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Epilepsy and Pregnancy
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Table 1. Guidelines : counseling women who plan pregnancy (De-
Igado-Escueta, Janz, 1992)
1. Risk of major malformation, minor anomalies, and dysmorphic
features (2 - 3 fold increase).

2. Some of risk is caused by genetic predisposition for birth de-
fects,

3. Prenatal diagnsosis is discussed (amniocentesis, untrasoundgra-
phy exam at 18 - 22 weeks)

4. Tonic-clonic seizure might be harmful to the fetus, injure the
mother, and lead to miscarriage.

5. The diet prior to cenception should contain adequate amounts
of folate.

6. If seizure is free for at least 2 years, withdrawal of AED should
be considered.

7. If AED treatment is necessary, a switch to monotherapy sholud
be made if possible.

8. The lowest AED dose and plasma level that protects against
tonic-clonic, myoclonic, absence, or complex partial seizures
sholud be made if possible. Closed-circuit television EEG mon-
itoring sholud be used if necessary.

Table 2. increased risks of pregnancy and epilepsy

Effects on epilepsy
Increased seizure frequency
Declining AED levels
Alteration of AED pharmacokinetics
Complications of pregnancy
Vaginal bleeding
Anemia
Hyperremesis gravidarum
Toxemia
{nduced labor
Premature rupture of membrane
Cesarean section
Seizures
Complication in the offspring
Maldevelopment
microcephaly
anomalies
malformation
Deaths
stillbirths
neonatal death
perinatal death
Hemorrhagic disease
Others -
low birth weight
prematurity
feeding difficulties
drug withdrawal
. hypoxia

Table 3. Effect of pregnancy on seizure frequency (%)
No

olZA AFAnitt b ZE VER olfe Hd vlF]
€ o 7HA 4ol €33 HrHEA 2437] dELE
AzvEct, a2y QA2 K SReME F7h 5 SN
£ ZA4E Uit £ & Yot o137 dale] 1A iz
o HXE JAAEE o8 72 H& 2 ¥ + sledl,
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Study Year Cases Increase Decrease
change
Baptisti 1938 34 8 (24) 21 (62) 5 (15)
Sabin and 1956 55 18 33) 29 (52) 8 (15)
Ziatkis 1966 43 32 (75) 7 (16) 4(9
Knight and 1975 84 38 (45) 42 (50 4 (5
Rhind
Schmidt et al 1983 136 50 37) 68 (50) 18 (13)
2,165 520 (24) 493 (23) 1,152 (53)
Otani 1985 110 25 (23) 55 (50) 8(7)
Total 2,627 691 (26) 715 (27) 1,199 (47)
A Z2ee] ¥ B3] S fEAE AR Holg o
2

2EZA (estrogen)?] 7} (A2E2AL F2HE fs}
Z2AAHELS WS AP} 0] X A F
3 FRe] 71 L BeFo QAT LA A A
A

3]

e

F ot o] F 7P} B2 olfe suFFoly gHEA7)
ejolel Al U JE-E 0] Folgks Wi AR oS
deolg ZolAY Fdsly] i A4Ent o|HE /&
= {compliance)8] ¥&o 2 SchmidtT"L 68%°lA, Ot~
ani®E 50%°1x #2¢ & otz Eassch =8 44
Z Y78 BF T AT & 4L vE e
Bt} ol3jg oo gy AAdM e BAAA T+ 2
&% €7 aldrte] 4§ (plasma protein binding) 7
A4 AN Br)e] GRAle] A 9 GEUAke] FIHYE
E & dAq 4E Ak FU1E A F R Hae
Table 49 VePd 2 phenytoinolY valproic acid®
739 45~50%. carbamazepine®lt} phenobarbital®l
A= 20~25% 343 primidoned] A% 55% %
A& Yehln} 53] djAMIEQ] phenobarbitale 70%
= gt B9 free fractionol 9~7% Z7Mgtin ¢
A .

vl ds g dae /3, @3} 717E, oA Y4l
A1) w2 Rl aelrt gltkm 4EiA itk mEtA o
A A ANY AEez I AYPPA Al FE I g
G AVRRET 9l S A de] Uig 2hEg FoE a3
ok 3 MM RlEms} A% Al FHA gl
T AT Aoz d2g 4 ot

739 Lol Ql4le] mixE Gl daiM e FAAG wR
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Table 4. Pharmacokinetic data

% decrease in total level Free fraction (%)

AED in the third trimester  Normal Mater Neonatal
CBZ 20 22 25 35
VPA 50 9 15 19
PB 25 51 58 66
PHT 45 9 11 13
PRM 55 - - -
Derived Pb 70 75 80 ?

