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Fig. 1 Possible risk factors for the teratogenicity analyzed in the study
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Table | Drug score (One unit for each drug)
Drug | mg/day Drug i mg/day
® Phenytoin 50 @ Sulthiame {\ 50
@ Phenobarbitone 50 Acetazolamide \ 125
® Primidone 100 @ Ethylphenacemide j 200
@ Carbamazepine 100 Trimethadione 500
(® Sodium Valproate 100 @ Diazepam 5
® Ethosuximide 250 @ Nitrazepam 5

Table 2 Relationship of malformations in 117 pregnancies to the use

of antiepileptic drugs

Type of malformation Medicated | Nonmedicated | Other‘ ]
group(102) group (15) abnormalities
Cleft lip 1 —
Cleft lip and palate 1 — i
Patent ductus arteriosus 1 — : Undesgended
testis
Hydrotestis

Down’s syndrome 1 —
Congenital dislocation of hip 1 - Tortollis
Strabismus 1 -
Inguinal hernia 2 —
Torticollis 2 —
Thick frenulum 1 —
Partial defect of auricle 1 —
Flexion of the thumb, 2

overlapping of fingers
Pilonidal sinus 2 —
Undescended testis 1 ! —
Facial abnormalities 1 } —

Total 16 2

Figures in the table indicate the number of cases involved.

I RRETHERBEOERBCL VTR LEYR
B2l Tovinvarzy vy RE 2 BRE, TRE
BEU 74y v v —HEREEEHOTHRI LI,
OIS bICIRFEHE 0 DI 3RO THE
(ethosuximide, sulthiame, trimethadione) #p&< 9
O TRIZDONT, £ho O 5 — v 2/ L
BE O 2 dich 5730 n A ERIHMT ST o 7

# #

(1) HERKREFER DS. O5H

BEINTHDO AR IE Table 2 iR L7z, xt
KEF18H) (15.4%) wwaEsB DOz, HIRE 1
M TEERA LT B80S oid: R (IRIEEE
1026 Tik164 (15.7%) i, FEMFEHF Q546D T
224 (13.3%) wHELBD SN, WDWEKRA
FEGRERc oA BB L, FREH 02 HAEFED
BETHo7. MEBHTHRTCEEFRS #3135
(D.S.=3.8+2.0) THo7, COMCHFEKEFT
BREFIEL, RBEBCED S TR TNTEHIGF
HABRCBLTEBY, ZOH® DS. 12.0+£6.93 84|
BEROZNEOEE (P<0.01) CEMTH 7.
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Table 4 Analysis of the 14 items by double exponential discrimination

case [ (normal group : 0, malformed group : 1)

case I (normal group : 0, malformed group * 1)

estimation of parameter

temla B sD(g) Sopfesncerate | emm g SD ()  Significence rate
® —o0.158 0.181 0.382 ® 0.051 0.098 0.605
@ 0.144 0.178 0.421 @ —0.037 0.097 0.704
[©)] —0.246 0.506 0.628 @ 0.248 0.262 0.344
@ —0.857 1.109 0.440 [ @ 0.139 0.558 0.803
® ~0.730 1.067 0.494 ® —0.082 0.552 0.882
® —17.993 17.455 0.647 - ® 2.070 2.290 0.366
@ 1.34] 1.169 0.251 @ =0.531 0.508 0.29%
® 1.047 1.283 0.414 ® —0.523 0.592 0.3717
® 2.293 1.236 0.064 (+) ® -1.076 0.574 0.06! (+)
@ 2.2471 1.197 0.061 (+) @ —0.94 0.578 0.096 (+)
(@) —1.348 0.675 0.046 (%) © 0.660 0.335 0.049 (%)
@ 0.407 0.587 0.487 @ —0.165 0.329 0.616
(] 0.388 0.502 0.440 €] —0.215 0.274 0.434
@ 0.065 0.039 0.093 (+) @ —0.026 0.021 0.207
constant 5.503 17.603 constant —1.577 2.590
+ p<0.10 * p<0.05
performance of classification
wearaoction | normal | malformed| total asermacton | normal | matformed |  total
normal 99 0 99 normal 99 0 99
malformed 5 3 18 malformed 17 1 18
total 114 3 1)} total 16 | n

rate of sample misclassification 12.8%

rate of sample misclassification 14.5%

distribution of a posteriori probability

normal group

32.0

0.4730
malformed group

J_D ;r miori

normal group

24.0
18.0
12.0

a posteriori
probability

2.0
18.0
24.0

0.6040
matformed group

FRGAB TORFLRERIIE.0%TH > 7.
HHRHEROFY DS, 311.427.7 T, EER
HEROD DS, 9.3+7.5X0 ETH M THo72. &
RERR)icEY DS, %45 & PGS (n=53) Ti36.7
+4.4, SGS (n=14) ©9.4+7.2, SPS (n=18) <
10.4+7.1, CPS (n=18) <13.8+10.2, A% (i
DRIEELNFIEHR, n=14) TH4.1£9.7THY,
Z ORMERIEI DS, HFh o7z ERERER0.006).
SFEHT, EIRE 1 HIICRESIH I TOIEh o

Di3 524 (PGS : 5341117 1, SGS: 14 #ith 6 4,
SPS : 18%dh114, CPS : 18fch12f, RAR : 1441
16 §) TZDFEH DS, 38.5+6.1, WHINTH
72 D365 B, FHg D.S. 1311.0+£8.9CHV%HE T
BB X OETEMETH > 7 (P=0.086).

