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»Original Article

To study seizure control and rates of foetal malformation in pregnancies of

women with epilepsy treated with antiepileptic drug polytherapy.

Use of conventional statistical methods to analyse the Australian Pregnancy
Register records of 1810 pregnancies in women with epilepsy, 508 treated

with antiepileptic drug polytherapy.

Polytherapy-treated pregnancies were less skieare free than
monotherapy-treated ones, for both focal (36.0% versus 51.9%: P<0.05) and
primary generalised epilepsies (41.1% versus 69.3%; P <0.05). Drug
combinations with dissimilar and similar mechanisms of action aetiiev

similar rates of seizure freedom during pregnancy (36.3% versus 38.3%). The
increased rate of malformed foetuses in polytherapy pregnancies depended on
valproate or topiramate being in the drug combinations. The combinations of
lamotrigine and levetiracetam offered the chance of seizure control and foetal

safety.

In pregnancyuse ofantiepileptic drug combinationis not necessarily

disadvantageous to mother and foetus if valproate and topiramate are avoided.
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1 | ntroduction

The use of antiepileptic drug (AED) combinations began to be explored after thetid-20
century, whenrincreasing numbers of reasonably effective and acceptably safe AEDs became
available. Initially, AED polytherapy seems to have been prescribed mainly when a first drug
appeared to fail'to achieve seizure contrdlhen, after plasma AED concentration

monitoring began to be employed, evidence appeared that a single AED in appropriate
dosage guled by AED concentration measurement would control seizures in a considerable
majority of patients with newly diagnosed epilepdylt was therefore suggested that
appropriately:managed AED monotherapy, with its simpler pharmacokinetic situation and
lessenedwvariety of potential adverse effects, would usually provide effective management of
epilepsy. This.idea probably discouraged any expanded use of antiepileptic drug polytherapy,
at least' for-a‘time. Nonetheless, in practice, instances remained where an optimally employed
single AED faikedto prevent further seizures, and AED polytherapy was employed.
Unfortunately,”AED combinations were shown to yield only a relatively small gain in seizure
control in patients with focal epilepsigsa potentially appropriate first drug has already

failed >°. The logical possibility was therefor raised that combinations of AEDs with different
molecular'mechanisms of action might provide a better chance of seizure control than
combinations of AEDs all of which possedshe same mechanism of action, e.g. ofi Na
channels, GABAE! or synaptic vesicle mechanisms, AMPA receptdrsiowever, few

studies are.yet-available demonstrating that this expectation applies in ptactice

In women with epilepsy, some earlier studies have suggested that there is a heightened risk of
foetal malformation in pregnancies expd$o AED combination§™, though this was not

the case in an earlier analysis of Australian Pregnancy Register (APRS. data
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It therefore seemed worth studying the simultaneous foetal malformation and seizure control
outcomes associated with AED polytherapy in the pregnant women with epilepsy whose data

have been collected in the APR over the past 18 years,
2 Materialsand methods

Since 1998, the Australian Pregnancy Register (APR) has enlidgata on the pregnancies

of Australian'women whq@) are taking AEDs, nearly always for epilepsy, (ii) did not take

these drugs in at least the first half of pregnancy. More detailed information regarding the
APR and its.recruitment policies and data handling practices has been published
previousl3}7'18. Once women know of the Register’s existence, whether by professionals

referring them'ta it, or by personal enquiry or saggestion, they may choose whether to be
included in‘its database, which has been estimated to contain information on about 8.7% of
the relevant pregnancies in AustrafiaAll contact throughout between pregnant women and
the APR is via telephone. Data concerniach woman’s pre-pregnancy epilepsy situation

and the course of her pregnancy are recorded (i) at enrolment, (ii) at approximately 28 weeks
of pregnaneys(iii) within the first post-partum month and (iv) as far as possible, at one year
after giving,birth (sometimes it has proved impossible to contact women after that interval
and a few'pregnand@are too recent to obtain one-year data). The accuracy of the

information previded by pregnant women is checked with their treating medical practitioners.
Throughout pregnancy, the clinical management of pregnancy always remains in the hands of
the treating medical practitioners. The APR does not attempt to influeatceahagement.