B E5A Adas 2 2 AYES U A A
o2 97 3ot ® 53] 214 $49) 2§ Teramost Hi-
ilesmaa (1982)2] 298] H1o] o5t AR & 9alolA] ©
ol 1480l A APl tha sttt Teramos™e] B
3o olEhE Ak A ARG elofe] Aulge] A
A dgg vAdn Easyct g A U5 72
+E v AFH A8 g AU A B we
A8 E 930} T o g Qg o4t 53] A4 o
o] A& AL AF28%E (myometrium)el &4& 4o A
olg}7) &4t (arachidonic acid)-& ¥¥|AA &g £5&
doz & low ool HEE oA o] dojuA
u. gjutele] (placenta abruptio)7t ¥old & Urt. et
alE AR 279 20~50%°14 Lold 4= thn B3
St @ ofx] R whato] gloloj|A] o] FE-E v|A A
o dair e AR YA Lot

2) g ONE 3

dAlel dig] 2Hol v ¢ gle YFo2E oA 2
o} A2¥ ¥ g ® oAU (hyperremesis gravidar-
um),® HAE (preeclampsia)® 2 24t (premature
labor)? 59| 3718 & & ed gutdog 1.5~3u 3
T Z7Rtta Easdct o3 A7 WRE 3nxe
2 o] Rojzlon el ARt g By Fn|s}
Al Z71HAY zlo] Qe Ao 2 Budy|x g} o

£ W o= R=ET (induced labor), 717
2 ofutsld (mechanical rupture of membranes), 24
(forceps)°lv} F7] (vaccum assistance)e] AHg 2 A
A8 A 4% (cesarean section)o] EutE oz grixw Az}
g @ mgse] 38 B 2A o] gle R Bu
R Pele

3) Hotll OjAE 3%

m-2 g
A FAUAE BE3e A Aol oA 90% ]
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Folld BRAEQ olelE Rt g8iA g 23y
6~8% H =M & glo} Al719) phenytoin. carbamaze-
pine. valproic acid, phenobarbitalel =%&5o] )& 2%
ZAAY (minor) £ & 71% (major malformation)$ ¢
o # Aoz LA Ut ol Wiee Tl gle At
BollA dAshs A9 2~34] Eria gt 7139 FRel
el E e M e o FHoAA| T Mg 2
82 k4] % v|%e 718 (minor malformation)®t &
2 7% EAZ F£ed T UHA AXE AR she
A A&E Jehlle 73 (AAT Z2<E (neural tube
defects), A4 43 (congenital heart disease), 7
=4 (cleft lip), 70 (cleft palate). ¥¥4Q & HH (in-
testinal atresia), 4% T+ 8% 718 (deformities of
kidney or ureter))22 g 4 U nHF AU
phenobarbital. phenytoin, primidone©] taixe AA
A AR 8, AL, FedE #A 2 2FEAG AF
A¢ 53 9¥o] e Aoy 22X Yot 71E o)
(dysmorphic syndrome), &% (hypertelorism) B &
7824 (nail hypoplasia)el & 4 i} &3 o
o] Eojzlo]x] ¥t} Carbamazapineelt} valproate]
A% 7ol ¥4 % (spina bifida aperta) ¥ 8%381E
(hypospadias)® #do] Qe oz g&dA vt 774
golu} P& AS duijie] 0.15~0.3% 20k 2~54)
Az 2 Aog Bn¥Un £3] phenytoin®} pheno-
barbitalzt #&4 grin Bngdch® AdAdAaEe]
3% 37309 0.3~0.9%°) vlg] 20} F= Eo™, phen-
ytoinelt} phenobarbital®] 7% 4~58 A= F7lske A
o2 BaEAch© A Fol o 734 valproatew 1~
2%, carbmazepine 0.5~1.0%. 71€} ©+& <Al 0.3~
0.4%3 =2 dgF}.

