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Abstract

Background: Although some antiseizure medications (ASMs) are teratogenic, most
people with epilepsy need treatment in pregnancy. The risk of ASM fetotoxicity may
be mitigated with folic acid. High-dose folic acid supplementation has traditionally
been recommended before and during gestation despite little evidence of efficacy and
safety for this patient group. Several studies have investigated the potential benefits
and risks of folic acid supplements.
Objective: To provide an updated overview of the risks, benefits, and rationale for use
of folic acid supplementation in relation to pregnant people of childbearing age using
ASM.
Materials andmethods: This is a narrative review based on an unstructured literature
search of PubMed. We also scrutinized neurological and obstetrical guidelines.
Results: Antiseizure medication can decrease folate concentrations. In children
exposed to ASM prenatally, those born to persons using folic acid supplements
periconceptionally had lower risk of adverse neurodevelopment and preterm birth. It
remains unclearwhether the risk for congenitalmalformations canbeequally alleviated.
In studies of the general population, high plasma folate concentrations and/or high-
dose folic acid supplements were associated with adverse neurodevelopmental
outcomes. This has not been seen in children of mothers with epilepsy. However, an
increased cancer risk has been found in children of mothers with epilepsy using high-
dose folic acid supplements in pregnancy.
Conclusion: The optimal folic acid dose is not clear for persons of childbearing
potential with epilepsy using ASM. Both low and excess folate status during pregnancy
have been associated with adverse neurodevelopment. We propose an individual
folic acid supplement dose that should be titrated based on maternal plasma folate
concentrations during pregnancy.
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Introduction

Most pregnant personswith epilepsy need
antiseizure medication (ASM) throughout
their pregnancy to prevent epileptic
seizures [1]. However, ASM may be
associated with adverse pregnancy out-
comes such as spontaneous abortion,

fetalgrowthrestriction, pretermbirth, con-
genital malformations, or adverse neu-
rodevelopment in the child [1]. Tomitigate
fetotoxicity, most clinical guidelines rec-
ommendhigh-dose folic acid supplements
(≥1mgdaily) in conjunctionwith ASMbe-
fore and during pregnancy [2] (. Tab. 1).
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Übersichten

Folate is critical for normal fetal growth
and development, for synthesis and repair
of DNA and RNA, for gene methylation,
and for the metabolism of amino acids
[3]. While some ASMs interact with folic
acid metabolism and potentially reduce
folate levels [4], the benefit and harm of
high-dose folic acid and potential exces-
sive folate in people of childbearing po-
tential using ASM are unclear. Despite the
widespread recommendation of folic acid
supplementation for thispatientgroupbe-
fore andduringpregnancy, there is no con-
sensus regardingtheoptimaldose, start, or
duration of supplementation. Current rec-
ommendations vary from 0.4mg to 5mg
dailyduring thepericonceptional periodor
during the entire pregnancy [5–10]. This
variability leads to discrepancies in clinical
practice and can cause confusion and un-
certainty among healthcare providers and
patients. Since individual folate concen-
trations vary with different medical con-
ditions, genetic makeup, socioeconomic
status, race/ethnicity, and intake of folic
acid in non-fortified and fortified foods
[11], it is also possible that a “one dose
fits all” is not a reasonable strategy.

The aim of this review is to provide
an updated overview of the interplay be-
tween folate, ASM, and pregnancy, ad-
dressing the evidence on the benefit and
harm of supplementation.

Material and methods

This is a narrative review based on an
unstructured literature search in PubMed
with the following keywords and MeSH
terms: (folate OR “Folic Acid”[MeSH])
AND (“Epilepsy”[MeSH] OR epileptic OR
antiepileptic OR antiseizure OR “Anti-
convulsants”[MeSH]) AND (women OR
“Pregnancy”[MeSH] OR female*). The
bibliography of each relevant article was
scrutinized for additional citations. We in-
cluded studies in English or Scandinavian
languages available until March 2023.
We consulted the epilepsy treatment
guidelines from the American Academy
of Neurology, the International League
Against Epilepsy (ILAE), the European
Academy of Neurology (EAN, previously
EFNS), UpToDate, the Royal College of
Obstetricians and Gynaecologists, the
National Institute for Health and Care

Excellence (NICE), and other guidelines
from various countries.