Over the years the APR has been under the ethics oversight of various Melbourne based
institutional ethics committees, that of the University of Melbourne currently holding

responsibility.

The foetal"malfermations considered were structural ones recognised during pregnancy, at or
soon after'birth and in the first year of post-natal life, and were judged significant enough by
those reporting them to warrant correction measures, if feasible. Multiple malformations
occurred in some pregnancies, but the present analysis is in terms of numbers of pregnancies

with malformed foetuses, and not numbers of individual malformations.

For the present study, relevant data from the APR were transferred to an Excel spreadsheet
and then analysed, employing confidence interval methods and linear or logistic regression

techniques, as appropriate.
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3 Results
3.1 Thepregnancies studied

The present study was based on the records of 2089 pregnancies contained in the APR at
mid-2017+ Afterrexclusion of pregnancies in which antiepileptic drugs were not taken
throughout the whole of pregnancy, or which ended prematurely (mainly due to spontaneous
abortion) or where“antiepileptic drugs were taken for indications other than epilepsy, there
remained 4810 pregnancies in 1403 women with epilepsy who took AEDs throughout the
whole course of pregnancy. Different pregnancies in the same woman had sometimes been
managed In_one pregnancy with AED monotherapy, and in another with polytherapy, so that
the data had to be analysed in relation to pregnancies rather than women. There were another
162 pregnanciées in women with epilepsy who had not taken AEDs during at least the initial
four months of pregnancy, but these were excluded from analysis except for comparative

purposes in relation to foetal abnormality rates

AED combinations were taken throughout pregnancy in 508 of the 1810 pregnancies studied

(28.1%). AED monotherapy was involved in the remaining 71.9%.

The mean‘ages-at which pregnancies commenced in the polytherapy and monotherapy
pregnancies did not differ statistically significantly (respectively, 30.47 + 4.84 and81.01

4.51 years: difference -0.54 years; 95% C.I. -1.01, 0.07 years). The mean duration of

epilepsy prior to pregnancy was longer in the polytherapy pregnancies (16.46 + 8.21 versus
13.15 + 8.34 years; differenee3.31 years; 95% C.I. 2.46, 4.16 years), probably because of
years of failed AED monotherapy before polytherapy was commenced. The polytherapy
pregnancies were associated with a shorter mean seizure-free interval prior to pregnancy than
the monotherapy ones (1.64 + 3.1 versus 2.93 * 3.9 years; differdn28 years; 95% C.I.

0.91, 1.65years).

The type of seizure disorder involved could be determined in 1671 of the 1810 pregnancies.
Of the latter 1810, 49.0% had focal epilepsies and 43.3% generalised ones. Focal epilepsies
accounted for 55.6% and generalised epilepsies for 44.4% of the 482 polytherapy pregnancies
with known types of seizure disorder. For the 1189 monotherapy pregnancies, the

corresponding figures were 52.1% and 47.9%.

3.2 The AED combinations used
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Two AEDs were combined in 82.3% of the polytherapy pregnancies, three in 14.1%, four in
2.8% and five in 0.8%. There was a non-statistically significant trend to increasing use of
AED polytherapy across the study period. Such use irdd8.2% of pregnancies in the
1998-2000 triennium (by date of last menstrual period), 24.2% in the 2001-2003 one, 29.6%
in 2004-2006723.3% in 2007-2009, 35.6% in 2010-2012 and 31.8% in the final triennium (an
increase annual rate in linear regression analysis of 0.53%; P=0.18).

