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DESCRIPTION OF THE ANALYTIC
PROCESS

s A4, S e 24 et R BE B
A spgo]l Bk ARRRE o)A =Rofld F)&Eglet

ANALYSIS OF EVIDENCE

1. Maior congenital malformations.,

23 2ARS Boted s2709] e =g At
lattAe] digh ZAE 7IEes E5% visA
7 7+8}8](American Academy of Neurology, AAN)
A 7158 ARE3Ie] 25 (bias)2] H|H=c we}
tete B eslErianendic e4A on the Newralogy”
Web site at www.neurology.org). AEof 7]ojsh=
=7} Class MolA} 1 oA} digdsls A7
table e-19f|4] e-57}A] foFatgict.

MCMs&= 34, W}H = o] 884 58
A& Fugh 7 ol & HeolElr}.” Facial
dysmorphism¥} 22 HZ5H] o2 718 A &
Ao Aje]=gict of=gh B1ekS fi5te] MCMs
o] o= A AvE TEEEQIck Class | =
= Class 019] 527} =)7] Y8fiae 24 d=at
A2 A e g lste] ARt Z]F 2l
gk dio] FrlE|ejof ok

of4] 7HEo] MCMsef) 7]ofah= 21d2 124
7t E84stn, A7} okl stejeks vjefelr]
o] of7jofl iz EE] aejala] ghokek’ A
Tk od 7hE= I MCMs] f@e] &t
et U = glch weEbs 28 AEDSS
Efata] ok ofd 7HE FAks dilaFos
=T Eopeted, 4l A 3709 Foh AFDsE &
fate] MCMs2] 9@o] F7tekee] ot &
< sjdstelal sigick el W2 58 Haee
o oy HAe] FEEs vl s e 84
3] dAAL = gigl7] o], o]2 25l F F
7+ Axte] Ajoj7h ke 4= Qloks EE AL
7 o]9]2] o] {2 AFDsE H830 Gle 1HE
o] gl o4 FAEE dFefA v =l

F7He= A2 ofE AEDs 7t 9194 vla 9
45 719 dA9 42 JE AEDS} ok £
472] Hrlef] F8E Folck uepd ol &
A st § 379 el 7Hln g
o2 AEDsE H-83F o458 A so] 29E
2ick

MNeurclogy BH=C{E Vol. 3 No, 3

2. A & I St EE5 AEDs7}, EE70)
AAS0M AEDsE E261A| 22 oY 71
A A2t H|wstdE of MCMse| #fE
2 S7NFIE
1) AEDs in general.

Class [9] §t @7%||4] AED:S 285 oj4]
7+ gAte] A Eo] AEDsE E85H] o2 of
4 7rA gate] Ahdse] vigte] MCMs2] @]
Z7FeH] elgkrKrelative nisk [RR] 1.19, confidence
interval [CI] 0.59~2.40). 3127t o] ¢l7i= A2 H
gl 8 S WA 4= s ke FEel 1
#4512 Sstgick 279) Class [T 97Hodds rato
[OR] 3.92, CI 1.29~11.90,” OR 1.70, CI 1.07~2.68)""
o di= AEDsS E-8 3¢l dvlelr] 83k o
< Hutef Hjd] MCMs2] 9§ 718kl 85
Frk

2) Valproate.

% Class 1l 945" o)A valproate (VPA) THE%]
(OR 4.18, CI 2.31~7.57)°]1} E31a#(OR 3.54, CI
142~8.110& AN o] 7HE EAte] zhdef 4
MCM:=2] f{ge] Srighct BEusigick ® ¢
Class [ 7%= VPA7] ZE3H E3tagle
ARERE of 4] 7HE EAlof| A ok A 2E SH g
FAso] vlate] MCMs2| $o] S718tErHRR
252, CI 1.17~5.44).

3) Carbanmzepine.

% Class [ 97| carbanmuzepine (CRZ)S
S8 52 o4 7HE FAke) Zhde] A MCMs2] ¢
o] 271517 YSICHRR 0.63, CI 0.28~1.41).

4) Lamotsigine.

