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Abstract: Pregnancy is the period of time when a fetus develops inside a woman's uterus. When
counting from the last menstrual cycle through delivery, a pregnancy typically lasts around 40 weeks,
or slightly over 9 months. Pregnancy is divided into three trimesters, as described by healthcare
professionals. First trimester: from conception to 12 weeks; second trimester: from 13 to 28 weeks;
third trimester: from 29 to 40 weeks. Seizures are a defining feature of the illness, however not all
seizures are caused by epilepsy, such as febrile seizures or seizures brought on by drugs. The Seizure
Type serves as the framework's entry point for classifying epilepsy. The multilevel categorization of
epilepsies was developed to facilitate categorizing epilepsy in varied clinical contexts. There are three
types of seizures: those with undetermined onset, generalized onset, and focal onset. The second level
is epilepsy type, which introduces the new categories of generalized epilepsy, focal epilepsies, and
unknown. A variety of seizure forms, including absence, myoclonic, atonic, tonic, and tonic-clonic
seizures, can occur in generalized epilepsies. An epilepsy syndrome diagnosis comes in third place.
An epilepsy syndrome is a collection of symptoms that includes seizure types, EEG patterns, and
imaging characteristics that frequently co-occur. The extant literature underwent a narrative
evaluation, for which papers from the Cochrane library, PubMed, Google Scholar, and Web of Science
were gathered. Epilepsy is treated with antiepileptic medications (AEDs). There is evidence that
suggests some antiepileptic drugs (AEDs) increase the chance of congenital malformation and induce
teratology. The risk of malformation is increased by medications including carbamazepine,
phenobarbital, phenytoin, topiramate, and valproate, but not by lamotrigine, gabapentin,
levetiracetam, oxcarbazepine, primidone, or zonisamide. Lacosamide, Eslicarbazepine, Clonazepam,
Clobazam, and Rivaracetam did not either.
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Introduction

Definitions in epilepsy have always been problematic. The disorder is characterized by seizures
but not all seizures result from epilepsy or are brought on by drugs (1). The new Classification of the
Epilepsies is a multilevel classification, designed to cater to classifying epilepsy in different clinical
environments (Figure 1) Electroencephalogram (EEG), video and Magnetic resonance imaging (MRI)
studies are mostly use for diagnosis of epilepsy (2).

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Fig 1-Classification of the epilepsies
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Etiology(2)

Genetic, infectious, metabolic, immune, and unknown. Tuberous sclerosis has both structural
and genetic etiologies, impacting surgery, counseling, and targeted therapies like mtor inhibitors.
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w
+ Visible neuroimaging abnormalities with electroclinical assessment supporting
reasonable inference of acquired (stroke, trauma, infection) or genetic
(malformations) structural etiologies.
J
\
* Seizures are a core symptom, often caused by KCNQ2 or KCNQ3 mutations.
v,
™\
* neurocysticercosis, tuberculosis, HIV, cerebral malaria, toxoplasmosis, Zika virus,
CMV
J
\
* porphyria, uremia, aminoacidopathies, pyridoxine-dependent seizures, characterized
by seizures as a core symptom.
y,
N
* seizures as core symptom due to autoimmune CNS inflammation.
w
\
» Unknown means that the cause of the epilepsy is not vet known.
_t

Antiepileptic drugs (AEDs):

The market's supply of antiepileptic drugs (AED) continues to rise. When selecting a medication
for patients with epilepsy, patients should consider the drug's range of efficacy in various seizure
types, adverse effects profile, pharmacokinetic characteristics, susceptibility to cause or be a target of
clinically significant drug-drug interactions, ease of use, and cost. When choosing a medication, it's
also crucial to consider the availability of kid-friendly formulations and any possible benefits for co-
morbid diseases. Numerous AEDs are highly effective and often used for different disorders, such as
mental illnesses, migraine, neuropathic pain, bipolar disorder, anxiety, and many more. Our
understanding of the molecular mechanisms behind AED actions has improved recently. (3).

