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Additional educational needs in children born to

mothers with epilepsy

N Adab, A Jacoby, D Smith, D Chadwick

Abstract

Objectives—To examine the relative risks
of additional educational needs (AENSs) in
children exposed to antiepileptic drug
(AED) monotherapy and polytherapy re-
gimes in utero.

Methods—A retrospective survey of
women between the ages of 16 to 40 regis-
tered at the Mersey Regional Epilepsy
Clinic, who received a postal question-
naire concerning their experience of preg-
nancy and the subsequent schooling of
live-born children.

Results—721 (57%) women of the 1267
approached returned an adequately com-
pleted questionnaire; 330 (46%) had given
birth to at least one live-born child. Infor-
mation was collected on 594 children, 400
of whom were of school age (4-18). 150
(37.5%) had been exposed to monotherapy
in utero, 74 (18.5%) were exposed to poly-
therapy, and 176 were not exposed to any
AEDs. The odds ratio of AENSs for all chil-
dren exposed to AEDs in utero compared
with those unexposed was 1.49 (95% confi-
dence interval (95% CI) 0.83 -2.67). Odds
ratios for AENSs for each therapy subgroup
compared with those unexposed were also
calculated for all children. Those exposed
to valproate monotherapy had an odds
ratio of 3.4 (95% CI 1.63-7.10) by contrast
with an odds ratio of 0.26 (95% CI 0.06-
1.15) for carbamazepine. Polytherapy in-
cluding valproate had similarly high odds
ratios for AENs compared with those
unexposed of 2.51 (95% CI 1.04-6.07) ver-
sus the odds ratio of 1.51 ( 95% CI
0.56-4.07) for polytherapy excluding val-
proate.

Conclusions—Although  the findings
should be treated with caution, they
suggest that monotherapy or polytherapy
with valproate during pregnancy carries
particular risks for the development of
children exposed in utero.

(¥ Neurol Neurosurg Psychiatry 2001;70:15-21)
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About one third of people receiving antiepilep-
tic drugs (AEDs) are women of reproductive
age' and one in 250 pregnancies may be
exposed to AEDs.” The risk of uncontrolled
seizures in the mother conflicts with the poten-
tial risks of the medication to the fetus which
include an increased risk of stillbirths,’ perina-
tal mortality,” and intrauterine growth retarda-
tion.” Similarly, there is a clear association with
an increase in the number of major
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malformations®® and minor anomalies.”"" Al-

though estimates of risk vary, there may be a
twofold to threefold increase in congenital
malformations among babies born to women
with epilepsy compared with the general popu-
lation. This makes management decisions
problematic. It is difficult to disentangle the
relative contribution of the epilepsy itself,
seizure frequency during pregnancy, socioeco-
nomic factors, and the teratogenicity of AEDs
to this.

The most common major malformations
described have included congenital heart
disease, cleft lip or palate, limb defects, genito-
urinary malformations, and neural tube de-
fects.® Only neural tube defects have been spe-
cifically associated with sodium valproate'” and
carbamazepine.” Many investigators have pro-
posed that a characteristic combination of
minor anomalies may be specific to certain
AEDs.'""" However, there is considerable over-
lap among these, and the existence of drug
specific syndromes has been questioned.'

Long term follow up of children exposed to
AEDs in utero has been limited, so that
relatively little is known about the subsequent
neurological and cognitive development of
these children. It has been difficult to apply
these studies to current clinical practice as
many of those reported in the literature have
tended to be on polypharmacy, or have been
taking drugs that are no longer commonly
used. Due to the few pregnant women exposed
to specific drugs, it has not been possible to
make meaningful comparisons of risk between
drugs. This is reflected in the clinical guide-
lines, which do not give specific recommenda-
tions about which of the most commonly used
AEDs carry the most risk to pregnancy and the
child."” " With the rapid introduction of new
drugs, prescription patterns have changed and
there is a need to develop satisfactory methods
to examine the relative risks of both new and
old AED:s.

In this preliminary retrospective study we
conducted a survey to compare the proportion
of school age children exposed to different
drug regimes, who had additional educational
needs with or without physical disability born
to mothers with epilepsy.

Methods

The Mersey Regional Epilepsy Clinic
(MREC), established in 1989, has evolved into
one of the largest multidisciplinary epilepsy
services in the United Kingdom. In addition to
serving Merseyside and North Wales, it accepts
referrals from several other regions. The
patient database (n=5500) contains simple
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demographic data and clinical information on
type of seizure and epilepsy, and drug treat-
ment.