@ Class 1 91770 42= Lamotrigine (LTG)S &

- 29 o4 7H #Ake] Zhd oA MCMs2| 9
#lo] 271517 oI9FA|THRR 0.92, CI 0.41~2.05),
A2 9] 571 wiAE = s A== 1
#5tA ghsick

AEDY #ojz so7lje] Anbrl gl ik e
Tt Class [ A7%]4 MCM:=2] A $j8 == o}
o3} gk CBZ (2=900) 2.2% (CI 1.4~3.4), VPA
(n=715) 6.2% (CI 4.6~8.8), LTG (n=647) 3.2%(CI
2.1~4.9), phenytoin (PHT) (2=82) 3.7% (CI 1.3~
10.2).

5) 48

o 4l A 37 5ot 289 AFDs &= of 4 7HE

o] Zhdof A MCM=2| ff=s ofil=z

Z7H4 4= 91A]7Hrwo adequately sensitive



Class I studies), 2|3t $@o] 2E AEDs2
At 2217, T2 F F 717 AEDs2 1%t
A9l7) T & g,

-4 A 74§t VPA BERYOR ofy
4 @A) Aol MCMse) 9ol 27
E 4= 9tHone Class 11 smudy).

s Egtav|o 2 EQdt VPAL of4] 7Hd #at
o] ApfolH) MCMse] ee ol 714
7] 4= 9ltHone Class [ .';!:udy)

- CBZ= o4 743 BAke] Aol MCMse]
89S dEd3es F7H7IA] £E Ao
(o Class 1 suudy).

® LTG (one inadequately sensitive Class I study)
L & E£4 AEDs (no Class [l or better
evidence)7} 014 7H2 BR] A0 MCMe
9 s F7HPIEAE T ot 2
At EEesic

6) Eil

« 341 31 37 59t ARDs 02 ojd 744
ZAte] zZhdef4 MCMs2] f1de] 57K =+
SIEks 2717} AT BE AEDs & o g
7178l F2 98 AEDs2HE 8o] =718
tpal R = ok

» 7Featete MCMse] $18S =17 8k
YA A 7MY T VPAS Eayes A
887 Y=g sfoio} YrkLevel B).

e 7l MCMs2] 91d& =ol7] #ika]
Q41 3 37hY 53t Bayos VPAS A
4817 gi==s 12E 4 QlckLevel C).

3. Y4 A Y S¢t CiE AEDsRt bl st §
A AEDY| ==/%l= of MCMs2| 2(&o| S
Ztek=a1?

27}2]9] Class | 9175OR 2.97, T 1.65~5.35,° OR
251, CI 1.43~4.86) ]| 4] VPA thelasjo] CBZ ot
dedg AMehES dick MCMse] $8o] o
=9k o] ¥EEk

% Class 1 A7) Class [ A7of|H E4ta
o2 VPAS AMEEHE o), VPAY] §l= Efka
Yol viste] f]@e] o =SItHOR 249, CI 131
~4.70," and OR 1.97, CI 0.58~6.66").

Bt Class 11 ¢17%0f|4] VPA= PHT Lt} $]@0]
5 &9IcHOR 9.06, CI 1.13~72.14).

Sl =59 dA ARE olEste 47179
Class T 917 % 371718 v|mapgieh™™ AEDs

HulE F Roe A9E Hel BE A7E o7
o mustgick 271x]9] Class I 7tef A,
VPAL- CBZ(ERR 4.34, CI 1.79~1053," RR 3.83,
CI 1.41~10.39)"*%} LTG(RR 5.58, CI 2.06~15.09,"
RR 17.04, CI 2.27~128.05)%} /%o 2 vlw 5ty
< o 9J@o] o £hck’ M WA Class I 9177
o 4] VPAL= phenobarbitalPB)MC} 5 & HH=
£ RYCHRR 5.66, CI 1.19~26.88).

47}7] 2] Class Il 947t HFoflA VPAE ofE of
HE gl g kR R 9§4do] kg 2]
= 2717 8] fi7tel 4 CBZ LTGS} PHI®F VPAS
H| @t T, 2747 gt Rl VPAS] $]o]
o &4 LUEPFoHRR 5.6, CT 2.42-12.92,° RR 459,
CT 2.07~10.18)."* | H#f Class 111 2172ef4,” PB,
CBZ, PHT, primidone™} VPAE H]| W3} 1L, VPA
o] 2o &4 YePdoRR 3.25, CT 1.27~-8.33).
] ) Class I g5tef| 4], $-2l= VPAZL 3712] ]
olg BE AFDso] HjgiA = fHo] wrle 22
vlAEl S cHOR 4.0, CT 2.1~7.4).°