Lamotrigine«(LTG, in 51.6%) was the most frequently used AED in polytherapy, followed by
carbamazepine«(CBZ) and valproate (VPA), each in 35.0%, levetiracetam (LEV) in 27.6%,
topiramate (TPM) in 18.3%, clonazepam (CZP) in 17.1%, phenytoin (PHT) in 7.1%,
gabapentin (GPT) in 3.9% and oxcarbazepine (OXC) in 2.4%. Various other AEDs were used
occasionally. Figure 1, middle panel shows the changing patterns of use of the more
frequentlyr:employed individual drugs in the polytherapy pregnancies between 1998 and
2016. There.was a progressive decline in the use of older antiepileptic drugs such as
valproate,/carbamazepine, phenytoin, clonagepvith increasing use of levetiracetam and
topiramate. There wassimilar usage trend for the same individual AEDs in monotherapy
(Figure 1 top panel but it lagged some 3 years behind the polytherapy pregnancies. Probably
the newer drugs had been tried in polytherapy in diffitsttontrol epilepsies before

prescriber confidence in their usefulness and safety grew sufficiently for their use in

monotherapy.

Numerous_combinations of individual AEDs had been employed. The more frequent ones are
shown in Table 1.

3.3 Seizure.control

Seizures were fully controlled throughout pregnancy and labour in 38.2% of polytherapy
pregnancies and 60.1% of monotherapy ones (O.R. =0.41; 95% C.I. = 0.33, 0.51). After
excluding pregnancies where seizure disorders had begun less than a year before the last
menstrual peried, the pre-pregnancy year was seizure-free in 42.0% of 481 polytherapy
pregnancies;and in 63.5% of 1175 monotherapy ones (O.R. = 0.42, 95% C.I. = 0.34, 0.52).
Seizure freedem throughout pregnancy and labour occurred in 38.3% of the polytherapy
pregnancies and in 60.3% of the corresponding monotherapy ones (O.R. =0.41, 95% C.I. =
0.33,0.).
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Table 2 shows the percentages of pregnancies with full seizure control separately for focal
and generalised epilepsy in pregnancies exposed to AED polytherapy and monotherapy

In the polytherapy pregnanciesgzure control was worse in the pre-pregnancy year and
throughout pregnancy and labour. This applied for both focal and generalised epilepsies. The
lowest panelin Figure 1 shows an apparent trend towards increased seizure freedom during
pregnancy-as time passed, particularly in the polytherapy pregnancies, but the trend in linear
regressions(1:18% per annumds not statistically significant (P=0.07).

3.3.1 Rational AED combinations

AED combinations restricted to drugs with similar molecular mechanisms of antiepileptic
action had been used in 274 of the 508 polytherapy pregnancies. At least two AEDs with
dissimilar aetionsmechanisms had been employed in the remaining 234 polytherapy
pregnancies«lnthe subgroup taking AEDs with similar action mechanisms, 114 pregnancies
(41.6%) had been seizure free for at least a year before pregnancy: for the dissimilar
subgroup the“corresponding number was 92 (39.3%). Seizure freedom throughout pregnancy
and labour had accurred in 38.3% of the similar mechanisms subgroup, and in 36.3% of the
dissimilar mechanisms subgroup. Thus in the population studied there was little to suggest
that combining,antiepileptic drugs with different mechanisms of molecular action had been

associated'with better seizure control.
34 Foetal Malformations

Foetal malfermations had occurred in 44 of the 508 polytherapy pregnancies (8.7%) and in
87 of the 1802 .monotherapy pregnancies (6.7%). There had also been five pregnancies with
foetal malfermations in the 162 pregnancies in women with epilepsy (3.1%) who had not
taken antiepileptic drugs in at least the first half of their pregnancies. The malformed
pregnancy rate was statistically significantly higher in the polytherapy pregnancies than in the
AED unexposed.ones (O.R. =2.98, 95% C.I. 1.16, 7.64), but not so in the monotherapy ones
(O.R. =2.25, 95% C.I. 0.90, 5.62). Nor was the malformed pregnancy rate higher at a P<0.05
level in the polytherapy pregnancies than in the monotherapy ones (O.R. =1.32, 95% C.I.
0.91, 1.93).

