to SSRIs, 

tricyclic antidepressants have higher rates of transfer 

to the umbilical cord, not being associated with the 

risk of ASD in offspring [54]. 

Analgesic drugs 

Analgesic medication (acetaminophen - paracetamol) 

used during pregnancy is associated with an increased 

risk of ASD in childhood, the recommendations being 

to reduce the dose if the situation requires its use to 

reduce the repercussions on foetal neurodevelopment 

[63]. Long-term prenatal exposure to acetaminophen 

consumption presents a higher risk of ASD among the 

female population [64]. The use of acetaminophen in 

large quantities during the first trimester of pregnancy 

requires a warning to pregnant women regarding the 

risk of ASD [65, 66]. 

Because there is an immediate dose-response effect 

through transplacental passage through passive diffusion, 

short-term use is recommended in case of high 

maternal fever or pain of increased intensity [67]. 

Antenatal corticosteroid exposure and ASD 

The prenatal administration of corticosteroids is carried 

out to accelerate foetal lung maturation, being a gold 

standard starting at 23 0/7 weeks and 33 6/7 weeks of 

gestation in conditions with a risk of birth in the next 

7 days. According to the guidelines, the administration 

of corticosteroids follows two regimes: the first being 

represented by two doses of 12 mg of intramuscular 

betamethasone every 24 h, and the second represented 

by four doses of 6 mg of intramuscular dexamethasone 

every 12 h [68]. Currently, a series of guidelines 

recommend the administration of corticosteroids even 

after 34 weeks but under 37 weeks, balancing the 

benefits and risks. 

This treatment reduces neonatal morbidity by decreasing 

the number of NICU admissions and by reducing the 

hospitalization period. Studies have shown a decrease 

in postnatal complications (respiratory distress, ulcero-

necrotic enterocolitis, intraventricular haemorrhage, 

sepsis). The long-term effects on the child's neuro-

development, especially in children who are not born 

within 7 days and will be born at term, raise suspicions 

regarding the repercussions on the foetal brain because 

corticosteroids pass through the blood-brain barrier 

[68, 69]. 
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An analysis carried out on a number of 16,847 

(1.45%) prenatally treated with corticosteroids (< 28 

weeks of gestation) out of a total of 1,163,443 infants 

mentioned both term and late preterm infants risks 

raised by mental disorders in childhood [70]. According 

to a meta-analysis of 1.6 million new-borns, Ninan 

et al. observed that approximately 40% of them, 

prenatally exposed to corticosteroid therapy, were 

born at term, which requires a better selection of 

cases due to the risk of adverse effects regarding 

neurodevelopment and behaviour disorder [71]. 

The prospective Odense Child Cohort study found 

that elevated maternal serum cortisol concentrations 

in the third trimester of pregnancy were associated 

with ASD in boys at age three, disappearing at age 

five [72]. 

Tocolysis, preterm birth and ASD risk 

Tocolytic therapy with beta-sympathomimetics is 

necessary to delay delivery until the prenatal cortico-

steroids accelerate pulmonary maturity, improving 

perinatal outcomes [73]. 

In a randomized multicentre study (follow-up of the 

APOSTEL III trial), van Winden et al. showed that 

there were no significant differences regarding adverse 

perinatal outcomes in the groups in which tocolysis 

was performed with nifedipine or atosiban in the case 

of the threat of premature birth [74]. Betamimetics 

(terbutaline, ritodrine) used to postpone preterm birth 

can cross the placenta and can have an adverse 

effect on foetal neurodevelopment, with an increased 

risk of autism in the child [75]. Instead, in a prospective 

case-control study, Altay et al. did not observe any 

risk of ASD regarding exposure to betamimetics 

during pregnancy [76]. 

Antibiotic exposure and the risk of ASD in the 

offspring 

The prenatal administration of antibiotics initially 

changes the maternal microbiome, with a role in the 

microbiome-intestine-brain axis of the infant, a 

mechanism that can influence the neurodevelopment 

process and ultimately associate an autistic spectrum 

disorder. 

In a cohort study of 569,953 children, 1.5% were 

diagnosed with ASD and 29.8% were prenatally 

exposed to antibiotics. An increased risk of ASD in 

offspring was observed in the case of administration 

during the first and second trimester of pregnancy 

and duration of administration ≥ 15 days, without 

influencing the appropriateness of administering 

antibiotics during pregnancy, but only to select as 

accurately as possible those cases that to require 

antibiotic therapy [77]. In the ORACLE II study, in 

which antibiotics were administered for threatened 

preterm labour, an increase in functional impairment 

was observed at a 7-year follow-up [78]. Almasri et al. 

did not observe any association between the peripartum 

administration of antibiotics and the increased risk 

of ASD [79]. 

