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f ntroduc t lon

rt ls generally accepted that the offsprlng of eplleptlc nothers has

a blgher rlsk of congenltal ano'nalles. ( 1 ). Amongst others, teratogenlcruvutið L v L¡rer:r, IeraEogenlc 
IIactlvity of antl-eplleptlc drugs has been suggested a:r a causatlve mechanl,sn, I

siEc€ rnore congeultar anomalles have been found emorg infants of treated
epllepttc ¡¡others, than ln the offsprlng of untreated, eplteptlc mothers. ( 2 ).

' IYhen f,þs ¡rtrrþgr of congenltal anomalles was establlshed accordlng to the
fndlvldual antl-eplleptfc drugs, confllcting results were obtalned. ( 3, S).

Recently, we lnvestlgated conblnations of antl-eplleptic drugs wlth
respect to the occurrence of congenltar anomarles.

Flrstly' ve were wondering whether comblnatlons of pHB with other d.rugg

cause nore congenltal anomalles than expected from the indlvldual drugs.

Secoudly, we Yere interested ln DPA and cBZ, or *h"n drugs relatlvely
few data a¡e avalrabre because of thelr recent introductlon.

Abbreviations

, PIIB = phenobarbltone SUL = sulthlane

DPII = phenytotn ESX = ethosuxinlde

PllÃD = primidoue BDZ = benzodlazepines

DPA = dlpropylacetate ACA = acetazolarnide

CBZ = caramazep!.ne
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Màterlals and ¡oethods

The populatlon gtudled couststs of wonen vlsitlng the outpatient¡' cllnlcs
ol the 'rrnstltuut voor EpllepsiebestrlJdtng" fD tbe Netherlands.

Iu all Í¡omeE the ouset of epllepsy was before pregnancJ¡. Afl deliver!.es
bave been tÊken place 1u hospltals, and the neonates have been routluely
exaolned by local pedt-atricLans. Fron 1972 onwards data concernl.ng congenltal
anonalles beve been regtstrated shortly after btrtb. Later detected eno¡lalles

of cougeni.tal orlgin are not iuCtuded in the results
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Resul ts

The outcome of 184 pregnancles ln 12o Ìvomen is glven in Table r.
All 14 pregnaucles wlthout drug treatment resulted lu the ctellvery ot
llve-born lnfants, one of then wrth congenrtar anonarres. (Tabre rr)

out of 151 1lve-born exposed lnfants, 1s cases of congenltar anonalles
(9'9 %) have been found' rncluded ere three infants with severe dysnorphfc
teatures at blrth and rater obvlous nental retardation. (Tabre rrr).

Teble rv ghows lþe ¡rrmþsr and relative rlsk of congenltal anomall.es
accordlng to the lndlvldual antl-eplleptlc drugs. only after exposure to
PEB or DPE slgnillcantly ,oore congenltal a¡omaries have been found

Fron tbe ? posslble combl'natl0ns of PHB wlth one of the other antL-
eplleptlc drugs, ouly the numbers of pHB + DpH, pHB + DpA, and, pEB + CBZ
were adequate to analyse.

combined exposure to PHB + DPH ls not acconpanled w{!h-slgnlflcantly nore
congenltal ano,nalles (observed 7; expected 4.4> . (Table V).
consl'derably nore congenltal a¡omalles have been found when pHB + DpA hed
been glven, tban when glven separately (observed g; expected 2.2). (Tàble yI).
Also more congenltar enep¿ries have been observed when pHB and cBZ
had beeu glven comblned (observed Z; expected 3.3)-. (Tab1e VIf).
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Tab Ig I': ol epllepsy.onset

,15 sPontaneous abortlons (812 %,
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Table II. Outcone of 1g4 pregnancles an_d_¡¡en¡rtel exposure to antL-eplleptlc drugs'

I

exposure to
antJ.-epllePtic
drugs

yes

no

number sPontaneous sttllbtrths
abort,lons

I

anomalies

r70 15 4 15

llve blrths
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Table III. enl taI anomal I es antl-enile tic drues.

(the uunbers refer to the dally dose durlng the flrst trlmenon of pregnancy)ffiì
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x) CHD = congeultal beart dlsease
xx) ItflF - p,ale/te¡oale
xxx) dtpropylacet¡ml.de, uot lncluded in
ruoor) lmlpranlne also prescrlbed during

statistlcal anaLysis
tbe first trLmenon of pregnancy

PHB DPH PMD DPA cBz ESX BDZ u/Tw

cgD *

CHD
anomalles of the
great vesselg

CHD
(septun defect)

CHD
(tetralogy of Faltot)

Meseuterlu¡D comnune

ï"ïnlar 
hemo"":r"

6. Dysrnorphy
Mental retardatl.on

7. Dysmorphy
Mental retardatLo¡

.8. Dysnorphy

ï.l"etardatioo _

9. Cleft llp

1O. Cleft lip

11. Dupltcation of the
rtgbt ureter

12. Club feet

13. Ptosls

1,4. Agenesls of theffi
lacrlnal ducts

15. Dowærsyndrone

1

2

5.
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labls lV: ]ne*éeÉee a¡d rglrttve rtsk of co ftâf añõnãlfles lnI:lve-born lnfants accordine to ¡laterlal antl-eplleptlc
... a
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x) compared

xx) compared

wlth the

with the

total. exposed

total exposed

PIIB-exposed

DPH-exposed

lnlauts

lnfants

group excluding all

group excluding all

Exposure to
(aloue or wlth
other drugs : )

NN
exposed C.A.