718 8ol g a2 Janz® Fuchs (1964)= 26239
o7 F 2.2%0A 7180l AR o]F L Uyt IR
FosH T2 He olArt. Speidel®t Meadow™= 186
B AtRe] 4273] YAl BAR A gAUA ] =2E €
ol 28} Fx V¥ Eo] Ehor, FAUA N FHAA 7]
Y 278 gt 22y 9& BaEL A =
9 "olel 3% 1.3~11.5%7A £ 713 &< Bas)
T} 299 7P ge kS FAPAZ g VLA A
g854A ¥ 7Hd ARl ARH Eon ¥ s¥elE:
24k 2tne] AR EF FE Tt FAoHE E4E
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APRBT Eoton ¢ B39 (polytherapy) & & Akws}
@48 (monotherapy) g & ARRT} 7180} Z4tgo]
EATE ol2i3 718e YAAA ol wet ik ols}
A Davinsky*ll 2]8Pd primidone°] 7} £2o9, 2 ¢
2 2% valproic acide]®} phenytoin ¥ phenobarbit-
al& thd ¥ o carbamazapineol 71 @& Aoz B
AT Dravet®ol et H84 AAAEL phye-
notoin¥} #o] Bokx, o]#&3 (spina bifida)E val-
proic acid®} #lo] Boin Byttt et oy g4
A Aol kA E s glon] gAEA e EJA
A 71%8-& gltt. @A valproate 1%ol4 o] 2H 3 (sp-
ina bifida)& W™ o] AL A 4e] 208 Hx=gl Ao
BaEom  carbamazepine® B389 (polythera-
py) 22 AHEE 79 o]EA % (spina bifida)7} 0.5~1.0
%E F7'cka B @

Aol &2 7189 BAE OmtzigtE®e) B 9
P A7 2EE 2L 4o 5% 222 1640 mg ©
er A2 950 mgo2 #2lg Aol8 Byvin sy
o} = Nau®e] SEHERY A4 2EL 83y
The $o4¢ grlcte) 404 Fxst o] Ytkn Hast
Aot d7ledE ol w9 A7} gley €48 gae
Zol5 o] el Wrol T Rol £L Aoz YyAdAng
& E9 valproated] 7% wt=A] ARgsjol & AL 51
o Holx 33| o] o] T Aol $A

E&84Y (polytherapy)sl A% wt=A] 7|89 $ibe =
7714 & eEth valproatedt phenobarbitalg Zo] A}
|8E A5 718 REE AN e FELS A3 AANA
232 AActx &t ® 22y phenobarbital, phenyt-
oin, primidone ¥+ carbamazepine. phenobarbital,
valproate®] W2y & WI=A] gdjjoksln] o}7 714 Fo)
S7kete ol froll daix e B4R gttt FA9 A4 3
340A 10~15%F = AUEES] & + et &
A3l oJad olzlo] NYe] Hxe} & vl sl Ao
B = A 53] oxycarbazepine®} %% carbamaza-
pine® ot & A HUEESo] B o] B¢

FEFT P Ao HAE Aol A
C RAE 299 tEiNE old gAsAlE ot e
Aol A £ 718 &0l Ehex] AT BAololA o]
Hart 3D E 15% = 280 =5 83
HAUAE B2 Hol ojx & AP IS Aoz
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Helrh

90 Ecist SUeME AR D e 2L §4A
A 2¥ vigabatrin (Sabril®, Marrion Morrell Dow, &
= o] ol& %), zonizamide (Exergran®, Dainip-
pon Pharm. &°}x 2}, lamotrigine (Lamictal®, Glax-
oWellcome. #= £4), topiramate (Topamax®, Jans-
sen-Cilag. g-5<Hl). gabapentin (neurontin®. Parke-
Davis. Ag)e] Stk BF A4 kel tigk Hrt 8
(add-on therapy)e] E3& vehln o} %ol AMeEn
AT 22|y o} AbgollA el elalztel B dlsias
obz] grddl welAA gsitt a3y SEAE AT viga-
batrin, zonizamide, topiramate®] ZA-% 713 & A
2§ Udhesz Folg 23t} LamotrigineS 853]9]
P& B2 23 e 71 44 B39} 2lo| & Bolx]
STk BamEtdon ¥ ol& A gabapentin® 24
ol el 7138& faskAl edgton o} AlgelMx 718
ol EusA] efgtovt gt ety Aol daiMe LEHA
i g

(2) #7ABEA o 2 7iel 718

Ztzkel Y7dA 0] 5442 Peje Qlolx g 718
o] Z4zte] ekxjof vitt HuElth A4 gAAA S} Y
2 Ao dEid e thk vjEE Ho) gle
Aol whel b o3} Zo}