As a preliminary step in a study to ascertain
detailed maternal and children’s cognitive
status, a postal questionnaire was sent to all
women, between the ages of 16-40 in 1998,
registered at the MREC, who did not have a
history of a fixed severe neurological deficit,
progressive neurological disease, or significant
learning difficulties. The aims of the study were
to establish the numbers of women with preg-
nancies exposed to AEDs and to examine the
relation between such exposure and edu-
cational outcome in their children. We used
questions about attendance at special schools,
“statementing”, or requirements for any extra
help within mainstream schooling as an indica-
tor of additional educational needs. When a
child is identified as having additional needs in
school, a five stage process of assessment and
review is implemented depending on the
degree of help required. A statement of
additional educational need is given to those
children with particularly severe needs that are
not met with simple measures and may relate
to acquired or congenital physical disabilities,
behavioural problems, or cognitive impair-
ment. Supplementary questions allowed us to
identify the children with predominantly physi-
cal disabilities.

Data were collected on:

(1) The number of women with pregnancies
exposed to AEDs. The main issues considered
were the number of live births, stillbirths,
spontaneous miscarriages, and terminations.
Supplementary questions assessed the number
of AEDs taken, if any, during these pregnan-
cies.

(2) The personal seizure history of the
mothers was recorded including the age of
onset of seizure disorder, seizure frequency,
and number of drugs at the time of question-
ing. The mothers were also asked to note any
other personal medical problems.

(3) The date of birth of any live born
children, their birth weight, exposure to AEDs,
and duration of exposure during pregnancy
were also recorded. Drug exposure was
checked against hospital records in a sample of
100 children.

(4) The number of school age children at the
time of questioning with additional educational
needs (AENS), including those requiring extra
help in mainstream school. In addition the
number of children receiving a statement for
additional educational needs was determined.

(5) Open ended questions were used to ask
mothers about the number of children requir-
ing surgery or specialist hospital management
as a measure of major congenital malforma-
tions. Only those that could clearly be catego-
rised into broad groups of accepted congenital
malformations were considered.

The questionnaire was approved by the local
ethics committee and the information collected
was treated as confidential. The results were
double entered into a computerised database
(Microsoft Access).
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DATA ANALYSIS

Odds ratios and 95% confidence intervals
(95% CIs) were calculated for any form of
additional educational needs in those children
exposed to antiepileptic drugs compared with
those that were not. Further analysis was
undertaken comparing different monotherapy
regimes where numbers made this meaningful.
To explore the bias introduced by inclusion of
siblings, odds ratios for AENs according to
drug exposure subgroup compared with those
unexposed were also calculated in the first born
child.

Results

A total of 1350 women was identified initially.
After exclusion of 64 women who did not have
epilepsy, and a further 19 who had significant
learning difficulties or severe neurological defi-
cit, 1267 women were contacted. Non-
responders were sent two reminders, separated
by 6 to 8 weeks. Seven hundred and twenty one
(57%) adequately completed questionnaires
were returned.

THE MOTHERS

Among responders, 376 women (52%; 95% CI
49-56%), with a mean age of 31.2 years (range
1840 (SD 5.6) years), had experienced
pregnancy and 330 (46%; 95% CI 42-49%)
had at least one live birth. Seven women were
pregnant at the time of questioning. Thirty two
per cent (95% CI 28-38%) were seizure free in
the year before the survey, and 13% (95% CI
9-16%) were not on any AEDs at the time of
contact. One hundred and six (28%) women
had additional medical problems, with the
commonest problems being asthma, arthritis,
irritable bowel syndrome, and thyroid disease.
Eight women (2%) had a cerebral tumour as
the cause of their seizures but did not have a
neurological deficit.

NON-RESPONDERS
The mean age of non-responders (546) was 29
years (range 1640 (SD 6)). Further details
were sought for a random sample of 54
non-responders by examining case notes and
direct contact where possible, to compare them
with responders. One was not traceable, and a
further 16 would have been excluded on the
basis of the further information obtained (13
did not have a diagnosis of epilepsy and three
had severe learning difficulties). Of the remain-
ing 37, 41% had changed address and had not
received the questionnaire. Of the 37, 20 (54%;
95% CI 37-70%) had been pregnant at some
point and 17 (46%; 95% CI 30-62%) had had
at least one live-born child. Twenty four per
cent (95% CI 10-38%) were seizure free in the
year before the questionnaire and 16% (95%
CI 5-28%) were not on any AEDs at the time
of the questionnaire.