(2) HERRREEERMOMEE

WA RRE B, E¥) SKRERHE OMELH
NBrHic, FHRHER (LI, FHEIED &
ERRHER (U, EFRBERIL) KOLTEEE
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Fig. 2 95% confidence ellipse of principal component score

HHO# 7 =) —HEEKY, HEOREEiTo
(Table 3). » 7 =) —icHRIFAFE B Rodb 2 HH
(4R - HEETEE, RN, RIEHE, DS) il
Wilcoxon ODJEMINHRE, T IEFBENIEL 2ES
739 —IHH (TAHADKRH, HECHE, HAR
O, BRI THEOBEDHE) g Fisher OBEHERH
=, 3ELEor oY —HE BEEER O
#, BREM R PRECLDFR B ZERL
7R, WThOHBIKAFELMEIAD S NED
>7z.

Q) FERBCHEBEREIITIFHEFLENER

DRF

FBOUERZE 0 HY, FRRRTLL TR —
WHEBLT, shze s ER KAvk2ER
KU ORR (5 —2 1) & Table 4 Rl
2, HRIcEET 3 ERER FEMFE. 10K
SPS, CPS, oA EEL LU DS. ThHYy, EAESL
B#I312.8%Tdh > 7. FHERAREROME —sHE
BTRKO2BHERANITET >R (r—2

I, ¥—2 1t ZZAFKO ERPHEIKESL, £
DK OERBAHERIIL.5%TH oo (2 ERHHA
ShriciRc s 2 EOEEKE TN, BRI TE
WZ EIEE L), Table 4 DHBHE OHAHT
BHRHOWHYIFUH RSB IN A OHBIFL
ZEWT 5.

@) MTEHB/2—VORBETT

IREESFEE D 4 1500 38 D B T3 “(ethosuximide,
sulthiame, trimethadione) A< 9B DI THi
DNT, 205 OPF 8 — v EFBREOMEEE A
7%, TTATFT YA AERSITET o/ B
FEELH»SHE 3 FRDETOREFERIE2.9%2TH
Sz, WIERS (FE5HE20.8%) KhhsESE
VPA D TE<, B2 ERS F5%KIT.6%) TR
ethylphenacemide, nitrazepam, %3 FiK53 (FH5HE
14.5%) Tii diazepam OESBETHP >/ 2FF
B 176D o prm-cx - &0, IO 3ERIE
HTHROMAESEEL, EHORVEHNZ ORE
ARELTVZHDOELERI M. T0bDL, FaHt
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Table 5 Relationship of seizure type to the use of AED

SPS | CPS

Casemo. M | CBZ | VPA | others Caseno| M | CBZ = VPA | others

13 o o i1 | o o

14 o o o 12| o

20 15 o

47 o o 16

53 o 25

56 44 o o

57 o 45 |

66 60 o

79 o o 63 o

86 o O 64 @] O

100 o o | 103 o o

112 o o 19 o

126 o 15 . o o

128 | o o 127 o o

5 | o 69 o o | o

80 o o 89 o o .o

107 o i o o 118 0 o o o

113 o | o o o i 129 o o | o

SPS : simple partial seizure
CPS : complex partial seizure

Others : AED except for CBZ and VPA

M : malformation or anomaly

Circles in the table indicate the case being administered AED during the first

trimester of pregnancy.

FA3¥H» 5 AT, nitrazepam & ethylphenaclmide (3
4.0X24.3, diazepam $33.8, VPA #33.3C& - 7z ({th
DK TR2.7T~3.10FH TH >72). D%, F2
ERS, F3ERS, FB1ERDDIEICHABEELIR
LU, 1 ERSD VPA 555 & 5 EIEOEK D
FHERNCTEL TO 3. SRS OHAR-ICET
LR S ERBOEEHS (ERD) E20%%1E
WM % Fig. 2 ird. CONOEB LY, £2 1
RO TIERE L GHOMENHY R THNE T &
Bhhrsb.