Earlier studies based on a smaller cohort from the APR had shown that the foetal
malformation rates were drug dosage related, at least for valproate exj3ésarel

topiramde, but only in polytherapy for the latter dréiy In the present data set, the mean
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valproate dose was 859 + 635 mg per day in the polytherapy pregnancies and 904 + 574 mg
per day in the monotherapy ones. For topiramate dosage the corresponding numbers were 246
+ 138 and 196 + 118 mg per day. The difference in mean valproate doses between the two
populations was not statistically significant, but the difference in mean topiramate dose was.
There werealso statistically significant differences in mean carbamazepine and levetiracetam
dosages between the polytherapy and monotherapy groups. Logistic regressions were
calculated for risk of pregnancy with malformations on AED dosage for the more commonly
employed/AEDs in the polytherapy and monotherapy pregnancies (TaBkatsstically

significant dose-related increases in foetal malformation risk were found only for valproate
and topiramate.in the polytherapy pregnancies, and a dose-related decrease in risk for
lamotrigine® In the monotherapy pregnancy group there was a dose-related increase in risk for

pregnancy with malformation only for valproate.

The regressiondines for malformation risk on valproate dosageeshouereasing divergence
between the monotherapy and polytherapy populations studied as the drug dose increased
The directions of slope for the regression lines for malformation risk on topiramate dosage
differed (Figure 2), malformation risk increasing with increasing topiramate dose in the
polytherapy subgroup, while there being no statistically significant regression for the

monotherapyspregnancies.

There had been 15 malformed foetuses in 93 pregnancies exposed to topiramate in
polytherapy (16,1%), 3 occurring in combinations with carbamazepine (10%) 2 with

valproate (13%), 2 with lamotrigine (7%), 5 with levetiracetam (20%), and single instances
with phenytoin, clonazepam and pregabalin. This information does not provide any obvious
explanation for the dose-dependent association between topiramate in polytherapy and foetal

malformation.

The role of polytherapy per se in foetal malformation was assessed, malformation rates being
recalculated, as/separate exercises, for the polytherapy and monotherapy groups following
exclusion of pregnancies exposed to valproate and to topiramate. With valproate-exposed
pregnancies excluded, the malformed foetus rates became 8.18% (27 in 330) for polytherapy
pregnancies, and 4.77% (87 in 1007) for monotherapy ones (O.R. =1.78, 95% C.I. 1.09,
2.90). Excluding only topiramate-exposed pregnanciesadetthlformation rates of 7.00%

(29 in 415) for polytherapy pregnancies and 6.87% (86 in 1252) for monotherapy pregnancies
(O.R.=1.02, 95% C.I. 0.66, 1.58). The apparent higher incidence of foetal malformations in

This article is protected by copyright. All rights reserved



the polytherapy pregnancy group as compared with the monotherapy one appeared to relate
to pregnancies exposed to topiramate, rather than to AED polytherapy per se.

35 Desirable AED Combinations

The most«desirable outcome of managing pregnancy in women with epilepsy is the birth of a
normal foetus after a seizure-free pregnancy. The rate of having achieved this outcome in the
polytherapy pregnancies is shown in Table 4. The pairing of lamotrigine and levetiracetam
most nearly approached the desired situation. In monotherapy pregnancies, lamotrigine had
been associated with a 4.7% foetal malformation rate and a seizure freedom rate during
pregnancy.of 51.0%, and levetiracetam with a malformation rate of 3.1% (the same rate as
that in the goregnant women not exposed to AEDs throughout), and a pregnancy seizure

freedom rate of 67.1%.

