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Abstract. Epilepsy is one of the most common chronic neurological disorders 

affecting women of reproductive age, posing significant challenges during 

pregnancy due to potential risks for both the mother and the fetus. The management 

of epilepsy in pregnancy requires a careful balance between optimal seizure 

control and minimization of teratogenic and neurodevelopmental risks associated 

with antiseizure medications. In recent years, advances in personalized therapy 

have transformed clinical approaches, allowing for more individualized risk 

assessment and treatment strategies. This study aims to review current evidence 

on neurological outcomes in pregnant women with epilepsy and their offspring in 

the context of personalized medicine. A comprehensive analysis of recent 

literature was conducted, focusing on seizure control, pharmacotherapy 

optimization, teratogenicity, and long-term neurodevelopmental outcomes in 

children. The findings indicate that well-controlled epilepsy is associated with 

favorable maternal and fetal outcomes, whereas uncontrolled seizures, particularly 

generalized tonic–clonic seizures, significantly increase the risk of maternal 

complications, fetal hypoxia, preterm birth, and neurodevelopmental impairment. 

The choice and dosage of antiseizure medications play a critical role, with newer-

generation drugs demonstrating improved safety profiles compared to older agents 

such as valproate, which remains associated with a high risk of congenital 

malformations and cognitive impairment. Personalized therapy, including 

therapeutic drug monitoring, dose adjustments during pregnancy, and individualized 

drug selection has been shown to reduce adverse outcomes while maintaining 

effective seizure control. 

Keywords: epilepsy, pregnancy, antiseizure medications, maternal outcomes, fetal 

outcomes, neurodevelopment, teratogenicity, personalized therapy, seizure 

control, preconception care. 

 

 

Introduction. Epilepsy is one of the most prevalent 

chronic neurological disorders, affecting approximately 0.3–

0.7% of all pregnancies worldwide. As a condition frequently 
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diagnosed in women of reproductive age, epilepsy presents 

unique clinical challenges during pregnancy, requiring 

careful balancing of maternal health and fetal safety. Both 

the disease itself and its treatment may significantly 

influence pregnancy outcomes, making optimal management a 

critical aspect of modern neurological and obstetric care 

[1]. 

Pregnancy in women with epilepsy is associated with 

increased risks of complications, including miscarriage, 

preterm birth, fetal growth restriction, and congenital 

malformations. Importantly, poorly controlled seizures 

particularly generalized tonic–clonic seizures are linked to 

maternal trauma, hypoxia, and adverse fetal outcomes, 

including intrauterine hypoxia and neurodevelopmental 

impairment. At the same time, the use of antiseizure 

medications (ASMs) introduces additional concerns, as several 

agents are known to carry teratogenic risks and may affect 

cognitive development in exposed offspring [2]. 

Over the past decades, the management of epilepsy during 

pregnancy has undergone substantial evolution. Traditional 

approaches were largely focused on seizure suppression, often 

without sufficient consideration of drug safety profiles. 

However, accumulating evidence has highlighted the 

differential teratogenicity of ASMs, leading to a paradigm 

shift toward safer, individualized treatment strategies. 

Older-generation drugs such as valproate have been strongly 

associated with major congenital malformations and adverse 

neurodevelopmental outcomes, whereas newer agents, including 

lamotrigine and levetiracetam, demonstrate more favorable 

safety profiles [3]. 

The concept of personalized therapy has become central to 

the management of epilepsy in pregnancy. Physiological 

changes during pregnancy, including increased drug clearance 

and altered pharmacokinetics, necessitate individualized dose 

adjustments and therapeutic drug monitoring to maintain 

effective seizure control. Additionally, preconception 

counseling, risk stratification, and multidisciplinary care 

involving neurologists, obstetricians, and neonatologists are 

essential components of modern management [4]. 

Despite significant advances, challenges remain in 

optimizing both maternal and fetal outcomes, particularly in 

balancing seizure control with medication safety. Therefore, 

there is a growing need to integrate current evidence into a 

comprehensive, personalized approach to care [5]. 
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The aim of this study is to evaluate neurological outcomes 

in mothers and fetuses in the context of epilepsy during 

pregnancy and to analyze the role of personalized therapy in 

improving both short- and long-term outcomes. 

Materials and Methods. This study was performed as a 

structured narrative literature review. A comprehensive 

search of PubMed, Scopus, and Web of Science databases was 

conducted to identify relevant publications from 2015 to 2025. 

Eligible studies included randomized controlled trials, 

cohort studies, systematic reviews, meta-analyses, and 

international clinical guidelines addressing the management 

of epilepsy during pregnancy. Priority was given to studies 

evaluating maternal neurological outcomes, fetal and neonatal 

outcomes, the safety profiles of antiseizure medications, and 

the impact of personalized therapeutic strategies. Case 

reports studies with limited clinical relevance were 

excluded. 

Data extraction focused on seizure control, 

pharmacotherapy optimization, teratogenic risks, and 

neurodevelopmental outcomes. The selected evidence was 

qualitatively synthesized to identify consistent findings and 

to formulate evidence-based principles of personalized 

management aimed at optimizing both maternal and fetal 

outcomes. 