Method

The focus of the current review is on following recommendations for antiepileptic medication
usage in pregnant epileptic patients. The following search terms were used to access the Cochrane
Library, PubMed, Google Scholar, and Web of Science databases: Antiepileptic drugs (AEDs) OR
drugs during pregnancy AND epilepsy. Other drugs not included except recommendations for
pregnant epileptic patients using medication. This review's storyline articles that discuss the many
types of epilepsy, their causes, how to diagnose them with antiepileptic drugs, and how to treat
pregnant epilepsy patients. English-language articles were among those included. The publications
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were chosen based on their applicability to pharmacological usage in patients with pregnancy-related

epilepsy. For analytical purposes, all articles published at any time were included.

Result

Table 1 shows List of antiepileptic drug use in pregnancy with mechanism of action.(3,4).

Table 1. caption.

Felbamate vV v v x v (L-type) v

Gabapentin ? ? x x vV (N-, P/Q- ?
type)

Lamotrigine N4 v x vV vv (N-, P/Q-, v
R-, T-type)

Levetiracetam x ? v x v (N-type) vV

Oxcarbazepine vV ? x x v (N- and P- v
type)

Pregabalin x x x x Vv (N-, P/Q- x
type)

Tiagabine x vV x x x x

Vigabatrin x vV x x x x

Zonisamide N4 ? x x Vv (N-P-T- v
type)

vVPrimary action, v secondary action, x no action described, ? controversial evidence.
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Literature Finding

There is evidence from several research that some antiepileptic drugs (AEDs) are teratogenic
and raise the incidence of congenital abnormalities. Given that many epilepsy patients continue to
use these drugs throughout pregnancy, it is essential to give them comprehensive information about
the possible risks associated with AED usage. The risk of malformation has been reported to be
particularly high for the following AEDs: carbamazepine, phenobarbital, phenytoin, topiramate, and
valproate. Lamotrigine usage does not, however, seem to increase the chance of severe abnormalities.
No elevated risk has been connected to other AEDs such as gabapentin, levetiracetam, oxcarbazepine,
primidone, and zonisamide. When compared to other AEDs, phenobarbital exposure has been
connected to greater rates of several malformations, notably cardiac malformations, while valproate
exposure has been linked to abnormalities of the neural tube, the heart, the oro-facial/craniofacial
system, the skeleton, and the limbs (4).

Antiepileptic drugs (AEDs) are known to increase the risk of congenital malformations (CMs),
according to a systematic review and Bayesian random-effects network meta-analysis comparing the
risk of CMs and prenatal outcomes in infants and children exposed to AEDs in utero. In terms of
main CMs, ethosuximide, valproate, topiramate, phenobarbital, phenytoin, carbamazepine, and
polytherapy all shown considerable damage. However, neither lamotrigine nor levetiracetam
showed a noticeably elevated risk when compared to the control (5).

As long as valproate and topiramate are avoided, employing combinations of antiepileptic
medications during pregnancy can be advantageous for the mother and fetus. Combinations like
lamotrigine and levetiracetam offer the chance to manage seizures and guarantee fetal safety (6).

Pregnant women with epilepsy (PWWE) were included in the Maternal Outcomes and
Neurodevelopmental Effects of Antiepileptic Drugs (MONEAD) experiment; 259 (73.8%) of them got
monotherapy, 77 (21.9%) received polytherapy, and 15 (4.3%) had no AEDs at all. The most common
AED monotherapy regimens included lamotrigine (42.1%), levetiracetam (37.5%), carbamazepine
(5.4%), zonisamide (5.0%), oxcarbazepine (4.6%), and topiramate (3.1%). Each of the other one-on-
one treatments costs less than 1%. The majority of AED polytherapies (41.9%) consisted of
lamotrigine and levetiracetam, followed by lacosamide and levetiracetam (6.5%) and lamotrigine and
zonisamide (5.2%). (7).