4 Discussion

We are not aware of a previous study that has examined both seizure control and foetal
malformation rates in the same set of pregnancies in women with epilepsy treated with AED
polytherapy=However, the present study has limitations. It is based on not a random sample
drawn frem'the whole relevant population but on a subset of pregnancies that may be biased
by preferential self-inclusion by women who are concerned with their own and their $oetus
well-being;.and possibly by women with more diffictdteontrol epilepsies (nearly half of

the pregnancies were referred to &RR by neurologists). The data for the pre-pregnancy
seizure freedom rates have necessarily been collected retrospectively, unlike the data for the
pregnancies themselves. The drugs employed in the individual drug combinations were not
allocated according to any deliberate pattern, simply being prescribed as treating medical
practitioners saw fit. To some extentgbgatterns of prescribing may have been influenced

by previously published malformation hazard findings derived from the Australian Register.
Many individual.drug combinations had been employed, some in only a few pregnancies, so
that conclusions drawn from the less frequent combinations may be unreliable. It was not
practicable for women to keep seizure diaries or counts of minor seizure, so that the only
criterion of epilepsy control that could be studied reliably was freedom from seizures, though
this usually is the crucial issue in managing epilepsy. Foetal malformations could be

considered only as an overall class. There were too few instances of specific malformations,
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and sometimes more than one malformation in relation to an individual pregnancy, for any

simple analysis.

Nevertheless, several reasonably reliable conclusions can be drawn from the BiDdy. A
polytherapy seems to have been employed in most of the women studied because previous
AED monotherapy had proved unsatisfactory. The explicit reason for employing polytherapy
was not recorded in the Register, but the fact that the polytherapy population had a longer
mean duratien-of seizure disorder than the monotherapy population, despite similar mean
ages at onsetsefspregnancy, had a shorter mean duration of seizure freedom prior to
pregnancy, and had a lower rate of freedom from seizures during pregnancy, are consistent

with this interpretation.

The study provided no evidence that pharmacologically rational antiepileptic drug
combinations involving agents with different molecular mechanisms of action yeelded

better chance of seizure freedom during pregnancy than combinations of drugs with similar
molecular‘'mechanisms of action. The rationale underlying the anticipation of benefit from
this approach.depends on the initial AED used having been taken to its maximum tolerated
effect before another drug is added, and the Register did not trace information back far
enoughlte'ensure that this requirement had been met.

The findings of the present study, like those of several reasonably recent invest§atioh

do not support the earlier published belief that AED polytherapy in its own right increases the
hazard of foetal malformation. The newer evidence has indicated that the heightened
malformatien-risk with AED polytherapy depends on the presence of valproate in AED
combinations, while the present data suggest that topiramate, in polytherapy, may have
similar effect. The information available to the present study provides no obvious explanation
for this finding"in' relation to topiramate. It has been suggested that some spontaneous
abortions may represent consequences of foetal malformations incompatible with extrauterine
life %, Pregnancies ending in spontaneous abortion were excluded from the present analysis
but, even so, an.earlier study of APR material had found that AED polytherapy, as compared

with mofotherapy, was not associated with an increased risk of intrauterine foet&f.death

Those managing pregnancy in women with epilepsy would usually aim to minimise the risk
of foetal malformation while maintaining freedom from seizures during pregnancy. No
polytherapy combination studied in the present paper consistently acthes/gesirable

situation. The best approximation to it was achieved by pairing lamotrigine and
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levetiracetam. This knowledge may be useful when prescribing AEDs for women intending

to become pregnant and still needing AED therapy. At the initiation of their therapy only a
single AED would probably be employed. Based on the monotherapy data mentioned above,
levetiracetam usually might appear the best initial choice, being associated with greater foetal
safety amd seizure control efficacy than lamotrigine. Then, if levetiracetam in maximum
tolerated dosage failed to achieve seizure control. lamotrigine might be the best AED to add
toit.
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Table 1. The'more commonly employed pairs of antiepileptic drugs in all the 508 polytherapy
pregnancies, and in the 416 polytherapy pregnancies that involved 2 drugs only.
Abbreviations: LTG=lamotrigine, VPA=valproate, LEV=levetiracetam,

CBZ=carbamazepine, CZP=clonazepam, TPM = topiramate.