N 3g

o 34l A 3704 et VPA DUER-2 CBZ &
fof Higted o4 7R A ZRdefA|
MCMs7} ¥HEE 7hsA4l0] o #rHewo Class
I studies).

o A4 A 37 Fe VPA a2 VPAS
Tt = Eariel viske o4 7hd
Eate] ahd off 4] MCMs 2hllef] olut= & 7]
aj§Hone Class I study).

o 4l A 3704 59k VPA E-8-2 PHTe| H|5t
of of 7 Zate] Ahdef A MCMs 2o
71oq@ 4= @1CHone Class 11 study).

e A4 A 3709 E4t VPA £8-2 LTGef 85}
of of4d 7HE ] Ahsef A MCMs Tl
71998 4= ¢ltKrwo Class 1M smudies).

2) Ax

* MCMs M8 91& 2o)7] #5t o4l A 3
N 53t VPA= CBZ3} vlwatis of 7Hs
alwl AMg-slA] dolo} FhLevel A).

« MCMs HH S18& 2017] Yate] ¢4l A 3
e F9k VPA Egtayl2 VPAYL gl= &
dayat vwdtE s o 7heskH AN
=CHLevel B).

* MCMs HH 91§& So]7] Hste] o4 A 3
MY S5t PHTU LTGS} v] w5t9S o] VPA
£ 7Feotd AHEEHA] g=thLevel C).

Neurology =& Vol 3 No, 3 5



4. 24N A e S AED H 2| d|5hod
AED EgtegoiM MCMs2| #igol o &7t
st=71?

3 Class [ 7% ddays} S4tayds
H@ElEE o F5=2 fde] 27H=UHRR
1.62, CI 1.14~2.31). 37}%|2] Class 11 ¢1Fof 4=
(OR 1.76, CI 0.94~3.31'; OR 2.00, CI 0.80~3.74>;
OR 1.46, CI 0.83~2.56)" Egtayjo= ¢ao] &
7Y=1A] gioket BhAITE of2d A7 S dHA 9
Aol 7t v = g HeE FEs8 NE
B1A] efsich

1) 3

Egta e dhda o] vlate] o4 7HE Fat
9] el A MCMsg opitz & HA]R] 4= glu
(one Class I srudy).

2) @1

MCMs 2h2 98 2o)7] 3t 24l A 37)
H 59t 7Fs3HH AED Eetavs o Ag o
2jatojol Foj{Level B).

5. ofd 72 Ex9 AH4oiM AED S
MCMs2| 2 28 2t fiztdo| Qd=a1?
2E d7eld A 370" 59 AED B<F)

MCMsof| dfiste] ARG, §F Class [ 72f]

A, AED g3t MCMs©] 2y 919 7 b4

o] LTGo|| A LA SUAT, VPAS| A= 29 A] &

815ic). Cochran Armitage methodZ AMG-ated”

VPA (exact tests onc-sided p=0.02, two-sided p=

0.04)2} LTG{exact tests one-sided p=0.01, two-sided

p=0.02)f| A FAHCR ot Gte] AdA]

£ 9AsH A gl CBZ (cxact tests onc-sided p=

0.19, two-sided p=031)0]| A= W7idta] Fal5ick

2747 2] Class 11 "2} 67}2] €] Clase T <1

TRl 2] EJE VPA B33} MCM=2] A3

& kg MCMs9] 24 7hs4E Rolst

Al =2 VPAS] gFo] YHetA A, 57

o] Aol ez SHF 1,000 mg oFdel9d

q_‘u,u,mw
n Ee
al4d 7HE Fate] A of 419 MCMs2] A7}

VPASH LTGE] g5 7t ddo] EAE 2ol
2) Ex
MCM:=2] 2 218 2017] 915k 7Hsdt &

A4l A 308 59 VPALLLTGS] B Ahs 1

2{5te]of gk

Neurology $=0{Et Vol. 3 No. 3

6. S8 AEDsQ} oitE E5 MCMs7t EXfsh=o1?

G Class 1 5 0] 4]1= VPA AR8-20]4] ncural
tube defects®} facial cleft= 9] §]E o] F7l5H 4l
2 vEPdcHRR 532, CI 1.38~20.50 for neural
tube defects and RE. 4.18, CI 1.55~11.25 for facial
clefts). 3 Class I g1l 4= PHT AH-Zof A
clefr palare®] $j@o] F7letal CBZ AME-Zo4
posterior cleft palate®] $|Ho] F7I5k= 202 1
Ehgrh i Chg Clss 11 g5%ef 4] VPASA
acural tube defects9} hypospadias7} 5718k 212
2 vheEpgrh 2742]2] Class [ §17-0f 4= VPAS]
/] spina bifida®] $|¥o] sl & ¢i7e]