Zh5 D3 FRMCHIBORKERE DS, »org
AU ER A MAZ 7 1TER T 2 EIEHHIBIHT OS5
THHINCEHE L RN CERER. 1K) &
SPS, CPS, R{EOHHE, F2 FRHTHY, TOBD
EXAESBEXIr—21TR12.8%, r—20TRE
13.7% Cdh -7z BEPHA 2 —vx2Ndsc &ic
X0, y -2 N TREXRSBFEEF(4EETD)12.8

% 513.7% ERaiNd 348, FIBER (HEE) HMEL L
AEINFEE 3 (B »510 (F) w7z
(5) MTEHAWREFTHERR

2 EIERCHBIAONT THRU Lo BER OIS Rk
SPS, CPS @zhzhl8fidh 4 FlicFESBDONT
VBH, ThsOREMICKL, BRI CBZ, VPA
DA s LS. Table 5 ic#IREICEF5 CBZ
L<iZ VPA ofERNERL . SPS BTOMRE
B4Hch104 (71.4%) iz, CPS B TRIRMERLISHH
1141 (73.3%) ic CBZ $ L < i3 VPA 2 531T
iz, PGS ci3534dh144 (26.4%), SGS Ti3144
34l (21.4%), BAMTRU4PN104 (71.4%)
i CBZ $ LK ik VPA 53T,

VPA, CBZ ftfAfi% Table 6 icgsL7z. CBZ &L
it VPA 20 LIERITOHFERERIE N EN
26.7%, 44.4%TH O, WKEHH LIcBEO £ 11350
%THole. BFT)VHINERDI AN TRT LK
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Table 6 Incidence of congental anomalies in live-born infants
exposed to CBZ, VPA and combinatons of these drugs

No. No. Rate
Drugs combinations exposed malformed
infants infants (%)
CBZ+other drugs 30 8 26.7
VPA +other drugs 9 4 44.4
CBZ+VPA 2 1 50
CBZ+VPA+PHT+DZP 1 1
CBZ+VPA+PHT +AZM 1 1
CBZ+VPA+PHT +PRM 1 0
CBZ+VPA+PHT +ESM 2 1
CBZ+VPA+PHT+PRM + AZM 1 0
""" 6 | 3 |50

DZP, diazepam ; AZM, acetazolamide ; ESM, ethosuximide

nitrazepam, diazepam, ethylphenacemide ¥y5.#|thzf
FKRHERIIZT~T CBZ, VPA %3 i3 OfxId
AflicgEhToie. bas, thb 3FDOHFER
REiZzh<h nitrazepam 33.3% (3 Hh1Hl),
ethylphenacemide 28.6% (7 |2 {|), diazepam
8.3% (12Hth 1) THo7e.
(6) 2 EHBHHRIHOERDOZ YDA

Btk IC AP P TEA U fc 2 BIRBCHIBI ST HE O HAE
EAERHC I 2 7o, FERRRE <+ B HIcE S
HBIEITHE OF — 2 1o L TR L. FERPRrE~
FEBICET S HFIITY OBRT~Ft52 -4 2
55 0.067=0 (A=0 DHAIF 2 EIRBH YA HYF
%) LHESH, 2 BIRPHHOBYHLHELD SN
7.

E =

iR, TRORA L FERARSH LS L
WHEBBEZ-RITHEELHCEILSNS. DY
Bz T prospective i[CHE SNIHATORERER
1310~15%989 L ERTH Y, & iC trimethadione
OIS »TH BV, VPA DT neural
tube defect & OBEAAS N TH O HIRPIHADIRE
BEFFLAKNWEINTVE®., LrLEHNS, B
STRREFEDHCHETERORARIRIRTHY, LD
FeIsRyRR L, BAER BT IREERAS SV
BEROFEREETH .

BHAER S RHER DS 725 2 FIEECHBI T ORS
BTRBARAE (SPS, CPS), IERE 1 #lickid 2R
fEOFEB LU DS, BHlicFESTHERHEBEEL
T#Z 5Nt Table 3 wRL AT &L, DS, Hsihn
FTHRLAPOHERREE LG 2BAHBSEL N, T
TEOBBERIFTHRBCHETZDLELLN
Z. ¥y RIE (SPS, CPS) o DS. 3 PGS o+
hEXOFRIEL, XD DS. 3HEARSH
LFOBBEETH /. ZOHRAFERRE i EHHH
OEE/ B E YA RBRT 5. Miyakoshi 5 DEM S
VPA DA OBHBSHIC FHB A STV,
EXIGAE FRRE OBREERR T2HE I Hill
5?2, Rating 512, Nakane 5, Db DHA LN, &
T Lindhout &% CBZ+PB+VPA+PHT 0%
KA OZFEEZBRLTOAY. HEAIEEA VK
FiEObhbhOBR TS, RAKCEHIBA, L<ic
CBZ+VPA 0EAMERINIY.