@ Trimethadione

Azt (absence seizure) & X &317] Y 1940:dthol
HEE o2 1970 SYolA 4alel gl Ea7} e
AoE HAg olF 1946\ 7 19689371A] & AN
278799 x4} G £AF A7 o] F 1490] YAl F tr-
imethadione B-8381% 31 ©] F 21 o] F Ao 1 19
S B 2 Bk, 89wl 38L& Adfate] Lo}
o] & 3%to] Ao} dgitin Basith FeldmanS™el
trimethadione€ 583 5329] J4lg B3 A3} 87%
oAl ejo} wjRE] E)71 SAStAU M 7)1 Fo] LA
on YEY o}7] AA A AFAHE UYehitin 21
SIATh Zachais®e AA A 54& 7&sided 24%,
V-2ejo] &4, Wtz 9 (epicanthal folds), E7% 3
A4¥ (irregular teeth). 4812 (inguinal hernias), &
%32 (hypospadias), 95°l€F (simian crease)Eo
Aok Bu3l9th Germans?e Table 59 #o] B3
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@ Hydantoin
Loughnan$®o] uju|E#jo]E (barbiturate)9 #7
hydantoing B-&& AR gol\d ol7]el4 T A&
(distal phalanges)® B4%4d (hypoplasia) % £7%
1.8} (irregular ossification)® zte 788 Eu¥ olF
Hanson® Smitholl o8l 423 $AEe chEdB7]el
’} (multiple systemic abnormalities), Z+g W 3773l
(intrauterine growth retardation), A%&A A (mental
deficiency)7} Ytta 23 &1tk 3% Hansons'"e E
el elahE 11%01A ol4de] WA on 30%AE °1%
o] elAlgicha B yatg ot o1& Hlxit o) ol thih ApA
& due ualA X ¢tk o|38% (dysmorphism)t ot
g7 3%AA (mental deficiency)ol g B3 HA] €
29 1.4%9 2 ol & Holz: A Yria ¢
t}. Hanson# Smith™e] 210 o8} Table 59 2t
® Valproate
ol¥ 2ol = DiLibertis*2 7alel 54 & ENE 53
Aol 257 ow Ausigth ol wixd dsise obd
A= AT Jager-Roman$ & 14% F 14%0°]
o+A7|8 (facial abnormalities) & Yehion o] 3 43
%= Gl 28%E WS Apgar B4 B 7188 e
Wtin B3kt Jeavons™e] 3448 Bael ojsiw
19.8%04 WAAA 248 ez, &3] A
ol Bae gickm &kt Valproic acid @52 (mo-
notherapy)® 7% ol£#3% (spina bifida)7t 25%2 %
A gyscin sht tE 423 AEe 15%2 $A4 ¥t
o]®# % (spina bifida)d] Z¢E ez EF UAGR E
159l @ DiLiberis®e] B0l 25} Table 59 2.
@ Phenobarbital
=23 228t} hydantoin %+ fetal alcohol syn-
drome® 2-& EAL zx loin 89 ol2igt A2 phe-
nytoin, phenobarbital, alcohol 25 @475 (folate de-
ficiency) 7FH€ 4 3 olRe] A71¥4 (teratogenic
effect) & VERATk e B & gith F o) A8 ojapd 74
2 (cleft palate)®] A% tHZT2] 0.6%5 =2 3.6%°l
A 2ygdn EaEget® £ 29 AR A4 (-
ritability), 8<% (restlessness), &A% (poor sleep)
9 hukA} (hyperreflexia) 52} oFH A (opiate) L&l
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Table 5. Syndromes of minor abnormalites associated with anticon-
vulsants

Fetal Trimethadione Syndrome
Developmental delay
V-shaped eyebrows
Low-set ears
Intrauterine growth retardation
Cardiac abnormalities
Speech difficulties
Epicanthal folds
Irregular teeth
Microcephaly
Inguinal hernias
Simian creases

Fetal Hydantoin Syndrome
Craniofacial anomalies
Broad nasal bridge
Short unturned nose
Low-set ears
Prominent lips
Epicanthal folds
Hypertelerism
Wide mouth
Ptosis or strabismus
Distal digital hypoplasia
Intrauterine growth retardation
Mental deficiency

Fetal Phenobarbital Syndrome
Developmental delay
Short nose
Low nasal bridge
Hypertelerism
Epicanthal folds
Ptosis
Low-set ears
Wide mouth
Protruding lips
Prognathism
Distal digital hypoplasias