The IQ decline in children exposed to sodium valproate (VPA) during pregnancy is the most
significant discovery. This large IQ loss has the potential to have an effect on the children's future
academic and professional success. The developmental quotient (DQ) was poorer in children exposed
to CBZ, VPA, and other medicines, even if the IQ of children exposed to carbamazepine or
lamotrigine did not change significantly from control groups. Children exposed to CBZ had IQ scores
that were equivalent to those exposed to phenytoin. (8).

A number of variables, such as age, length of usage, monotherapy versus polytherapy, pregnant
status, and possible drug interactions, should be taken into account when prescription antiseizure
drugs (ASMs). ASM prescriptions were given to around 15% of women of reproductive age in 2019;
this frequency persisted throughout the research period. The most often used ASMs were pregabalin,
valproate, topiramate, and levetiracetam, with utilization rates ranging from 22.3% to 13.1%.
prescriptions for valproate fell 10% from 2010 levels. Levetiracetam (16.6%) and lamotrigine (16.6%)
were the most often given drugs for pregnant women needing ASMs (9).

Both focal and widespread epilepsies are frequently treated with topiramate. For oral therapy,
it is marketed as tablets and sprinkles capsules. Idiopathic generalized epileptic pregnant lady who
had a generalized tonic-clonic seizure in the third trimester due to low TPM levels related to
pregnancy, followed by recurrent lengthy absences (10).

Non-pharmacological therapies are crucial in treating pharmacoresistant epilepsy. Potential
therapeutic targets include neuroinflammation, oxidative stress, metabolic dysregulation, and
electrophysiological ~abnormalities. Vitamins with antioxidant, anti-inflammatory, and
immunomodulatory properties can be beneficial in epilepsy therapy, aiding in the management of
the condition (11).
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All age groups saw a decline in valproate and carbamazepine prescriptions. Options for
levetiracetam, topiramate, and lamotrigine rose while oxcarbazepine prescriptions fell. For women
aged 19 to 34, these improvements were statistically significant. Girls between the ages of 12 and 14
showed noticeable changes in valproate and carbamazepine, and women between the ages of 19 and
34 had the lowest valproate prescription rates (12).

After receiving commercial authorisation, pregnant women have started using more modern
anti-seizure drugs (ASMs), including Lacosamide, Eslicarbazepine, and Brivaracetam. There were no
increased risks of major birth defects or spontaneous abortion in the 55 prospectively and 10
retrospectively examined pregnancies exposed to lacosamide, according to the research. Lacosamide
exposure during pregnancy, however, may result in bradycardia in babies. The increasing use of
these modern ASMs during pregnancy highlights the need for more preconception counseling
studies, particularly with reference to Lacosamide, Eslicarbazepine, and Brivaracetam (13).

Pregnant women with epilepsy have particular difficulties in managing their illness since both
the ailment and antiepileptic drugs (AEDs) carry potential risks for both the mother and fetus. There
are known teratogenic consequences of traditional AEDs such valproate (VPA) and phenytoin (PHT).
Newer AEDs, however, are thought to be less teratogenic, such as levetiracetam and lamotrigine.
Thus, earlier AEDs (VPA, PHT, phenobarbitone, and carbamazepine) have been used less widely
globally than newer AEDs (LEV, LTG, zonisamide, clobazam, clonazepam, and oxcarbazepine) (14).

Conclusion

The use of AEDs during pregnancy is dependent on the risk-benefit ratio. Medication selection,
preconception planning, frequent prenatal care, and folic acid supplements are all factors to consider
when prescribing drugs to patients. The majority of AEDs that cause fetal congenital malformations
(CMs) include ethosuximide, carbamazepine, phenobarbital, phenytoin, topiramate, and valproate,
however there was no increased risk of substantial deformity with lamotrigine. Pregnant women can
safely utilize gabapentin, levetiracetam, oxcarbazepine, primidone, zonisamide, oxcarbazepine,
lacosamide, eslicarbazepine, and brivaracetam.
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