Results

What determines serum folate
concentration?

Folate, also known as vitamin B9, is a nat-
urally occurring essential nutrient found
in a variety of foods, including vegetables,
fruits, seafood, eggs, dairy products, meat,
and grains. Folic acid on the other hand,
represents thesynthetic andbiochemically
more stable form of folate, used in supple-
ments and fortified foods. It is converted
to folate upon absorption. The nutrient
enters the folate cycle and is converted
to the metabolically active 5-methylte-
trahydrofolate (MTHF). In conjunctionwith
cobalamin (vitamin B12), MTHF is neces-
sary for the remethylation of homocys-
teine toproducemethionine, an important
methyl donor. Without MTHF, cobalamin,
riboflavin (vitamin B2), and pyridoxine (vi-
tamin B6), homocysteine concentrations
increase. Serum folate (MTHF) is the pri-
mary marker of folate status. Food intake
before blood sampling may affect folate
concentrations. Red blood cell folate is
consideredabetter indicatorofbodystores
and nutritional status, but the reliability
of the analytical methods is questioned,
and many laboratories no longer offer this
analysis. Homocysteine is the metabolic
markerof folatestatus. Homocysteinecon-
centrations start to rise when serum fo-
late falls below 25–27nmol/L, indicating
an insufficient intracellular folate status
[12]. Folate concentrations depend on the
intake of folate through the diet, on the in-
takeof folicacid in fortified foodand insup-
plements, as well as on individual factors
such as body mass index, socioeconomic
factors, country, and race/ethnicity [11].
When folic acid intake is excessive, unme-
tabolized folic acid (UMFA) canaccumulate
in plasma. Genetic risk factors also deter-
mine folate status. These are common and
include single-nucleotide polymorphisms
(SNPs) in genes regulating the one-carbon
metabolism. Such SNPs may disturb vita-
min B uptake, transport, and enzymatic
activity, causing an increased demand for
folate intake [13]. The most important
SNP is the 5,10-methylenetetrahydrofo-

late reductase (MTHFR) 677C→T geno-
type, which reduces enzyme activity by
50% in homozygous persons and causes
low folate concentrations and homocys-
teinemia [13].

Importance of folate in pregnancy

Folate demand increases during preg-
nancy due to the rapid growth of the
fetus, the placenta, and the maternal tis-
sue. Folate deficiency during pregnancy is
associated with maternal anemia as well
as poor implantation and vascularization
of the placenta and subsequently with
spontaneous abortions, preterm birth,
preeclampsia, fetal growth restriction,
and other placenta-related pregnancy
complications [3]. Folate deficiency is also
associated with congenital malformations
such as neural tube and cardiac defects
as well as neurodevelopmental disorders
such as autism spectrum disorder [14].
The exactmechanisms involved are largely
unknown, but suggested mechanisms are
alterations in DNA and RNA synthesis,
accumulation of toxic concentrations of
homocysteine, and altered gene methy-
lation [3].

In the general population, periconcep-
tional folic acid supplementation prevents
neural tube defects [3]. Therefore, the
World Health Organization (WHO) recom-
mends all persons planning pregnancy to
take 0.4mg folic acid supplements daily
preconceptionally and throughout preg-
nancy. Recent studies reported that peri-
conceptional folic acid supplementation
was associated with a decreased risk of
adverse neurodevelopment in the chil-
dren, such as autism spectrum disorders
and language impairment, and with im-
proved cognitive performance [15]. As un-
planned pregnancies are common and ad-
herence to the supplement guidelines low,
in many countries—including the United
States (US) and since2021 theUnitedKing-
dom—it is mandatory to fortify certain
foods with folic acid [16]. After initiat-
ing this program, the frequency of neural
tubedefectsdecreased intheUS [11]. Most
other Western and Nordic European coun-
tries do not fortify foods with folic acid.
However, since the individual folate need
depends on many factors, supplementa-
tion according to the serum folate con-
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Fig. 18 Proportion (%) of personswith antiseizuremedication-treated epilepsy (a), personswith untreated epilepsy (b),
and personswithout epilepsy (c) using folic acid supplementation at different timepoints during pregnancy.Red lines in-
dicate peoplewith preterm delivery;orange lines indicate peoplewithout preterm delivery.Pretermbirth: gestational age
<37weeks. *p< 0.05. (FromAlvestad et al. [27])