Epidural analgesia in labour and ASD 

In a retrospective longitudinal study, Qiu et al. 

observed that epidural analgesia in labour (LEA) is 

associated with a significantly higher rate of ASD risk 

along with the increase in the duration of exposure 

to the medication used in LEA, which caused a 

series of controversies regarding the methodology 

of the study [80]. Other studies based on robust 

epidemiological data and sibling matching analysis 

claim no significant association between LEA and 

ASD [81-83]. However, in a meta-analysis by Wang 

et al., it has been mentioned that LEA during birth can 

associate offspring with more chances of developing 

ASD [84]. In conclusion, additional studies will be 

needed to assess the possible risks of LEA. 

The association of antihypertensive medication 

administered in preeclampsia with the risk of ASD 

in offspring 

Prenatal hypertensive disorders, by increasing the 

rates of premature birth and SGA, can predispose to 

ASD, and as a result, antihypertensive medication 

can reduce this risk [85]. Maternal proinflammatory 

status, associated with preeclampsia and objectified 

by increased levels of C-reactive protein, can be a 

possible trigger for autism, increasing the risk by 

43% compared to control cases [86]. 

Ignorance of the mechanisms underlying the action of 

preeclampsia on ASD makes therapeutic management 

difficult. A possible mechanism identified in an animal 

model (mouse) is the action of inflammatory cytokines 

TNFα in maternal serum and the increased signalling 

of nuclear factor kappa B (NFκB) in the foetal brain. 

Thus, the neutralization of TNFα during pregnancy 

improved the ASD phenotype [87]. Curran et al., 

using the Millennium Cohort Study of 13,192 children, 

assessed the association between preeclampsia and 

the double risk of ASD at age 7 years. Exposure of 

foetal cortical neurons to serum cytokines from 

preeclamptic women induced neuronal growth and 

branching in vitro [88]. 

Vaccines and immunoglobulins 

Prenatal exposures to ethylmercury from thimerosal-

containing vaccines [89], antibody-stimulating proteins 

and polysaccharides from vaccines [90] and immuno-

globulin preparations [91] were not associated with 

increased risk of ASD. Prenatal influenza vaccination 

[91, 92], tetanus, diphtheria and acellular pertussis 

vaccination were not associated with risk of ASD in 

offspring [93]. Prenatal vaccination with maternal 

COVID-19 mRNA was associated with lower risks 

of perinatal death and NICU admission [94, 95], 

with no published association with ASD. 

 

Discussion 

The exploration of the potential link between infertility 

treatments, pregnancy medications and ASD is an 

area of growing concern and scientific inquiry. The 
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increase in ASD prevalence alongside the heightened 

use of various pharmacological interventions during 

infertility treatments and pregnancy necessitates a 

comprehensive understanding of the possible implications 

of these interventions on foetal neurodevelopment [1]. 

Infertility treatments often involve the use of medications 

such as ovulation stimulants and hormonal therapies. 

These drugs, while essential for addressing infertility, 

could potentially influence the neurodevelopmental 

trajectory of the foetus [2]. Similarly, the use of 

certain medications during pregnancy, intended to 

ensure maternal health, might also pose risks to the 

developing foetus, particularly in the context of 

neurodevelopmental disorders such as ASD [3]. 

Studies have pointed out that prenatal exposure to 

various drugs can have complex effects on brain 

development, modulated by factors like timing, dose 

and route of drug exposure [4] (Table I). 

Table I 

Effects of prenatal exposure to drugs and neurodevelopmental risk of ASD 

Drugs Effects 

 Yes Possible No 

Folic acid supplementation - - √ 

Antiepileptic drugs - valproic acids √ - - 

β-2-adrenergic receptor agonists - √ - 

Antipsychotic therapy - - √ 

Benzodiazepines and Z-drugs - - √ 

Levothyroxine - - √ 

Antidepressants (SSRIs and SNRIs) - √ - 

Analgesic drugs √ - - 

Vaccines and immunoglobulins - - √ 

Antenatal corticosteroids - √ - 

Beta-sympathomimetics / tocolysis - - √ 

Antibiotics √ - - 

Epidural analgesia in labour - √ - 

Antihypertensive medication - √ - 

 

A systematic review of the long-term neurodevelopmental 

consequences of intrauterine exposure to lithium and 

antipsychotics indicates potential adverse effects on 

neurodevelopment and behaviour. This finding is 

crucial as it underscores the need for rigorous 

evaluation of the safety profile of these drugs when 

prescribed to pregnant women or women undergoing 

infertility treatment. Moreover, the lack of high-quality 

clinical studies in this area highlights the need for 

further research, particularly studies that control for 

genetic predisposition and parental psychiatric illness 

[5]. 