= hypospadias®] £]#o| E714’ 271712]
Class T 2174 PBof| 4] cardiac malformations
o] Sjgo] et Ao Jebyio

1) 38

» 47 ) PHTS] =32 cleft palarc?] 9JHE
=Y & Uchone Class 1T study).

s 2} Y] CBZ2] &2 posterior cleft palate 9]
HEE =Y & 9Hone Class 11 srudy).

o A7 ) VPAL] =22 918} ollZ ncural
twbe defects®} facial clefe2] $JHo] ol
(one Class [ study), hypospadias2] $]HS =
9] 4= 9ltHone Class 11 study).

o 22 Ul PB2) 22 cardiac malformarions2]
HAEE 59 5 AcHrwo Class 1 studies).

2) dxn

® Newral the defects @} facial clefis®] 9182 2

£A7]7] 5t 7Hegt 3 VPAS ARRSHA]
ot=2 q12jaloio} 3ha(Level B), hypospadias
o] AEE Tar7]7] fste] neE 4= 9lct
(Level C).

PHT, CBZ9t PBE AMEELA] ohe 212 7}
S8 54 MCM:=9] fJ8E T4aA717] 9
ate] 229 4= 9lc} : PHT-cleft palate, CBZ-
posterior cleft palate®} PB-cardiac malformations
(Level C).

7. Cogritive teratogenesis.

£ 222 137139 A =8-S 32 5 9%
CHrable c-6). AANS] ¢lapatA] 24 55 A8
sl of2|§h =72 2f(bias)?] 1@ Wl &4
8519 tHappendix e-4A).

Hih= 24 o] de] AeflA Lol IQ F4E F
Aatgick ol IQ7F 4o} IQe| Fa7t FEE vl



A7) wpiel,” Qiut IQE Alofahd g ATE &
7k Weluich MCM 918 2493 22, 230 o
shel Q41 717t U AED &9 ke $1%o] &
A7) ol ol <lgt ARl Aste] 1L
YA A Ul IR ghrk®

8. AlZ L AEDsH| E=A| 22 oM 2HE &
Aol ZAdM XIS st U=t
27bA]9] Class 1l 91764 AEDso| =25

7] g2 o] 7 FAte] Ahdefl A Q1A 7)Ee] g

ojZ) 7] gF=rhe AL WG O 5 @ 7HR

o] el AEDeS 2837 92 of4 7k Bt

o] 21 e4v2] 1Qe} 1219 9] T2 g wlw st o)

A W ATE 1Q M4 AP o Fojgk A}

ol= #AEA| otk che AT oA AEDS

28317 gk o 1 A A 5799 IQ

o A=, ¢lET} AR A q8E YAA7l 57+

of e 7k ulEo] A ojm et Zol= Ws) ] o

9k,

1) d3g

g W AEDsof] =2=|A] b2 oA 71 At
o] ZpFef|H QA7 5L olube fhar]A] of=rt
(two Class Il studies).

2) Ax

A4 A 2 o4 HE Bareke] Abgef A,

AEDsE S8517] ¢k o4 7HE Fake] ahqef

H AA7)50] it fide] ol F1EA 9

+=th= #lo] atejE]ejo} FHcHLevel B).

9. X2 W AEDsH| =8 oA ZHE ERY &}

UMM 2IZ[7I5 Aot HEeld=at?

1) AEDs in general

27149 Class [ A7°%79} §F Class I A7
ol AEDsS 28 %ol o4 74 Sabe] zhifol
A Q171 At ISl B Class T 7
9} Class [T A7°0|4 Q1A7)5 Aehr} 2]
2] ghatek. el A ARg Aa HE2 1Q E
A}, development quotient testing Y-4= assessment
of developmental milestones7} 3£§1=]¢]ch ojufz
ot A7 dAF E5t o] FHAF A2
AT 3t Ael7t TR o= YEo

2) Cabanwzepine.