centration is emphasized by guidelines for
persons with childbearing potential in the
general population and is recommended
by the WHO [11]. The recommendations
are based on high-quality data regarding
the association between folate concen-
trations and neural tube defects. Serum
folate concentrations of >28–30nmol/L
or red blood cell folate concentrations
>906nmol/L have been extensively evalu-
ated in pregnant populations, and there is
clear evidence thatmaternal red blood cell
folate concentrations>906nmol/Lprotect
against folic acid-related neural tube de-
fects in the fetus [15]. Persons from the
general population may reach a preven-
tive red blood cell folate concentration
of more than 906nmol/L within 4 weeks
of supplementation with a daily intake of
800μg folic acid [17]. The prevalence of
havingaredbloodcell folateconcentration
of <906nmol/L was 35% after 40 weeks
with adaily folic acid supplementof 140μg
and 18% with 400μg [18].

Folate and antiseizure medication

Some ASMs interact with the uptake and
metabolism of folate, especially those
that induce cytochrome P450 enzymes
[19]. Carbamazepine, phenobarbital,
phenytoin, and primidone increase folate
catabolism, which in turn may impede

the remethylation of homocysteine to
methionine, thereby increasing homocys-
teine concentrations. Low folate or high
homocysteine concentrations have been
reported after chronic use of valproate,
topiramate, gabapentin, oxcarbazepine,
and levetiracetam while there are fewer
data for lamotrigine [19].

The few studies on folate among preg-
nant persons with epilepsy have uncov-
ered that individuals using lamotrigine
had lower folate metabolite concentra-
tions compared to untreated persons with
epilepsy [20]. High ASM concentrations
havebeenassociatedwithhigh concentra-
tions of UMFA and inactive folate metabo-
lites, and with a low ratio between MTHF
and its inactive metabolites, indicating in-
creased folate catabolism [4].

Valproate in particular has been as-
sociated with impaired folate absorption
and metabolism, accumulation of homo-
cysteine, impaired DNA methylation, inhi-
bition of folate receptors and carriers, and
with lowbrainandplacental folateconcen-
trations [21]. In zebrafish embryos, folic
acid supplementation reduced valproate-
induced structural brain defects and neu-
rotoxicity [22]. RegardingotherASMs, folic
acid supplementation protected against
lamotrigine-induced offspring malforma-
tions in mice [23]. In human placentas,
lacosamide downregulated folate carriers

potentially affecting folate supply to the
fetus [24]. In human embryonic stem cells
exposed to carbamazepine, gabapentin,
lamotrigine, levetiracetam, or topiramate,
all ASMs were associated with DNA dam-
age, particularly levetiracetam and topi-
ramate, whereas folic acid decreased this
DNA damage [25].

Folic acid supplements could thus po-
tentially reduce the risk of ASM toxicity
in pregnancy [21, 26]. As many of the
adverse outcomes in children seen after
maternal folate deficiency in the general
population overlap with those seen after
prenatal ASM exposure, authors have sug-
gested that some of the adverse effects
of ASM in the fetus could be mediated
through folate deficiency. Children in the
prospectiveNorwegianMother, Fatherand
Child (MoBa) cohort study prenatally ex-
posed to ASM had a threefold higher risk
of preterm birth if the mother did not
use periconceptional folic acid compared
with children of mothers who did [27]. If
persons with epilepsy were untreated dur-
ing pregnancy, the risk of preterm birth
was not modified by folic acid (. Fig. 1;
[27]). On the other hand, periconcep-
tional folic acid supplementation has not
convincingly been shown to reduce the
risk of ASM-associated congenital malfor-
mations, in contrast to findings in the
general population [28–32]. Data from
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Fig. 29 Child IQ at 6 years,
by exposure tomaternal
antiepileptic drug use and
periconceptional folate
supplementation.Means
(95% confidence intervals)
are shown for folate (solid
lines)andnofolate (dashed
lines) supplementation.
(FromMeador et al. 2013
[37], reusedwith permis-
sion from Elevier)