Results. The synthesis of current evidence demonstrates 

that neurological and obstetric outcomes in pregnant women 

with epilepsy (WWE) are determined by a complex interaction 

between seizure control, antiseizure medication (ASM) 

exposure, and the implementation of individualized 

therapeutic strategies [6]. 

Maternal neurological outcomes are strongly associated 

with preconception disease control. Cohort studies indicate 

that up to 60–70% of women who are seizure-free before 

pregnancy remain seizure-free throughout gestation, whereas 

worsening seizure frequency is observed in approximately 15–

30% of cases. Breakthrough seizures, particularly generalized 

tonic–clonic seizures, are associated with increased risks of 

maternal trauma, hypoxia, and status epilepticus, which in 

turn contribute to adverse fetal outcomes. Importantly, 

discontinuation or inadequate dosing of ASMs significantly 

increases seizure risk and is associated with life-

threatening complications for both mother and fetus [7]. 

Pregnancy outcomes in WWE are characterized by a higher 

incidence of complications compared with the general 
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population. Large observational studies report increased 

rates of spontaneous abortion, preterm birth, cesarean 

delivery, and fetal growth restriction. The overall 

prevalence of major congenital malformations (MCMs) in 

offspring of women with epilepsy is approximately 6–7%, 

compared to 2–3% in the general population, with significantly 

higher rates observed in cases of ASM polytherapy. 

Additionally, polytherapy has been associated with increased 

risks of gestational diabetes and congenital anomalies, 

further emphasizing the importance of minimizing drug burden 

[8]. 

Pharmacotherapy plays a central role in determining fetal 

neurological outcomes. The teratogenic risk varies 

substantially between ASMs. Valproate is consistently 

associated with the highest risk of MCMs (up to 10% or higher) 

and adverse neurodevelopmental outcomes, including cognitive 

impairment and autism spectrum disorders. In contrast, newer-

generation ASMs such as lamotrigine and levetiracetam 

demonstrate significantly more favorable safety profiles. 

Large cohort studies involving thousands of pregnancies have 

shown that exposure to these agents is associated with the 

lowest rates of congenital malformations among commonly used 

ASMs. Meta-analyses further confirm that lamotrigine 

monotherapy is not associated with an increased risk of major 

birth defects compared to the general population, while 

levetiracetam is considered effective in seizure control with 

relatively low teratogenic potential [9]. 

Comparative analyses demonstrate that switching from 

high-risk agents to safer alternatives significantly improves 

outcomes. For example, lamotrigine–levetiracetam regimens are 

associated with up to a 60% reduction in the risk of 

congenital malformations compared to valproate exposure. This 

shift in prescribing patterns has contributed to a measurable 

decline in the prevalence of MCMs over time, reflecting the 

growing adoption of safer, individualized treatment 

strategies [10]. 

An important determinant of therapeutic success is the 

pharmacokinetic variability of ASMs during pregnancy. 

Prospective cohort studies demonstrate a significant decline 

in serum concentrations of lamotrigine, levetiracetam, and 

other ASMs due to increased drug clearance and physiological 

changes in pregnancy. Without dose adjustment, this reduction 

may lead to subtherapeutic levels and increased seizure 

frequency. Accordingly, therapeutic drug monitoring and 
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individualized dose titration are essential components of 

modern management [11]. 

Fetal and long-term neurodevelopmental outcomes are 

influenced by both seizure exposure and medication type. While 

most pregnancies exposed to newer ASMs result in healthy live 

births, exposure to high-risk drugs and uncontrolled seizures 

is associated with increased risks of intrauterine hypoxia, 

developmental delay, and cognitive impairment. Importantly, 

studies show that well-controlled epilepsy with optimized 

monotherapy is associated with outcomes comparable to those 

of the general population [12]. 

The integration of personalized therapy has emerged as a 

key factor in improving outcomes. Evidence indicates that 

planned pregnancies, preconception counseling, selection of 

the lowest effective ASM dose, and continuous monitoring 

significantly reduce both maternal and fetal risks. 

Individualized approaches that incorporate clinical 

phenotype, pharmacokinetics, and risk stratification enable 

optimization of seizure control while minimizing teratogenic 

exposure [13]. 

Overall, the data supports a precision-based, patient-

centered model of care in which seizure control, rational 

pharmacotherapy, and dynamic monitoring are integrated. This 

approach substantially improves neurological outcomes in both 

the mother and the fetus and represents the current standard 

in the management of epilepsy during pregnancy [14]. 

Discussion. The present analysis highlights that the 

management of epilepsy during pregnancy has shifted from a 

generalized approach to a precision-based, individualized 

strategy focused on optimizing both maternal neurological 

stability and fetal safety. The findings clearly demonstrate 

that seizure control and rational antiseizure medication 

selection are the primary determinants of outcomes, while 

metabolic, pharmacokinetic, and developmental factors further 

modulate risk [15]. 