Fetal Valproate Syndrome
Craniofacial anomalies
Epicanthal fold inferiorly
Small antiverted nose
Shallow philtrum
Flat nasal bridge
Long upper lip
Downturned mouth
Thin vermilion border

Fetal Carbamazepine Syndrome
Upslanting palpebral fissures
Epicanthal folds
Short nose
Long philtrum
Hypoplastic nails
Microcephaly
Develpomental delay
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kZE oyl A% Hl&d FAE vET olgjd F
A ol AYA 2 ) uf o8 A& B3 74 2
Ae A7 A&7 % e} Seip®e} Bl ofshd
Table 59 2t}

® Carbamazepine

7VE 22l dEixe Aoz qusFel taA] EaE
Aot 281y} carbamazepine®e] FEg Aol thaiA
£ ola Egdaitl. JonesT ol 2l5HH Table 59 2}

3 A 2

Byol e}l tha T2y Table 69 Yebd A E ARt
£ 279 1.1~7.0%c0 ¥lal 1.3~13.5%2% g20] 2l
Aot Altg A 2T 1.0~2.7%° vlal 1.3~3.5%
Eoi g2 es EaHAY

(4) 189} 714

F8 71go] dshe Ao 2E AN AHA EHER
(arene oxide. epoxide. free radicals), 4 E4Xel&
A7 (epoxide hydrolase, free radical scavanging en-
zyme)9] FAA Aol FUJAYL # it 7let Yl
A F2E| A= 84 (glucocorticoid receptor)® &
7}, G4 BE (folate deficieny) $€ € 4 ith

@ Arene oxides® phenytoin 22 W3ES3E (ar-
omatic compound)dll 2|8} F/d=l&= B epoxide©]
o}, oA A E 3187} (cell macromolecule)$} A #3to]
24 (carcinogenic), EA¥o] 44 (mutagenic ef-
fect) 5 EA428 (toxic effect) S LERITE. Epoxides
%7347} microsomal monooxygenase systeme©l <13}
Atso] Bk A ZWolA epoxide hydrolaseo] 218}
dihydrodiols2 ¥FAAY, microsomeolA glutathione®}t
2% (conjugation)s|°o] F-=3} (detoxified)€ct. Hiote]

Table 6. Stillbirth and neonatal death rates in infants of epilept-

ic mothers
Still birth Neonatal death
Study Year
Cases Controls Cases Controls

Janz 1964 12.1 7.0 1.3 -
Speidel and 1972 1.3 1.2 2.7 1.0

Meadow

Fedrick 1983 2.7 1.1 - -
Nakane 1979 135 4.3 - -
Neson and 1982 5.1 1.9 35 2.7

Ellenberg

Svigos 1984 0 1.3 - -
30

o= epoxide hydrolase?t 34 4< Bt} v glo}
9o #8e k~4olA 2+E 3] (bypass)st=2E Z= 3t
ojle] F7loA ¥& FEE RAISHIEA B4 e Y
o71A Bt}.® Carbamazepinedl 28] A= & carba-
mazepine-10,11-epoxide2th= pheytoinol] 28] 3Al=
£ epoxideZt EqHysld 4380 73t Zlog deiA
Ak, Phenytoinell ©J3 F4€ oxidative metabolite
# ol v7tAR o2 A, epoxide hydrolaseE &
Askd Aol F7kskar glutathioned] i8] Aol 4
s Ao B on] »2 71EAl &3 (teratogenic ef-
fect)s} Z2F4HE (covalently bount materials)el %3 A
T BA de Ao duiA ot AR # (free ra-
dicals)2 Mol A (HAF Axy, Suld Adg
W)s} Agslol AETELE doint F4tatA] (antioxi-
dant)2 AX=& FH A phenytoin FULZ Sl&] EAY
3= TG (cleft palate) ¥l &2 Roltin B st

® Epoxide hydroxylases] €542 A= A2
(amniocyte)olA] &F331H 4] X (trimodal dis-
tribution) & YelhAD phenytoin® H-&3h= AR 149
Z 473l ¥& epoxide hydroxylse B4 EE Ueldo
o 1% B% fetal hydantoin syndromeS YeR]Itia
33th.? o] A& epoxide hydroxylase deficiency7} 718
LY EF} (teratogenicity)®] ABE F7HI7IH E8A
9] A (prenatal diagnosis) & 7Fe 8 % itk A& W
Epdct,