Fig. 38 Cumulative incidence of childhood cancerwith orwithoutmaternal prescription filled for high-dose folic acid for
motherswith (a) orwithout (b) epilepsy. (FromVegrim et al. 2022 [53])

the International Registry of Antiepileptic
Drugs and Pregnancy (EURAP) have even
indicated an increased risk of congenital
malformations after folic acid supplemen-
tation [29]. There are conflicting results
as to whether supplementation with folic
acid is associated with a reduced risk of
spontaneous abortions [33, 34]. However,
in people using ASM, plasma folate and
red blood cell folate concentrations were
significantly lower prior to pregnancy in
those who had a spontaneous abortion
or a child with congenital anomalies com-
pared to personswith a healthy pregnancy
outcome [35]. Also, childrenborn tomoth-
ers carrying the MTHFR 677TT mutation
had a higher risk of congenital anomalies
compared to those carrying the MTHFR
677CC wildtype alleles [36].

The Neurodevelopmental Effects of
Antiepileptic Drugs (NEAD) study found

that periconceptional folic acid supple-
ment use was associated with improved
child IQ scores in ASM-exposed children
of persons with epilepsy [37, 38]. At the
age of 6 years, the mean IQ for children
exposed to periconceptional folate sup-
plementation was 108 (95% confidence
interval [CI]: 106–111) compared with 101
(95% CI: 98–104) for children not exposed
to folic acid (. Fig. 2; [37]). This asso-
ciation was also present in sub-analyses
of children exposed to lamotrigine. How-
ever, maternal dietary folate intake did
not affect the child outcome [39]. In
some studies [40–43], but not all [44–46],
it was found that children prenatally ex-
posed to ASM also had a higher risk for
autistic traits or language impairment if
the mother reported no use of pericon-
ceptional folic acid compared to children
of supplement users. Similar associations

were not seen for women with epilepsy
not using ASM [40–42].

Adverse effects of excess folic acid

Many clinical guidelines recommend high
doses of folic acid (1–5mg) during preg-
nancy for persons who are using ASM, as
well as for those who previously had chil-
dren with congenital malformations, who
smoke, and who have diabetes, obesity,
or inflammatory bowel disease, in order
to prevent congenital malformations [2].
However, there are concerns that high-
dose folic acid and UMFA can be harmful
for the mother [47]. Some studies have
indicated that the use of high-dose folic
acidpromotescancergrowthandincreases
DNA de novo point mutations [48, 49], al-
thoughother studies have shownaprotec-
tive or null effect on cancer development
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Table 1 Folic acid recommendations for people of childbearing potential treatedwith anti-
seizuremedication

Guideline or
recommendation

Year of
publi-
cation

Dose recommendations

International League
Against Epilepsy [61]

2019 At least 0.4mg daily, and 4–5mg depending on anti-
seizure medication, not specified. A continuous dose of
0.4mg daily is recommended for everyone of childbear-
ing potential during all fertile years

The National Institute
for Health and Care Ex-
cellence, The United
Kingdom [6]

2022 Folic acid is recommended before and during preg-
nancy; dose and length of treatment in days not speci-
fied

The German Neurological
association

2017 5mg daily in persons using valproate; length of treat-
ment in days and dose for persons using other anti-
seizure medication not specified

The American College
of Obstetricians and
Gynecologists [62]

2017 4mg daily before and during pregnancy for persons at
risk; 0.4mg daily for persons treatedwith antiseizure
medication

American Academy of
Neurology [63]

2009 At least 0.4mg before and during pregnancy

Society of Obstetricians
and Gynaecologists of
Canada [15]

2022 1mg daily before and during first trimester, 0.4mg daily
thereafter. Serum folate >28–30nmol/L or red blood
cell folate >907nmol/L

UpToDate [64] 2022 4mg daily for persons treated with carbamazepine
or valproate; 1mg if treated with other types of anti-
seizure medication

Scottish Intercollegiate
Guidelines Network [5]

2015 5mg daily before and during pregnancy for all types of
antiseizuremedication

Danish Health Authority
[7]

2005 At least 0.4mg daily; 5mg daily if treatedwith older
types of antiseizuremedication, not specified

Current Care Guidelines,
Finland [65]

2020 Similar to the general population: 0.4 daily and 4mg
daily if family history of a child with neural tube defect

The National University
Hospital of Iceland [66]

2019 5mg daily during first 3 months of pregnancy for all
types of antiseizuremedication. Discontinuation initi-
ated by a clinician

The Norwegian National
Centre for Epilepsy [9]