THE CHILDREN
The number of children born to each mother
ranged between one and six, with a median of
two (interquartile range 1-3) (table 1). Infor-
mation was collected for 594 children aged
between 3 months and 23 years (mean age 8.95
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Table I  Number of
children/mother

Children (n) Mothers (n)

1 140
2 134
3 33
4 14
5 5
6 1

60 —

50 —

Children (n)

0 2

4 6 8 10 12 14 16 18 20 22 24
Age of children

Distribution of children’s ages. Histogram showing the
number of children of various ages.

(SD 5.18)) (figure). Nearly a quarter (145,
24%) were younger than 5, and 400 (67.3%)
were between the ages of 5 and 18 (school age).

EXPOSURE TO DRUGS
Information about exposure to AEDs in utero
was available for 590 of the children, including
all 400 school age children. Of the 400, 150
(37.5%) had been exposed to monotherapy in
utero, 74 (18.5%) were exposed to poly-
therapy, and 176 were not exposed to any
AEDs. The reasons for non-exposure were
either that maternal pregnancy predated the
diagnosis or onset of epilepsy (118, 67%), or
there was a history of epilepsy which no longer
required treatment (58, 37%).

Any change in antiepileptic drug treatment
during pregnancy in our sample was minimal.
Six pregnancies involved a switch in medi-
cation or addition of a further drug. These were
treated as pregnancies exposed to polytherapy
with the particular drugs in question. Fifteen
pregnancies involved exposure to AEDs in the
first trimester only and a further 17 pregnan-
cies involved exposure from the second trimes-
ter onwards. Exposure throughout the preg-
nancy compared with exposure during just a
part of pregnancy was treated in the same way
in our subsequent analysis.

The proportion of children exposed to
different monotherapy and polytherapy re-
gimes in utero is shown for all children and
children of school age (tables 2 and 3). The
commonest monotherapy exposure in utero for
school age children was carbamazepine (42%)
and valproate (37.3%). The polytherapy re-
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gimes were wide ranging, with the commonest
regimes being carbamazepine and valproate
(28.4%), carbamazepine and phenytoin
(17.5%), and valproate and phenytoin (8.1%).
Eight (10.8%) of the children had been
exposed to three or more drugs. The drug
exposure during pregnancy was checked
against hospital records in all children with
additional educational needs and a sample of
other children (total of 100) showing 96%
accuracy.

EDUCATIONAL OUTCOME IN CHILDREN

Among the 594 children 400 were currently
attending school. The majority, 349 (87.25%),
attended mainstream school without formal
additional educational help. Of the remainder,
42 (10.5%) attended mainstream school but
required remedial help, eight (2%) attended a
special day school, and one (0.25%) attended a
special residential school. Among all children
33 (8.25%) had been given a statement of spe-
cial educational needs during their schooling,
although five were attending a mainstream
school without any extra help at the time of
questioning. The type of school and require-
ments for additional help are shown by drug
exposure in utero (tables 4 and 5). All children
requiring extra help in mainstream school, at
special school, or given a statement, were
grouped as children with additional edu-
cational needs (AENSs). Only six of the children
with additional educational needs had signifi-
cant physical disability.

The mean age of children with any type of
AEN was 10.1 years (95% CI 9.1-11.1) while
the mean age of the subgroup with statements
was 10.8 years (95% CI 9.45-12.23) and for
those in mainstream school it was 10.6 years
(95% CI 10.2- 11.0).

The odds ratio for AENSs of any kind, for all
the children exposed to AEDs, compared with
those that were unexposed, was 1.49 (95% CI
0.83-2.67) (table 6). There were six pairs of
siblings among the group where both exhibited
AEN:s. To explore the bias of including siblings,
the odds ratio was calculated separately for the
first-born child giving a value of 0.98 (CI 0.44-
2.19).