718} Eaye] A4 d4te] Txrl v BowA /¥
£o] EUTHAY, valproic acide eRite g m¥Ate}l Ags}
q 718 & fugcin shE 3} a3y R EAE
Zk31 9)& trimethadione®] 7% phenyl ringel\t arene
oxide metabolite® F4J8kA] &2, epoxide metabolite
o} #3d ot ATEA (lymphocyte cytotoxicity)-2 &
€ 718 (minor malformation)zhe o] glorng ofd
g o 71d 9A] ERFokn A4E 5 QAo

3. Y NEA Ry
1) 20 ZHIE

(1) g4t (folic acid)
o}z fitxt AABALTe] AHAH A@dAol thE
AAG7180 g A= ok #4381 g2, Rosen-
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berg®= g4t BEo] AABALEE odshet F89

& 3ctn AP on Medical Research Council®™y
Al 94t 4 mg/dayE FAARE R3S F AR BEE
o7& Y AReA 72%2 AWEAE YERG
¥ st AAl 4 mg/daye ARBAES A
SUHCHE Be ol o} o] §Fo2 F EAE &
o9)A e @erong thh B g4g BEdhe Ao] #e
Aoz AztEch U YAIF Fhdhe gae 948A
o o8l e ZAadEy ARE A& BH] B2 vap-
roatet} carbamazepine 2thHe phenytoin®itt phenob-
arbitalolA ©1€ Zagthe dg n8E o ik} Ha
g AL gdatn HEl Bl B4R 21E 8 F gat
< Edsjof gtin FAI|E b7 EF 218FE 04
~0.5 mg/day® EAE Eite 3= U ?

(2) g738A

& 27) 2~3/09o] g3 YAl A
2t 97 AREE A e SR Vol A e &
Atk webd Al 2719 FA#A sl wlE] FulEHA]
grow Zag A|71E AUAA g}, WA 2~3dzt Lol
dojulx] B ASE AAAE AAH R 24 B A
g A 2 do Yo gAdA ] FEL HE
3 670l A XM Fodvrhe Be] Foh° o] W ph-
enobarbital, primidone. clonazepam %2 F9l& 23}
o, ¢ 3¢ 5% nsiol dr} G 71F LA 74
o] E& YAl 7)o Bty FAE &3] H¥Ae] Ao
g§AdA ] e Asn & FBart ot BEAE A%t
3 e ASE gdsyes HAFRE FAGIES she A
o] £onj o] W} Y& ABFEE A3k 3lo] KB

Juvenile myoclonic epilepsy ¥+ valproic acidel 2 &

N

i

p

d

v

¥ 77|18 & 7A$E carbamazepine®} clonazepam® &
grewoe uHFE Rol 2ol € F U

2) YMF TE X HA

QA & glojol|Al Lojvke FFE Fo AVIEL A &
MY (first trimester) B7174Ae SAHER o] 7|1 F
Qtoll doluks AS dolelAl F8 718e do7|A drt
29 718o] dolute A7le FFUAA F8 718 %
#2%% (meningomyelocele) e v} ] LolA] 45
shysie | 429 F8 718 FEL (cleft lip)e 5577

J Korean Epilep Soc/ Volume 1 /November, 1997

M &

o (cleft maxillary palate= 105) 4742] 8 718 4
AzW A< (ventricular septal defect)2 650l dojdth
3 A ot wEk] F2 Aviel Aol & dold
gelal7] Y8l 559 1050 8F =8 A, 16~
2030 UFAAE $8l alpha-fetoprotein©] %7dolsll
A gRlain 18~20F0] &3 ZARE B3l eiote] A%
Qb gare] Robg ApAjE] Basel dch A2 257
A7l wae aAaEE 289 (high resolution USG)
2 AN 2SS AAT 2SS 4% ot d F den EF
alpha-fetoproteino] Z7telAY 2&02 A7% 2&ES
A8 WAE + e BT FPALE gt Aol F
thn a7 = ok ? GpAArY 280 HAPE B8 7
A

[*]

S NAP e TP L 1% vinteletn EasHH.®

3) AN 7 TFEN AR

=71 ol4tel YAUAE BHoaa e ARE
F7}x|g B85l 2 §c} Linhout$*e} Bilel ojsha
valporic aicd. carbamazapine, phenobarbital. phen-
ytoing 7 2889 1299 AR F THeA JFotE
2800 288 (polytherapy)S @¥2% (mono-
therapy) &2 v} 7% 718l 48L& 13.5%04 6.2
%2 TE 9.9%0M 1.6%2 & ¢ Atk Itk 7%
o] 28 9A] A3A4 444 (congenital heart defects).
oHATNY (facial clefts). R ©184Z (dysmorphia)F-H
22 A& (spinal defects), 85318 (hypospadias) T2
2 AnlstA Witk Easigch webA 2d 8y (mo-
notherapy) 2the 2884 (polytherapy)°] i+ $18&
Aog A ot E8 ©U 8 (monotherapy )FAl
Agrt Bgsln Qe gAdAe] F5 2 834 bt o
A #ol7} 42 4 9ot Delgado-Escueta®t Janz7t
19920 &A1 71Z& B3 Table 7% 2t}