271%)9] Class I Q7*2} 3712] 9] Class 11 &
TRV 4] CBZ: of | Rl B EA] 9
< 2o sl dA71E Ak fEE 57

Al71A] edsk

3) Valproate.

274719] Class 11 I75%56i]] VPAL ofujgh of
L= =2FA] ghd dizFef vlgte A7
A5te] See 27hIAck

4) Phenytoin.

% Chss 11 9179} 2717]9] Clas I 17
A PHT= || of2E =257 32 di=2
o vlate] Q12715 AEtY @S S7HAR

5) Phenobarbital.

2712 €] Class Il gtofl4] 24z W PB =28
Agele) sEEE =Rl Eelstel B4R
A 7@ et vl wateE o 2177)s As &
AR

o) A&

- QUyhs| AEDsZ Hg5h3 Sl oly 7
7he] Aol 4 A7) Aate] Aslo] 27}
sh=x dAstr] g 2A= EFEs
(conflicting Class Il studies).

« CBZ:= ofils ojufat ofgols L&EA o
2 dizFef vjate] 2775 Aske] HEE
S7H71A] @hcHtwo Class 1T studies).

* VPAE otz ojdh ofEoe EEA] &
< =gl vjgte 2A7)E A5k HEE
7M1 )#H K wo Class 11 studies).

« PHI= oH of2ol= =357 g2 =
2ofl laial Q17]7]% Hake 27H12 4 9l
tHone Class I1 and two Class [l studies).

*PBE ofif 3t ofef= m&u]A] o2 iz
o lato] a4 742l ape] A Aol ol
2|71 AskS F7HE 4= Sitiwe Class 1M1
studies).

7) AL

«CEZe| w22 o4 7+ BAfe] ApofA ol
271 Mz ofute do7]A] gh=rh(Level
B).

o o4 7 Ao} QAL 717 B2 Kk Q)
2715 Aate] P& =017 flgtd VPAS
Agah Qe Tefsllo} triLevel B)

=« o4 7HE FAke] Y4l 717§ 7hsEhE
Z71s Astel HEE 2017 figte] PHIS
Mgl s 18E 4 Gt Level C).

o 014 7¥ Ao} YAl Z17E §2 FKshE 9
A7)s At f1@E =ol7] flste] PBE AL
817] g=s 12E ¢ GlckLevel O).

Neurclogy =0 Vol 3 No, 3 7



10, 241 72+ SOt AED SERY AIS0| HiY
S0l blstof ARIs Asiel KBS 57}
N

3712]9] Class 11 @774 AED E3tay]

of g solEold gdayl vste] 177

s Ash Usideh AT 1Q vebdl 1QSH

Columbia Mental Mamurity Scale®2 S35k

nEe
QIA|75-2 ofub A 1) AED Blale] vl
slo] Eftaio] =SE Sofefld AehEckihree

Class Tl studics).

2) FaL
AA7)5 A5te] f18S =017] figte] 44l 7]

2 53 AEDe 8311 Sl ol 20 e

A 7hse Betay i gave elsielol

FHHLevel B).

1. &= W SF AEDS| =£0| C}E AEDsH|
HI5tod X7l Astet Hatdol A=
1) Valproate.
27}A19] Class 1T g7 el A= 941 717k Fat
CBZo| =24 Aol=sa}t d|wdhe] VPA] =245
Ee ] e B I P b s o O L e O s R [EC
VPAo|A PHT =22 QI Sjgkct 84 &9
'-_}-n

2) Other AFDs.

C}E AEDsof| 85k Class [} 3 o] 4] ¢l

gt 2= alelck

3) HE

* 44 713t CBZe| Hjste] VPAS =59
dofofA ol 217715 A7} vepd 3
o]titwo Class Il studies).

* 44 713F & PHIO| H|5te] VPAS] =549
aolef|A] 21775 A3} Lebd 4= SlcHone
Class 11 srudy).

4 @1

= 217]7)5 Aske] HdE £0)7] il 7t
gt 3t gAlgt o4 7HE Fajol| o CBZof HlaH
o] VPAS AHES1A =S nejsleof gt
(Level B).

 2172]7)%5 Aste] fldE E017] ¥l 7hs
T g AR o4 THE Aol A PHT vlak
of VPAL M-8R g5 siefd 4 9l
(Level C).