2022 4mg daily to persons treatedwith valproate or with
antiseizuremedication for which fetotoxicity is not fully
known, immediatelybefore and during first 3 months
of pregnancy, thereafter 0.4mg daily

The Norwegian Medical
Association [67]

2018 4–5mg from contraception is discontinued until 2nd
trimester, thereafter 0.4mg. A continuous dose of
0.4mg daily is recommended for everyone of child-
bearing potential during all fertile years

Swedish Medical Prod-
ucts Agency [8]

2019 0.4mg daily to all before and during pregnancy inde-
pendent of concomitant antiseizuremedication

[50]. Studies of pregnant people have not
shown an increased risk of cancer among
those taking regular doses (0.4–0.8mg) of
folic acid supplementation [51]. However,
there are still conflicting results regarding
the effect of folic acid in higher doses and
as to whether there is a threshold for the
dose, duration, or timing of folate supple-
mentation that could potentially increase
the risk of cancer [47, 52].

Folic acid intake can mask vitamin B12
deficiency, and vitamin B12 concentrations

should therefore be routinely checked be-
fore starting folic acid supplementation
[52]. Vitamin B12 deficiency should be
treated in conjunction with folic acid sup-
plementation.

It has been suggested that high ma-
ternal prenatal folate concentrations could
harm the child. A recent observational co-
hort study including all children in Scan-
dinavia found an increased risk of cancer
in children of mothers with epilepsy fill-
ing prescriptions for high-dose folic acid

supplements (1mg or more) during preg-
nancy. Children of high-dose folic acid
users without epilepsy and children of
mothers using ASM, but not high-dose
folic acid, had no increased risk of can-
cer (. Fig. 3; [53]). In pregnant persons
without epilepsy and in mice, excess folic
acid intake and high folate concentrations
have also been associated with increased
risk of adverse neurodevelopment in the
offspring [54, 55]. In humans, high doses
of folic acid during pregnancy and high
UMFA concentrations in the umbilical cord
blood were associated with increased risk
of child autism spectrum disorder [56–58],
and with impaired psychomotor develop-
ment in childrenat 1 year of age [59]. How-
ever, in children of persons treated with
ASM and folic acid in pregnancy, UMFA
was detected but not related to adverse
neurodevelopment in the children [60].

Folic acid dose

For individuals usingASM, theoptimal folic
acid supplement dose before, during, and
after pregnancy is not known. There is
no consensus on the timing and dose of
folic acid, with clinical guidelines varying
internationally (. Table 1).

In an effort to assess how many clin-
icians adhere to clinical guidelines, the
ILAE conducted a global survey showing
that 52 of the 57 responding ILAE chapters
had guidelines that included folate recom-
mendations [10]. Most respondents stated
that their guidelines recommended≥4mg
folic acid daily, but ranging from 0.4mg
to ≥4mg [10]. Besides supplementing
folic acid in relation to pregnancy, some
guidelines, including the ILAE as well as
Norwegianguidelines, recommend0.4mg
folic acid daily to all individuals treated
with ASM of childbearing age, regardless
of their pregnancy plans, due to the high
prevalence of unplanned pregnancies in
persons with epilepsy [61, 67, 68].

There are no current prospective stud-
ies designed to investigate different folic
acid doses in people using ASM. The
high-dose folic acid recommendations are
largely based on a study that randomized
pregnant persons who previously had
given birth to a child with a congenital
malformation to receive either 4mg folic
acid, no supplement, or a multivitamin
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Fig. 48Degreeofautistic traitsat36monthsofageaccordingtofolicaciddoseusedbeforeandduringpregnancy. Plot:mean
autistic traits score and corresponding95%error bars. Adjusted (Adj) beta: the standardized regression coefficient froma lin-
ear regressionmodel adjusted for parity, socioeconomic factors, antiepileptic drug serum level,maternal smoking, andnum-
berofgeneralized tonic clonic seizuresduringpregnancyandvalproate sodiumuse. (Reproducedwithpermission fromBjørk
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supplement without folic acid. The re-
sults favored folic acid, but the study
was not designed to investigate high-
dose vs. low-dose supplementation [69]
Another multicenter, double-blind ran-
domized controlled trial of 1060 women
planning a pregnancy reported that sup-
plementation with 4.0mg vs. 0.4mg of
folic acid was not associated with reduced
occurrence of congenital malformations,