YAAA £3L J29 AALE e 7 e TS
2 2%t} o] f free forme &% vi¢ f-831H A
ol 2~37igritt AAlske Aol £t ¢4l 9] malab-
sorption®.2 FH ¥ phenytoin®] & A ML EL 80
%AEE 743t Phenobarbital 9A1 & A2 ZFa
319 carbamazepine wiA 37HAZE 7HE Bol st
A Ao}, Valproic acide Axt8 oz Zasted JA vt
gt 3L HE free formo] F7Hachar ok, 22iv et

o~
=
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Table 7. Guidelines : antiepileptic drugs during pregnancy (Delga-
do-Escueta and Janz, 1992)

1. Use first-choice drug for seizure type and epilepsy syndrome

2. Use AED as monotherapy at lowest dose & plasma level that
protects against tonic-clonic seizure

3. Avoid valproate and carbamazepine when there is a family his-
tory of neural tube defect

4. Avoid polytherapy, especially combination of valproate, car-
bamazepine, and phenobarbital

5. Monitor plasma AED levels regularly and if possible free or un-
bound plasma AED levels

6. Continue folate daily supplement & ensure normal plasma fo-
late levels during the first trimester

7. In cases of valproate, avoid high plasma level of valproate. Di-
vide doses over 3 to 4 per day.

8. In cases of valproate & carbamazepine, offer amniocentesis for
a-fetoprotein at 16 weeks, and ultrasono. for neural tube defect
at 18 - 19weeks and oral clefts & heart anomalies at 22 - 24
weeks.

£ dold 4 U+ free form (unbound)ol Hastd = 2
dubzlo] oty x] growd <tE-S Y o E gt ©F
o] UskE 3% AAA A & A Tt

4. BMNY 2N

HolE E4tete 3 A i 2Ed 2t Ee 4%
o Z¥Y U] dole 7heidol Ex o] B ARY
Hol 2A A9E 2R & I FAEAL] 244
o] FAlol Ao} ejofe] Yol AR v 2ot

pHN B

ialo] A&E ARE 9 5 Il vElbg e
1~2%%3 = ol™ &% F 2473 ol ThA] 1~2% B =9
ARg0] e AR <A otk AHgo] AlFE FRE
Blolg &4 w7hx] dAT ¥ I3te] A$ benz-
odiazepine® AF3le] 44 & 4 o}, o] o A E
Z=0] golol| Al AH A AatAFE AEy] el WS F
831t Lorazepame AFE 7% vlote] Auro= &
W37l doju] gy Aoz gElA Uh® &4k FH)
& 7% glole] Aule 943 54 (monitoring) 3HH
AP o} 1 glons HH wato] AFEw FH
¥ benzodiazepines ®e] FFsh= Aol Fob. ©d A%
o] Zojx = A% AAY AHLRE F3he BA] B¢
phenytoing ¥385% (loading)shs Rl FAT. &4
o] BAZ AGENEE & 2S¢ F W EAE meper
idineg AM2-3ME H™ 22te] JA§ E3y 20U A
AezLS oS 7| B2 FoZA ALSEojo} ) =F F
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Hd Zee FAFAEe R v & kel W A 5
& AlFY g3 28 AR,
HEEY Atme] B¢ FY Euhe AT FURE 3

EF AT 53 % 344 B4e 2t A9E Fote) o)
o

et Fol QA7|Zre] B stAU A
£ FAste ASe AGWNFEs e

Jom, E2 F A MUY 28 g & AE SFAY
MNe<& s €l Phenyoting A% A28 4
4g AstAlA £1E LAAEEA drta it AA
2 Agdned Adstr] sEo] A AEE e A
Phenytoing AHg-8he & 3A EAEA get