Table 2 Drug exposure during pregnancy: monotherapy exposure in utero

Antiepileptic drugs used in monotherapy

Sodium
Lamotrigine Carbamazepine  valproate Phenyroin Phenobarbital  Ethosuximide Total
School age children (n (%)) 5(3.3) 63 (42) 56 (37.3) 22 (14.7) 4 (2.7%) 0 150
All children exposed (n (%)) 13 (5.1) 116 (44.9) 95 (37.5) 24 (9.4) 7 (2.7%) 1(0.4) 256
Drug exposure is shown in all liveborn pregnancies.
Table 3 Drug exposure during pregnancy: polytherapy exposure in utero
Polytherapy regimes Total
Valproate+ Valproate+ Valproate+ Carb + Carb 2P
carbamazepine  lamotrigine  phenytoin phenytoin + vigabatrin Miscellaneous Triple therapy
School age children exposed (n (%)) 21 (28.4) 2(2.7) 6 (8.1) 13 (17.5) 3 (4.05%) 21 (28.4%) 8 (10.8%) 74
All children exposed (n (%)) 22 (20.0) 8 (7.2) 9 (8.2) 14 (12.7%) 7 (6.4%) 37 (33.6%) 13 (11.8%) 110

Drug exposure is shown in all liveborn pregnancies.

wWWW. JAnp.com
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Table 4  Type of school attended according to drug exposure

Mainstream Special
Mainstream school with Special day residential

Drug exposure school extra help school school
No drugs 158 17% 1 0
Monotherapy:

Valproate 40 12 4* 0

Carbamazepine 61 2 0 0

Others 30 1 0 0
Polytherapy:

Including valproate 28 61 2%t 11

Other combinations 32 4 1 0
Total 349 42 8 1

Symbols indicate a single child with: *spina bifida with hydrocephalus; fcerebral palsy; fbrain

haemorrhage age 6

Table 5 Statements of additional educational need according to drug exposure in utero

Mainstream Special Total number
Mainstream  school with Special day  residential with

Drug exposure school extra help school school statements
No drugs 2 7% 1 0 10
Monotherapy

Valproate 1 5 4% 0 10

Carbamazepine 0 0 0 0 0

Others 1 1 0 0 2
Polytherapy

Including valproate 0 3t 2%t 1t 6

Other combinations 1 3 1 0 5
Total 5 19 8 1 33

Symbols indicate a single child with: *spina bifida with hydrocephalus; fcerebral palsy; fbrain

haemorrhage age 6

Table 6 Additional educational needs according to drug exposure subtype. All children

Mainstream Odds ratiof
Type of drug exposure school Additional needs*  (95% CI)
No drugs 156 20 1.0
Monotherapy
Valproate 39 17 3.40(1.63-7.10)
Carbamazepine 61 2 0.26(0.06-1.15)
Others 29 2 0.54(0.12-2.44)
Polytherapy
Including valproate 28 9 2.51(1.04-6.07)
Other combinations 31 6 1.51(0.56-4.07)
Total 344 56

Overall odds ratio of AEN in all children exposed to any AED compared with those unexposed was

1.49 (95% CI 0.83-2.67).

*Any form of additional educational need is included. This includes five children attending main-
stream school without additional help who had received a statement of special educational needs.
+0dds ratio of additional educational needs of each subgroup exposed to AEDs compared with

those unexposed.

EFFECT OF SPECIFIC AED REGIMES IN ALL
CHILDREN

Subgroup analyses were performed to compare
the proportion of all children with AENs
according to AED exposure (table 6). Odds
ratios of AENs for those exposed to valproate
monotherapy compared with children unex-
posed was 3.40 (95% CI 1.63-7.10) by
contrast with 0.26 (95% CI 0.06-1.15) for
carbamazepine and 0.54 (95% CI 0.12-2.44)
for other monotherapy groups. The odds ratio
for AENs was 1.98 (0.95-4.12) for any form of
polytherapy compared with no drug exposure

Adab, Jacoby, Smith, et al

as opposed to 1.27 (95% CI 0.66-2.45) for
monotherapy. Polytherapy including valproate
showed a higher odds ratio for AENs of 2.60
(95% CI 1.07-6.31) than for polytherapy
excluding valproate, 1.46 (95% CI 0.54-3.92),
although the confidence intervals overlapped.
The odds ratios were not altered significantly
by reclassifying the five children with state-
ments in mainstream school with children
attending mainstream school only.

EFFECT OF SPECIFIC REGIMES IN FIRST BORN CHILD
There were six pairs of siblings where both had
AEN:S. To explore bias introduced by inclusion
of siblings, odds ratios for AEN according to
drug exposure compared with those that were
unexposed were calculated in the first-born
child. The odds ratio for valproate mono-
therapy exposure was 1.89 (95% CI 0.64—
5.61) for the first born, compared with 0.19
(95% CI 0.02-1.52) for carbamazepine. The
odds ratios did not reach statistical significance
for either drug, and the differences in odds
ratios were smaller than for all children,
indicating that sibling relationship may have
some impact on our results. Nevertheless the
trend for increased risk is still seen for
first-born children exposed to valproate

SEIZURE SEVERITY
We did not request information about seizure
frequency during pregnancy as it was thought
that this would be unreliable. Seizure fre-
quency at the time of questioning was taken as
a surrogate marker for epilepsy severity in gen-
eral. A y* test for trend showed a relation
between AED monotherapy taken during
pregnancy and current seizure frequency (¥’
4.87; df 1; p=0.027). Of the mothers on
valproate during pregnancy 41% had frequent
seizures (defined as more than one seizure a
month) at the time of questioning, while 60%
of those on carbamazepine and 45% of those
on other drugs had frequent seizures (table 7).