The use of human-induced pluripotent stem cell-

derived brain organoid technology has emerged as a 

promising approach to examining foetal neurobiology 

and the impacts of drug exposure [6]. This technology 

offers insights into how specific environmental stimuli, 

including medications, might affect cerebral development 

during critical periods of pregnancy. This discussion 

delves into the safety profiles and possible implications 

of different drug categories used during pregnancy 

and their association with ASD. 

Folic acid is known for its protective role against 

neural tube defects. However, its impact on reducing 

the risk of ASD in offspring remains a subject of 

study. The role of folic acid in mitigating risks 

associated with other drug exposures during pregnancy 

is also an area worth exploring [1]. The use of anti-

epileptic drugs, especially valproate, during pregnancy 

has been linked to a higher risk of ASD in children. 

Balancing the need for seizure control in pregnant 

women with the potential developmental risks for 

the foetus is a significant challenge [2]. 

These drugs, commonly used for asthma management, 

have raised concerns about their safety profile during 

pregnancy and their potential association with neuro-

developmental disorders in children, including ASD 

[3]. 

Antipsychotics are essential for managing psychiatric 

conditions during pregnancy, but their impact on 

foetal brain development and the risk of ASD warrants 

careful consideration and further research [4]. The use 

of benzodiazepines and Z-drugs during pregnancy, 

especially when considering their potential for impacting 

foetal brain development, requires a cautious approach 

due to the possible association with ASD [5]. The 

use of SSRIs and SNRIs during pregnancy has been 

scrutinized for its potential link with an increased 

risk of ASD in children [7]. 

Maternal thyroid dysfunction and its treatment with 

levothyroxine have implications for foetal brain 

development. The association between these factors 

and the risk of ASD in offspring is an area that 

needs more definitive research [6]. Analgesics are 

frequently used during pregnancy, but their impact 

on the neurodevelopment of the foetus and the 

potential association with ASD, remains a critical 

area of investigation [8]. 
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Corticosteroids are administered antenatally to promote 

foetal lung development in preterm births. However, 

their impact on neurodevelopment and the potential 

link with ASD is not fully understood [11]. Medications 

used for tocolysis to prevent preterm labour may 

have implications for foetal brain development. The 

association between these drugs, preterm birth and 

the risk of ASD in offspring is an emerging area of 

research [12]. Antibiotic use during pregnancy, especially 

considering the delicate balance of maternal-foetal 

microbiota, could potentially influence neuro-

developmental outcomes, including ASD [14]. The 

use of epidural analgesia during labour and its potential 

association with ASD in offspring is a topic of 

growing interest, with some studies suggesting a 

possible link [15]. Antihypertensive medications are 

critical for managing preeclampsia in pregnancy. 

Research into how these drugs might impact foetal 

neurodevelopment and the risk of ASD is essential 

[16]. 

The expert consensus on neurodevelopmental outcomes 

in pregnancy pharmacovigilance studies recommends 

focusing on neurodevelopment as a core feature of 

pregnancy pharmacovigilance. This approach is vital 

in understanding the long-term impact of prenatal 

medication exposure beyond the immediate physical 

effects and into functional outcomes such as cognitive 

and motor skill development, educational achievements 

and the potential development of neurodevelopmental 

disorders like ASD [7]. 

In conclusion, the potential link between infertility 

treatments, pregnancy medications and ASD is a 

complex and multifaceted issue. It necessitates a 

balanced consideration of the therapeutic benefits of 

these medications against their possible risks. Ongoing 

research, employing both clinical and innovative 

methodologies is essential to unravel this intricate 

relationship and to guide clinical practices toward 

safer and more informed pharmacological interventions 

during pregnancy and infertility treatments. 

 

Conclusions 

The relationship between various pharmacological 

interventions during pregnancy and the risk of ASD 

in offspring is complex and multifaceted. Each drug 

category, from antiepileptics to antidepressants, presents 

unique challenges in balancing therapeutic needs with 

potential neurodevelopmental risks. Ongoing, multi-

disciplinary research is crucial to inform safer 

clinical practices. We must pay special attention to 

the pharmacovigilance reports regarding the potential 

risk of some classes of drugs administered during 

infertility treatments or during pregnancy and ASD. 
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