but was associated with a lower risk of
other adverse pregnancy outcomes such
as spontaneous abortion, small for ges-
tational age, and preterm delivery [15].
However, these studies did not specifi-
cally examinepersonswith epilepsy. In the
NEADstudythatshowedanassociationbe-
tween folic acid and improved IQ scores
in children prenatally exposed to ASM,
most of the women used more than 1mg

folic acid, and a dose-dependent effect
was found [37]. In the Norwegian MoBa
study, the plasma folate concentration
in pregnant individuals with epilepsy in
gestational week 18 was inversely asso-
ciated with autistic traits (. Fig. 4), but
not with language impairment [40, 41]
in children prenatally exposed to ASM.
The patient-reported folic acid doses were
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also associated with the degree of autistic
symptoms (. Fig. 4; [40]).

In the absence of clear evidence on
which folic acid dose is optimal to maxi-
mize potential benefits but also to avoid
harm, we previously suggested a supple-
ment of at least 0.4mg daily for people
of childbearing potential using ASM, but
keeping the folic acid doses at ≤4mgdaily
[70].

Discussion

Children exposed to ASM prenatally are
less often born preterm and have a lower
risk of neurodevelopmental disorders if
folic acid supplements were used in preg-
nancy, according to some but not all stud-
ies. However, in contrast to preclinical data
and data from the general population, no
studies have demonstrated that folic acid
supplementationprotects againstASM-re-
lated congenital malformations. The di-
vergent results between studies can be
explained by the difficulty in separating
the effect of the folic acid supplement-
demanding maternal condition itself from
the effect of folate on child outcome. As
pregnant persons using valproate, ASM
polytherapy, and high ASM doses often
take high doses of folic acid, non-folate-
relatedteratogenicitymayovershadowthe
beneficial effects of folic acid supplemen-
tation. On the other hand, adherence to
folic acid supplementation is related to so-
cioeconomic status and failure to adjust
for such confounding factors may bias re-
sults in favor of folic acid [69]. Further, as
the food fortification practices and recom-
mendations for folic acid supplementation
vary greatly, the de facto folate status has
most likely been very different within the
study groups and between the studies. It
is also important to mention that most
studies were not designed to examine as-
sociations between periconceptional folic
acid exposure and ASM-related adverse
outcome, and therefore had not recorded
detailed prospective data on dose, timing,
or adherence to folic acid supplementa-
tion; furthermore, the majority of studies
had not included folate or homocysteine
measurements [29, 37]. Failure to pre-
cisely measure the folate exposure in the
periconceptional period is likely to yield
imprecise results.

Current guidelines and recommenda-
tions for folic acid supplementation vary
between 0.4 and 5mg daily before and
during the first 12 weeks or the entire
pregnancy. Due to the high rates of un-
planned pregnancies in individuals with
epilepsy, some guidelines recommend at
least 0.4mg to all persons of childbearing
potential using ASM. However, the chal-
lenge with recommending a fixed dose for
all patients using ASM is that the individ-
ual need for folate differs depending on
avarietyof factors, includingbodymass in-
dex, genetic risk for low folate and genetic
variations in folate-metabolizing enzymes,
ethnicity, specific folic acid fortification
practices, and adherence to supplemen-
tation recommendations [4, 11]. Medical
factors such as the type and dose of ASMs,
vitamin B12, B6, and B2 status, and condi-
tions related to malabsorption could also
influence folate concentrations. An indi-
vidualized option is to titrate the folic acid
dose according to concentrations of folate
and possibly plasma homocysteine, the
metabolic marker of folate deficiency. It
is documented that a serum folate con-
centration of >28–30nmol/L, or red blood
cell folateconcentrationabove906nmol/L,
reduces the risk of congenital malforma-
tions [11, 15]. This strategy should ensure
a sufficient maternal concentration of fo-
late regardless of country-wise folic acid
fortification and individual risk factors for
low folate concentrations [15], and at the
same time should avoid excessive supple-
mentation. The dose required for people
using ASM to reach this concentration has
not been investigated, and guidelines for
persons with epilepsy have yet to include
recommendations about folate measure-
ments.