Combination All Polyther apy Two AED Polytherapy
Number % Number %
LTG + VPA 104 20.5 79 19.0
LTG + CBZ 51 10.0 39 9.4
LTG +'LEV 50 9.8 36 8.7
CBZ + LEV 40 7.9 30 7.2
LTG + CZP 33 6.5 15 3.6
CBZ + TPM 30 5.9 13 3.1
LTG +TPM 28 5.5 18 4.3
CBZ + VPA 27 5.3 17 4.1
CBZ + CZP 26 5.1 14 3.4
VPA + CZP 26 5.1 13 3.1
LEV + TPM 25 4.9 14 3.4
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VPA + LEV 25 4.9 10 2.4

Table 2. Seizure freedom rates in the pre-pregnancy year and throughout pregnancy and
labour fer wemen with focal and generalised epilepsy who were managed with AED

monotherapyserpolytherapy than the monotherapy pregnancies in all 4 comparisons

Epilepsy type Focal Generalised

Number (%) 887 (53.1%) 784 (46.9%)
Treatment Polytherapy Monotherapy Polytherapy  Monotherapy
Throughout pre-pregnancy year

Number 267 619 214 570
Seizure-free 105 349 97 399
Percent 39.3 56.9 49.3 70.7
Throughout pregnancy and labour

Seizure-free 96 318 88 391
Percent 36.0 51.9 41.1 69.3

Table 30 Intercept values and coefficientsf@ logistic regressions for risk of foetal
malformation on" AED dose: logit risk =4ab;.x; + bo. X2 +...bn. X, Where b refers to each

individual AED and x represents its dose.

Polyther apy Monother apy
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P= P=

I ntercept value -2.256599 <0.0001 -2.90731 <0.0001
Coefficients

Carbamazepine -0.000689 0.1393 +0.000537 0.1620
Valproate +0.000502 0.0491 +0.001093 <0.0001
Lamotrigine -0.002458 0.0293 -0.000971 0.3733
Levetiracetam +0.000042 0.7957 -0.000484 0.2178
Topiramate +0.003257 0.0042 -0.003952 0.4301
Phenytoin -0.000948 0.6376 -0.002462 0.4365
Oxcarbazepine -0.000717 0.6075 +0.000603 0.4171
Clonazepam -0.099615 0.6397 - -

Table 4. .Percentages for (i) foetal malformation rates and (ii) seizure-free pregnancies in the
(a) pre-pregnancy year and (b) during pregnancy in all polytherapy pregnancies and
polytherapy. pregnancies involving 2 AEDs only. Numbers of relevant pregnancies are shown
in Table 1.

All Pregnancies Pregnancieswith 2 AEDs only
Combination  Malformed Seizurefree Malformed Seizurefree
Before  During Before During
LTG + VPA 8 46 41 10 53 43
LTG + CBZ 6 33 33 5 33 33
LTG + LEV 0 50 46 0 53 47
CBZ + LEV 5 43 30 7 44 30
LTG + CZP 3 21 18 7 27 27
CBZ + TPM 10 27 20 23 46 46
LTG + TPM 7 18 21 11 22 22
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CBZ + VPA 15
CBz + CzP 0
VPA + CZP 12
LEV + TPM 0
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Fig 1. Top panel: Changing patterns of individual AED use in monotherapy with time

Middle panel: Changing patterns of individual AED use in polytherapy with time
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Lower panel: Changing rates of seizure freedom and foetal malformation occurrence

with time in monotherapy and polytherapy treated pregnancies
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Fig 2. Logistic.regressions and their 95% confidence intervals for risk of malformed
pregnancysen“dose of valproate (VPA) and topiramate (TPM) in polytherapy (in black) and
monotherapy (in red) pregnancies, doses of the other AEDs involved in each case being held
at their mean values. There was no statistically significant regression for topiramate

monotherapy
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Table 1. The more commonly employed pairs of antiepileptic drugs in all the 508 polytherapy
pregnancies, and in the 416 polytherapy pregnancies that involved 2 drugs only.
Abbreviations: LTG=lamotrigine, VPA=valproate, LEV=levetiracetam,

CBZ=carbamazepine, CZP=clonazepam, TPM = topiramate.