MATERNAL AGE

The mean age of mothers on no medication at
the time of pregnancy was 22.9 years (95% CI
22.3-23.5), whereas the mean ages for those
taking sodium valproate, carbamazepine, and
other drugs were 23.9 (95% CI 23.0-24.9),
23.8 (95% CI 22.6-25.0), and 24.2 years (CI
22.7-25.7) respectively.

The mean maternal age at birth of children
with subsequent additional needs was 23.1
years (95% CI 21.8-24.3), and the mean
maternal age for those in subsequent normal
school was 23.4 years (95% CI 23.0-23.9).

Table 7 Seizure frequency at time of survey in relation to monotherapy regime taken in pregnancy

Seizure frequency

No seizures

Less than one
seizure [month

One or more Total number of mothers
seizures/ month  with particular AED regime

Valproate monotherapy* 25
Carbamazepine monotherapy 13
Other drug groups 11

Total number of mothers with different seizure frequencies 49

7 22 54*
12 38 63

6 14 31
25 74 148

*Total number of school age children exposed to valproate monotherapy =56; the current seizure frequency was missing for two of

the pregnancies.
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Discussion

Over 90% of pregnancies in women with
epilepsy proceed without problems,” yet
women are at increased risk of adverse
outcomes. Congenital malformations have
been the most commonly reported events and
several studies support a teratogenic role for
AEDs.”"* These have failed to show any
significant differences in teratogenic potential
among the AEDs available. There has been
growing concern that major congenital anoma-
lies may simply represent the tip of an iceberg.”
Many case series and reports have suggested a
characteristic pattern of minor dysmorphic
features in children exposed to AEDs.'*"
These have included characteristic appear-
ances of the eyes (epicanthal folds, hyperte-
lorism), nose (flat nasal bridge, long philtrum),
mouth (microstomia, prominent lower lip),
and digits (distal phalangeal hypoplasia and
nail hypoplasia).'' ** These reports have also
suggested a high prevalence of developmental
delay, but have often been limited to a selected
population of children seen by paediatricians
and geneticists. Although several larger studies
have compared children exposed to specific
AEDs with controls,”* it has been difficult to
determine the incidence of these dysmorphic
and developmental problems.

A growing number of both retrospec-
tive® ' and prospective studies®* have
found a higher prevalence of developmental
delay, especially in the first 2 years of life, in
children born to mothers or fathers with
epilepsy compared with population controls.
There have been few studies with longer term
follow up of exposed children up to preschool
or school age.* ** ** Although some authors
have found a trend towards an increase in cog-
nitive impairment in exposure to poly-
therapy™ ** ** * or high doses of AEDs,* * most
studies have failed to show a differential effect
between specific drugs. When specific AEDs
have been implicated, the results have often
been conflicting. In a prospective study, Hattig
et al* reported a higher incidence of cognitive
impairment in children exposed to valproate.
On further follow up of a subgroup exposed to
monotherapy regimes only, they found a higher
incidence of hyperexcitability in neonates and
subsequent poorer neurological performance
at pre-school age in the group exposed to
valproate.** However, the number exposed to
valproate was small (eight).

Our retrospective study provides some in-
sights into the risk of AENs in one of the larg-
est populations of children born to mothers
with epilepsy exposed to specific drugs. A sim-
ple retrospective questionnaire format allowed
us to ascertain the proportion of children with
AENs across a broad age range, whether
attending a normal school, special day, or resi-
dential school. We achieved a 57% response
rate, which is slightly lower than other surveys
of people with epilepsy that we have con-
ducted.” Information from a random sample
of non-responders showed that a high pro-
portion had changed address, making contact
difficult. There were, however, no significant
differences in the proportion of mothers who
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had been pregnant, or the severity of their sei-
zure disorder for seizure frequency or number
of AEDs taken.