One of the central observations is the critical importance 

of preconception seizure control. Consistent with large 

cohort studies and registry data, women who are seizure-free 

prior to conception have a significantly higher likelihood of 

maintaining remission during pregnancy. In contrast, active 

epilepsy, particularly with generalized tonic–clonic 

seizures, remains the strongest predictor of adverse maternal 

and fetal outcomes. This underscores that complete withdrawal 

or underdosing of ASMs is not a viable strategy, as 



 
 
 

 

MEDICINE AND PHARMACY 

95 

 

This work is distributed under the terms of the Creative 
Commons Attribution-ShareAlike 4.0 International License 
(https://creativecommons.org/licenses/by-sa/4.0/). 

Proceedings of the 7th International 
Scientific and Practical Conference  
«Science: Development and Factors  
its Influence»  
 

(April 6-8, 2026).  
Amsterdam, Netherlands 
 
 

 
 

No 
289 

uncontrolled seizures pose a greater risk than most 

pharmacological exposures [16]. 

The differential teratogenicity of ASMs represents 

another key aspect of contemporary management. The 

substantial body of evidence confirming the high teratogenic 

and neurodevelopmental risk associated with valproate has led 

to a marked reduction in its use among women of reproductive 

age. Conversely, lamotrigine and levetiracetam have emerged 

as preferred first-line agents due to their more favorable 

safety profiles. This transition reflects a paradigm shift 

toward risk minimization without compromising seizure 

control. However, it should be noted that even “safer” ASMs 

are not entirely risk-free, and dose-dependent effects remain 

clinically relevant [17]. 

An important contribution of this study is the emphasis 

on pharmacokinetic variability during pregnancy. 

Physiological changes including increased plasma volume, 

altered protein binding, and enhanced hepatic metabolism lead 

to significant reductions in serum concentrations of several 

ASMs. Without appropriate dose adjustments, these changes may 

result in loss of seizure control. Therefore, therapeutic 

drug monitoring is not merely an adjunct but a fundamental 

component of personalized therapy, allowing for dynamic dose 

optimization throughout pregnancy [18]. 

The findings also reinforce the significance of 

minimizing polytherapy. Numerous studies have demonstrated 

that the use of multiple ASMs is associated with a higher 

risk of congenital malformations and adverse 

neurodevelopmental outcomes compared to monotherapy. This 

highlights the importance of treatment simplification 

whenever possible, with the goal of achieving seizure control 

using the lowest effective dose of a single, well-tolerated 

agent [19]. 

From a fetal perspective, the data suggests that adverse 

neurological outcomes are not solely medication-dependent but 

are also influenced by intrauterine exposure to seizures, 

particularly those associated with hypoxia. This dual risk 

disease-related and treatment-related necessitates a 

carefully balanced therapeutic strategy. Importantly, when 

epilepsy is well controlled and low-risk ASMs are used, 

pregnancy outcomes approach those of the general population, 

supporting the effectiveness of modern management approaches. 

The integration of personalized therapy represents a key 

advancement in this field. Individualized treatment planning 
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based on seizure type, ASM pharmacokinetics, comorbidities, 

and patient-specific risk factors has been shown to 

significantly improve outcomes. Preconception counseling 

plays a pivotal role in this process, enabling optimization 

of therapy prior to pregnancy and reducing the likelihood of 

unplanned high-risk exposures [20]. 

Despite these advances, several challenges remain. 

Variability in access to specialized care, limited 

availability of therapeutic drug monitoring in some settings, 

and residual uncertainty regarding the long-term 

neurodevelopmental effects of newer ASMs continue to limit 

the full implementation of personalized strategies. 

Additionally, heterogeneity among existing studies, 

particularly in outcome definitions and follow-up duration, 

complicates direct comparisons and underscores the need for 

standardized research methodologies. 

In summary, the management of epilepsy in pregnancy 

requires a nuanced, multidisciplinary approach that 

integrates seizure control, pharmacological safety, and 

individualized monitoring. The transition toward personalized 

therapy has significantly improved both maternal and fetal 

neurological outcomes; however, further research is needed to 

refine treatment algorithms and optimize long-term 

developmental outcomes in exposed offspring. 

CONCLUSION 

Epilepsy in pregnancy remains a high-risk condition 

requiring a precise balance between sustained seizure control 

and minimization of fetal exposure to teratogenic factors. 

The evidence consistently demonstrates that the best maternal 

and fetal outcomes are achieved in the setting of 

preconception seizure stability and the use of optimized, 

low-risk monotherapy. 

The shift toward personalized therapeutic strategies 

integrating individualized drug selection, pharmacokinetic 

monitoring, and dynamic dose adjustment has substantially 

improved neurological and perinatal outcomes. Maintaining 

seizure control remains paramount, as uncontrolled seizures, 

particularly generalized tonic–clonic events, are associated 

with significantly greater risks than most antiseizure 

medications. A structured, multidisciplinary, and patient-

centered approach represents the current standard of care, 

enabling optimization of both immediate pregnancy outcomes 

and long-term neurodevelopmental trajectories in exposed 

offspring. 
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