% relatlve rlsk

aay antl-eptleptlc
drug

PHB

DPH

PTTD

DPA

cBz

SUL

ESX

BDZ

ACA

65

51

23

65

74

2

39

10

3

L2 (p(o.01)x

.9 (p(O.OS)nx

3

I

I

1

1

18, 5

L7,7

13ro

13 ,9

1O, g

2r6

1O, O

1.9

1.8

1.3

1.4

1.1

0.3

1rO
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Table V.

Table VI.

Incidence of congenltal anomalles (C.4.) ln Ilve-born lufants
accordlng to conbined or separate exposure tg PHB and DPH.

t{.s.

Incldence of congeultal anomalles (C.4.) ln live-born lnfants
lcçordlng to co¡rblned or separate exposure to PHB and DPA.

Ex¡rosure to
(a1one or rrlth
other drugs : )

NN%
exposed C.A. C.A.

PHB DPA

PIfB
(wlthout DPA)

DPA
(without PIIB)

19 42

46 I

46

2L r?t
o.001

x) slgnlflcantly dlfferent from expected, in favour of an assocLattou
betveeu exposure to PIIB + DPA and congenital anomall.es.

Exposure to
(alone or wlth
other drugs ! )

NN%
exposed C.A. C.A.

PHB DPH

PHB
(vlthout DPH)

DPH
(vLthout PHB)

28 725

37 L4

23 2



-8-
Table VIJ. Incldence of co ltal anomaltes (C.4.) ln llve-born lnfants

"..o"dtog to .orþtou¿ o" ""p""i" .*po"uiã iô pttg 
"jrd CBã L_,

l- -.

x?=
2
p<

9.50

o.01

x) slgnlficantty dlfferent
between exposure to PHB

froro ex¡rected, in favour cf an assoclatlou
+ CBZ and congenital ãnorrrâlLes,

Exposure to
(alone or wlth
other drugs : )

NN%
exposed C.A. C.A.

PIIB cBz

PHB
(wtthout CBZ)

æz
(vlthout PEB)

28 T' 25

t437 5

46
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Infants prenatally exposed to PHB or DPH showed more congenl.tal aDoEaIteg

thaq lnfants exposed to other antl-eplleptlc drugs, These results seem to be

1¡ contrast wlth, for Ínstance, those reported by shaplro et. ar. ( 3 ).
In an even larger populatlou of tnfauts born to eplleptlc mothers, he dld not

find any assoclatlon òf PHg or DPH wtth congenital anonalLes. Ëowever, as

Visser et.el- already has polnted out, tt ls Decessa¡y to kuow tbe proportion

ol lnfants not exposed to any o.f these drugs, in parti.cul.ar when conparlng

drugs wlth posslbly the sane teratogenlc mechanl.sm. ( 5 ). Besldes, ln our

study probably more lnfants have been exposed to PHB conblned rrlth otber .

- rocently latroduced - drugs.

, fn lufents exposed to CBZ or DPA ¡re dld not observe slgniflcantly

nore congenltal anomalies, end therefore lt would be tbrnptlng to suppose

that these drugs -ln partlcuÌar CBz- are relattvely safe, correspondLng

vlth earller reports. ( + ). However when DpA or CBZ were comblned vith pHB,

touch hlgher rates of congenital.anomalles were found, than expected trom

the analysls of the lndlvldual drugs.

These lssues raise the questlon whether not only tb.elndivldual drugs,

but also specifl'c drug comblnatlons can be responsl.ble for the higher rate

ol cougeuLtal anonalles ln the offsprlng of eplleptl.c mothers. It has to

be consldered that seenlngly safe drugs stltl can have teratogenlc propertles

when glveu ln speclflc cornbinatlons.

Becauge of a considerable overlap Ln exposure to the indlvldual e¡t1-

eplleptlc drugs, it ls lnposslble to determlne lrom our flndtngs åch

comblnatlon of drugs 1s prlmarily related to teratogenesLs. For exanple,

out of 8 lnfants vitb congenital anomalles after exposure to pIlB + CBZ,

7 had also been exposed to DPA ! lforeover, prescrl-bJ.ng speclflc conbLuatl.ons

of drugs can be related to other teratogenl.c factors. Therefore, a multlfac-

torial aaalysls of posslble causes of congenltal anonalles has to be done.

' Anyhor, the lssues obtained fro¡n thls ra.ther snall populatlon of expoeed
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tntents, lndfcate the necesslty to fnvestlgate

not ouly ol any antl-eplleptlc drug, but also

experl.nental aa sell es ln cllnlcal studies.

the teratogeô1c

of conbinatlons

actlvlty

of then, ln
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l.leanshller the assoclatlon of prenatal exposure to autl.-eptleptlc drugr

wltb congenltar anomalles remalns Just au assoclation, aad ouly haa

a signal-functlon.
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