A high proportion of women in our survey
were not taking any AEDs during their preg-
nancy, due to the pregnancy preceding the diag-
nosis or onset of epilepsy (67%), or alternatively
a history of epilepsy not requiring treatment at
that time (33%). They represent a useful
comparative group, who may share a genetic
predisposition although, arguably one with a
selection bias for less severe epilepsy syndromes
than women taking treatment during pregnancy.
Of the women taking AEDs at the time of preg-
nancy, over two thirds were on monotherapy,
with most being on carbamazepine or sodium
valproate. There was no evidence for effect of
maternal age on prescribing practices.

Among the school age children, there were
33 children (8.25% of the school age popula-
tion surveyed, 5.7% of those not exposed to
drugs, and 10.3% of those exposed to AEDs in
utero) who had received a statement for
additional educational needs. This seems
higher than the proportion of school age
children (age 3-19) receiving statements lo-
cally in Liverpool, which reached 3.1% in 1998
(Liverpool Education Authority, Department
of Additional Needs; personal communica-
tion). However, rates varied in the wider
geographical region, being between 2.6%-
5.1%. By contrast, examining the data for spe-
cific drug regimes showed that much of the risk
for AENs among those exposed to mono-
therapy or polytherapy might be accounted for
by valproate exposure. Thirty per cent of those
exposed to valproate monotherapy in utero had
AENSs compared with 3.2% and 6.5% of those
exposed to carbamazepine and other mono-
therapy groups respectively. This generates a
hypothesis that valproate as an individual drug
carries particular risks to learning and develop-
ment of children. The well identified risks of
neural tube defects and a foetal valproate syn-
drome may be the tip of the iceberg. In agree-
ment with our findings, Ohtsuka et al recently
reported a prospective case-control study in
which the odds ratio of developmental disor-
ders was almost 10 times higher in those
exposed to valproate monotherapy in utero
than in those who were not.*

The retrospective nature of our results
means that they must be interpreted with cau-
tion. Our response rate could be criticised for
being too low, but undoubtedly factors contrib-
uting to the response rate were the mobility of
the population of young adults and the failure
of women without children to make “nil”
returns. As we have in all cases made compari-
sons against unexposed children we hope we
have avoided too many potential biases. Mater-
nal reporting of educational outcome may be
unreliable, and the population we have identi-
fied needs to be further investigated. We cannot
exclude the possibility that treatment with val-
proate during pregnancy identifies a group of
mothers who are at coincidentally high risk.
The methods used should have excluded
mothers with significant learning disability but
not necessarily those with more subtle
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problems. Valproate is most commonly used as
a first choice treatment for idiopathic general-
ised epilepsies in the population we studied.
Indeed 22 of the 56 children with AENs had
mothers with definite idiopathic generalised
epilepsies. These genetic disorders could be
linked to genetically determined learning
disabilities, but there is no literature to support
this. Certainly, using current seizure status as a
surrogate for severity of epilepsy, women with
pregnancies exposed to valproate did not seem
to have a notably more therapy resistant or
severe seizure disorder compared with those
receiving carbamazepine,. A prospective study
with seizure recording would be essential to
adequately examine a possible confounding
role of seizures during pregnancy.

We cannot comment on whether the risk of
AEN:Ss is influenced by drug dosage and whether
some lower valproate doses might be safe, nor
whether parental IQ or psychosocial factors may
have influenced our results. This will require
further study. Similarly, we cannot discount the
effect of recall bias, although this would seem to
be an unlikely explanation for our results. The
number of children exposed to drugs other
than carbamazepine and valproate were very
small and therefore meaningful statements
about the other drugs could not be made.

The results of our study demand further
urgent investigation to clarify and optimise
treatment for women with epilepsy who are of
childbearing age. We are in the process of con-
ducting a large study of the population of chil-
dren and their mothers that we have identified
to quantify and characterise their formal
cognitive abilities and to investigate the contri-
bution of maternal IQ, seizure experience dur-
ing pregnancy, and epilepsy type to educational
outcome of children. Importantly, adequately
sized, prospective controlled cohort studies are
needed to quantify risk associated with indi-
vidual drugs commonly used to treat epilepsy
including newer antiepileptic drugs. Valproate
has been in use in the United Kingdom for 25
years. We must ensure that women with
epilepsy are adequately advised about the
safety of new AEDs as fast as possible.

DWC and DS have received hospitality and support from all
pharmaceutical companies manufacturing licenced drugs in the
United Kingdom. The funding for this study was from internal
departmental funds. NA is currently employed as a research
registrar on a grant from Janssen-Cilag.
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