4, MR/ v - ickBH 7T vERSD
S ORER, VPA, ethylphenacemide, nitrazepam,
diazepam DZHEHHHE I, Fig 2 ko BHIPEH
WHEERRBEE TR LB phbhi. Lo,
VPA LIS O 3 M ERicET 5 E R IRHER T4 X
T VPA LI CBZ A flica&EhTHY,
Table 6 jc7x L7 & { CBZ+VPA gtH#lickd 3
HEREPBHD TEETH /2L, IHK2EEK
HIB T THIE SN B RfEIC CBZ, VPA D2 K|
DEFRICREINTORFREEIMEL NSO
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Table 7 Possible interrelations among risk factors derived

from various analyses including double exponential

discrimination

high D.S. «———— Polypharmacy

I

partial seizure
SPS
CPS

Epileptic seizure .~~~
(1st trimester)

N
N

Ay
\

—> CBZ4+ VPA+a -:—> malformation

NTROBFUNOBEEIBH THN O EEI LN
3.

HERE 1 HicA S TADARIEICE, BIFRE
BEpofe. Lhd, BARERTL VPA, CBZ &
BryBEL TR DF0BHME, b
CBZ+VPA, iRH 1 BIORIERESITEANEHEUD
botitEIhs. ZhooBE T Table 70k
SicEIShS. Lhl, ZZTHELE2DIITA
DARENREARE L THBEINBTH 5.

C OERBED DS. 135, CBZ, VPA i 5% 4
BAREFRLIZFARTE > e bbb o THER
BERRIT7.1% WUFD1H) ThHhote. Bl S3HE
1R 1 BORIER KR, 8% & ¥B5 FIEFE D61 ~67
% L 0ENETHS. Nakane 5 OEETHRIERR
BHOREHTROIBRICTESHEL TE LY, B
BTREROMICET 2 RO b D b
59 2 M 3T EHE LD, AR TEE B E
#ASR& vtz CBZ, VPA D> W T i3, Nau 5 0%
S BERT, VPA oRBEHO—DOTH 5 4-en
DEFEEZBEL TV B, bRbhORBETHIHE
RHEEFOMYD 4-en BEIERREERIROZH
LOETHCERICHOY, —&, Nau &5 0HE%
F¥HEHT 550D, VPA ORBEHE L TE 2-en, 3-
en OHVBHBFICERMGICERE L TEH®, PHT
TEZILATVBRLES KW oD REEHTH S
arene k&% (= 8+ Fik) o594 CBZ i
A LA KEETERE.

IhoDEESEEDRE, FERREIATRICK
2MPERBEOERT, S+ Lve VBEORS, il
TERHEYE OBEBIC OV TRITTH 305, &5
DFMC OV TIRERPFTHNSC LicLrzi.

AT IEM AR LR E RN A S B L UXEE
FEH RS (59570451) itk 7.

D

2)

3

4)

3)

6)

7

8)

X 3
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ABSTRACT

Mechanism of teratogenicity of antiepileptic drugs. 1st report : Analysis of
possible risk factors.

S. Kaneko*, T. Kondo*, S. Shimada*, K. Otani*, T. Hirano*, Y. Fukushima*, T. Sato*, Y. Nomura**,
S. Shinagawa**, T. Teranishi*** and M. Goto***

*Department of Neuropsychiatry, Hirosaki University. **Department of Obstetrics and Gynecology,
Hirosaki University. ***Shionogi Kaiseki Center.

Antiepileptic treatment during pregnancy is associated with a two- to three fold increase in congenital
anomalies. The purpose of this first report is to present findings as to the frequency of malformations
in infants born to epileptic mothers, and to describe the results obtained from various analyses of
possible risk factors which may have relevance to the increased incidence of malformations.

Malformations were present in 18 out of 117 children with epileptic mothers. The overall percentage
of congenital malformations in the offspring of epileptic women taking antiepileptic medication in the
first trimester of pregnancy (medicated group) was 15.7%, and 13.3% in the offspring of mothers not
on medication (nonmedicated group).

A higher rate of malformations was found after prenatal exposure to some combinations of antiepileptic
drugs than to the separate drugs. The incidence of major malformation in the medicated group was
3.9%, and that in the non-medicated group was null.

Analysis of 14 risk factors (age of 1st pregnancy, age at delivery, gravida, outcome of previous pregnancy
(abortion, delivery) ethiology of epilepsy, primary generalized seizure, secondarily generalized seizure,
simple partial seizure, complex partial seizure, occurrence of seizure during the Ist trimester, seizure
frequency, sex of neonate and the drug score) according to the double exponential discrimination,
and that of drug combination patterns by the categorical principal component analysis related simple
partial seizure, complex partial seizure, occurrence of seizure during the first trimester and drug
combinations, in particular, of carbamazepine and valproic acid.

(Ann. Rep. Pharmacopsychiat. Res. Found. 1985, 16 : 325~334)