Combination All Polyther apy Two AED Polytherapy
Number % Number %
LTG + VPA 104 20.5 79 19.0
LTG + CBZ 51 10.0 39 9.4
LTG + LEV 50 9.8 36 8.7
CBZ + LEV 40 7.9 30 7.2
LTG + CZP 33 6.5 15 3.6
CBZ + TPM 30 5.9 13 3.1
LTG + TPM 28 5.5 18 4.3
CBZ + VPA 27 5.3 17 4.1
CBZ + CZP 26 5.1 14 3.4
VPA +ICZP 26 51 13 3.1
LEV + TPM 25 4.9 14 3.4
VPA +LEV 25 4.9 10 2.4
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Table 2. Seizure freedom rates in the pre-pregnancy year and throughout pregnancy and
labour for women with focal and generalised epilepsy who were managed with AED
monotherapy or polytherapy. Seizure freedom rates were statistically significantly lower for

the polytherapy pregnancies that the monotherapy pregnancies in all 4 comparisons

Epilepsy type Focal Generalised
Number«(%) 887 (53.1%) 784 (46.9%)
Treatment Polytherapy = Monotherapy Polytherapy  Monotherapy
Throughout pre-pregnancy year

Number 267 619 214 570
Seizure-free 105 349 97 399
Percent 39.3 56.9 49.3 70.7
Throughoutspregnancy and labour

Seizure-free 96 318 88 391
Percent 36.0 51.9 41.1 69.3

This article is protected by copyright. All rights reserved



Table 3. Intercept values and coefficients (b) for logistic regressions: logit riskbz.a +
bo.x2 +...bn.% Where b refers to each individual AED and x represents its dose.

Polytherapy Monother apy
P= P=

| ntercept value -2.256599 <0.0001 -2.90731 <0.0001
Coefficients

Carbamazepine -0.000689 0.1393 +0.000537 0.1620
Valproate +0.000502 0.0491 +0.001093 <0.0001
Lamotrigine -0.002458 0.0293 -0.000971 0.3733
Levetiracetam +0.000042 0.7957 -0.000484 0.2178
Topiramate +0.003257 0.0042 -0.003952 0.4301
Phenytoin -0.000948 0.6376 -0.002462 0.4365
Oxcarbazepine -0.000717 0.6075 +0.000603 0.4171
Clonazepam -0.099615 0.6397 - -
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Table 4: Percentages for (i) foetal malformation rates and (ii) seizure-free pregnancies in the
(a) pre-pregnancy year and (b) during pregnancy in all polytherapy pregnancies and in
polytherapy pregnancies involving 2 AEDs only. Numbers of relevant pregnancies are shown
in Table 1.

All Pregnancies Pregnancieswith 2 AEDs only
Combination + Malformed Seizurefree Malformed Seizurefree

Before  During Before During
LTG + VRPA 8 46 41 10 53 43
LTG + CBZ 6 33 33 5 33 33
LTG+LEV 0 50 46 0 53 47
CBZ + LEV 5 43 30 7 44 30
LTG + CZP 3 21 18 7 27 27
CBZ + TRM 10 27 20 23 46 46
LTG + TPM 7 18 21 11 22 22
CBZ + VPA 15 33 22 23 35 24
CBZ + CZP 0 35 35 0 50 50
VPA + CZP 12 39 35 23 54 31
LEV + TPM 0 28 36 0 29 43
VPA +LEV 20 28 20 40 30 20
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