Randomized clinical trials comparing
different folic acid doses in pregnant per-
sons with epilepsy will require large study
groups. As such studies are yet to be per-
formed, future research should focus on
establishing (a) the optimal folate concen-
tration in this group in order to prevent
adverse child outcomes, and (b) the dose
needed to reach this concentration so as
to maximize benefit and to avoid harm.

Practical conclusion

4 Folate is most likely important for the
outcome in children of mothers on anti-
seizure medication (ASM). Folate status
should be optimized before conception
and throughout pregnancy.

4 The optimal dose of ASM is unknown,
but recent guidelines recommend doses
of 0.4–4mg daily before pregnancy and
at least during the first 12 gestational
weeks. As the safety of excess folic acid
is questioned, supplementation higher
than needed should be avoided. In preg-
nant people without epilepsy, the optimal
serumfolate concentration is>28–30nmol/L
or redbloodcell concentration>906nmol/L.
Folic acid dose titration according to the
folate concentration is a possible strategy
in pregnancy management of persons
with ASM-treated epilepsy.

4 Folic acid supplements could mask vita-
min B12 deficiency, which should also be
measured before starting folic acid sup-
plementation.

4 Future studies should focus on the effi-
cacy and safety of individualizing folic
aciddoseaccordingto concentrationmea-
surements.
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Zusammenfassung

Schwangerschaft, Folsäure und Antiepileptika

Hintergrund: Obwohl einige Antiepileptika („antiseizure medications“, ASM)
embryotoxisches Potenzial aufweisen, sind sie für die meisten Menschen mit Epilepsie
in der Schwangerschaft unentbehrlich. Das Risiko einer ASM-Embryotoxizität kann
mit Folsäure gemindert werden. Die Einnahme von hochdosierter Folsäure wird
traditionell vor und während der Schwangerschaft empfohlen, obwohl nur wenige
Beweise für deren Wirksamkeit und Sicherheit für diese Patientengruppe vorliegen.
In den letzten Jahren haben mehrere Studien die möglichen Vorteile und Risiken von
Folsäurepräparaten untersucht.
Zielsetzung: Das Anliegen der Autoren ist es, einen aktualisierten Überblick über die
Beweggründe für die Anwendung, Risiken und Vorteile der Einnahme von Folsäure zu
geben im Hinblick auf eine Schwangerschaft bei Personen im gebärfähigen Alter, die
mit Antiepileptika behandelt werden.
Materiale undMethoden:Diese narrative Übersicht stützt sich auf eine unstrukturierte
Literatursuche bei PubMed. Neurologische und geburtshilfliche Richtlinien wurden
zusätzlich konsultiert.
Ergebnisse: Antiepileptika können die Folsäurekonzentration im Plasma senken.
Kinder, die während der Schwangerschaft gegenüber Antiepileptika exponiert wurden
und die von Personen geboren wurden, die perikonzeptionell Folsäurepräparate
eingenommen hatten, wiesen ein geringeres Risiko für eine unerwünschte
neurologische Entwicklung und eine Frühgeburt auf. Ob das Risiko für angeborene
Fehlbildungen ebenso gemindert werden kann, ist bisher nicht geklärt. Studien in
der Allgemeinbevölkerung zeigten, dass hohe Folsäurekonzentrationen im Plasma
und/oder die Einnahme hochdosierter Folsäurepräparate mit negativen Auswirkungen
auf die neurologische Entwicklung der Kinder in Verbindung gebracht wurden. Dies
wurde allerdings bei Kindern von Schwangeren mit Epilepsie nicht beobachtet. Es
wurde jedoch ein erhöhtes Krebsrisiko bei Kindern von Frauenmit Epilepsie festgestellt,
die in der Schwangerschaft hochdosierte Folsäurepräparate eingenommen hatten.
Schlussfolgerung: Die optimale Folsäuredosis ist für Personen mit Epilepsie im
gebärfähigen Alter, die Antiepileptika einnehmen, nicht geklärt. Sowohl zu niedrige
als auch sehr hohe Folsäurekonzentrationen während der Schwangerschaft wurden
mit einer nachteiligen Entwicklung der Neuronen in Verbindung gebracht. Die
Autoren schlagen einen individuell angepassten Ansatz vor, bei dem sich die Höhe der
Folsäuredosis nach der mütterlichen Folsäurekonzentration im Plasma während der
Schwangerschaft richtet.
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