2) 8 o

24k "iololA 71 2 EAle 24 3 2447 W 3
2 3Aste Aol &¥oltt ol vlEll K & $
QIR I, VI X, 2 Xol §&st] WAt} ojeigh 4l
Ao} 282 phenobarbital, primidone. phenytoin, ca-
rbamazepine. diazepam® 583 73 9ol 30%3 = 7t
Fn EnFrE d¥ov HHE 1053 = S7ishke Ao
2 Hoth £¥o] WA F2 dojunz Moyt &
o WA o 74x] & 4 gonZ AAYEL 0%E S &
< o g old gigh & 83t

AbRe] EHET HALR o] F3}7] o189 prothromb-
in AFH< PIVKA (protein induced by vitamin K ab-
sence)& &8t £¥9Yol sle THAPTE A F
obd 4 glvhe Bk SIth® Daviess'= AEAE &
3k ARoA PIVKAE #8918 + itk Badigr.

olgigt 2 AFE YAl viXT 2ol A2 vlEr!
K: 20 mg/dayS F43td o 4 31om ® &4 ¥ o}
71904 phytonadione 1 mg 2F %t} 9 71| ol4
o] &3 A7} Bde 25%015tY A= vlER K& &
& debrle &t AMYEER (FFP : fressh fi-
ozen plasma)& BF3ke Aol Fohu Ha=ATt ™ A4
ote] £¥ & oldalr] A% il E Table 8l st

5 BN R oy

4 F AR AAE wEA A U SR of
o W& AEg o8 &%F 2-o| YasiAct T Zfl
el Table 99 2ol AR7L B-48 FA-AA} Z&
2 B3 deivke A2 gAYA A g} Zol7) sirt. &y
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Table 8. Guidelines for prevention and treatment of antiepileptic
drug-induced neonatal hemorrhage (used at the University of Wash-
ington)
Maternal administration of oral vitamin K1 phytonadione, 20 mg/
day, last 2 - 4 weeks
Core blood examined for prothrombin time and partial throm-
boplastin time
infant administration of vitamin K1 i.m. at birth
for infants bleeding : fresh-frozen plasma

Table 9. Neonatal pharmacokinetics of AED : breast feeding
Elimination half life (h)

Breast milk/plasma

concentration ratio Aduit Neonate
CBZ 04-06 8- 25 §- 28
PB 04-0.6 75-126 45 - 500
PHT 0.2-04 12- 50 15-105
PRM 07-09 4- 12 7~ 60
VPA 0.01 6- 18 30~ 60

Azte] Ato] Be4E LHE Tl A=A gA €4
Valproic acide 10% olatet Agslo] 18 A7k ¢,
carbamazepines] A% 50% A% Agslol A A7
glon phenytoind] 2% 50%3 = Ae¥rt. £F A4
ole] thAte-S nele o) FAUA S whe} T A YolollA
o] AE2 whtr)7} ZejA8 | phenobarbitalelyt prim-
idone] A$ 4~5u) A% w717t 74 & gl ol
zolg b Auta oz AxoldlAl A E42 Re] gl
52 24E 9¢ ol§7 gt & Z4E Y A ot
AUAA EFREAY Ze9sE 4] 242 vH] B

e ZHE Zoln ¥HE Zo] Yole Ao AALHT

3 A% Ale] A Helok oz
A

2 % e $Hucthe SEg
4 gon} 53] 9 25 32 So] thh AwelA 2A
9 dPe F & Ao £Y AW 2Ho2 oplE 42 o
oAl SlE A o719} Y4 5ol BAlE meisior & Aol
o obgel ARl 4 AL ol E o718 & B A
gro 2 ohe UL S0l @/ Bl olE A% P4 A
o 91842 Felsio} st o A% el FHol e
zol7l Waskel Az 34 glol A A4 whez A
ot AL e B2EY olFel vhe g4 e 9E B
% SN 53] Felshol ST

o

7loled el zhAsAle] A S AT dalo] e B
2 A-g gAld] Wi g A3, YA FL 9
Aelsh AL A8, A SRLRE (first trimester) &
A4t (folic acid) & B-8ah ZAE2EE A% FHAY
A ALL T4 elols} Awel BEAE ZASI. M
o 24 3 #2E B3 AR HololA Hdg Ad8=
ZolwA] QA S ABAQ uhd F g AR B

%

o2

4 ©of : 94l (Pregnancy) - 22 (Epilepsy) - 713
(Malformation).

< E=RASY 1 1997d 9¥ 192

zuoz Qg T ¢ A4 5o EAE T2 £ A%

<A EY @ 19974 10¥ 27¢
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