Neurology EH=0{E Vol. 3 No, 3

12. Adverse perinatal outcomes,

9 A Boke 171 9] B =52 At
CHrable 7). AANS] QlapbA| 24 £55 AHE
Bt o] =52 2fbias)?] f18 el Wt A
8l5t5 tHappendix ¢-4B).

A3t Bl Hofle 1) A ¢lint JEg By
& 3 AT cf4ate] 10® percentile e} A& 24
Al A2 Ao, small for gestational age
(SGA), 2) FF4k7] AR, 3) Apgar scores7} ZlE]
2ick

13. odd ZHE EatollAf Efoft LdotofA SGA
7t HdE 2ol A=A

27}4]9] Class I G770 M= AEDsS 28
9 o4 74 TR0 Aol M SGATL LT 9]
go] F71515ick B Class 11 Q70|4, AED:E
£8 9 o4 718 B 9AES 9 SGA
¥ 91gdo] 2uf o4 %9tHa=s7) (OR 23, CI
13~4.0)* AEDsE £-8317 o= of4 742 gt
7t YABEE 1 SGAS] $Hol RelstA St
7] orglcHOR. 1.6, CI 0.9~2.6). s}AITH o]k o
FES M3 Y90 F71E WAL 4 e H
=2 FEE| UgsA asth

£ ohg Class [ Q7704 AEDsE 2851
9 o4 24 BATE YABIEE o) 2] H)
o] SGAC] #jHo] 2ui2 A Uebdrho=127)
(OR 2.16, CI 1.34~3.47, absolute nisk 17.3%), A=}
52 AED:S £-8317] g o4 7Hd 2R A
Holl A SGAS] $jHel F7IsHA] gketa Mwst
gict

1 38

AEDsE 2§ 39l o4 78 8ake] A4gole]
A ofuti SGAS] ¥H§go] of 2ufgirkrwo Class
Il studies).

2) i

YAl dTE P BRI Y4l 71t 3
AFDsE 28 9 o4 7td #xe] hiold
SGAS] 918 2717} Zgtslojof gk 22lm Y4
717t Fof o4 7HE BAHE Y] AED E-go] A
o 4l ErABEE SCGAS] T Aol Zghelolof dic}
(Level B).

14, ofd 24 Eixjo] Aololuf F47| Akl
Il ol AN
27141] Class 11 A7 7:487] A4) 51



Hol F718k= olud A Sk Eatdn
(OR 057, CI 0.18~1.77)." o]2j§t 752 A%
Ao 718 v A == 9l Fea FEE 1
7817 etk

1) A8

oA 74 Zape] Alxfolo 4] Aoz 4t
7] Aol S7FE fE2 oloke EAEH gt
(rwo Class 11 studies).

2) Hx

41T AT Y BEFolA o4 7 3t
9] ilAjefaf| A ol AAH o= Fikr] At 9
Hol F71eta] eheche glo] mgds|ejof §h}
(Level B).

15. Apgar scores?}t o4 ZHE ER}Q| {lMoto]
M Hr} S29)?

% Class Il 7704 AEDsS 2§ 291 744
Bte] 4o} 1-mime Apgar scores?} 7 1]
el jge] Friskar BaEtirha=127) (OR
229, CI 1.29~4.05, absolute risk 11.0%). Hc}7} o]
¥ 7oA AEDsE 28 391 o4 7 A
A efolit Aot} Ao} F x| a2 def olydd
91%o| Z7I5HL) AEDeE E-85H7) g o
7 Bae] Aololl A ofeidt 2742] A= 27
512 ghatrt. 2712]9] Class I A7 %ol 4] iz
o] Hleko] Apgar scores7} AT 3712 Clase
I A=< o4jiz ols} 2& A3} AA=) o
9tk ofeih Cluss 1l A ofclol i cheFAe)
Hlo HE=S HUshA] sl

1) 48

AFD:E B8 59 o4 7+ #ate] Jgolef
4] 1-mimte Apgar scores7} 78 w|ghd $1go] o
2m)2 27 % 9lrkone Class 11 stdy).

2) Ax

Pregnancy risk stratification®f| 4] 941 5% AEDs
& 59 32 o4 703 BR8] AolA 1-minute
Apgar sores7} 770 W] @S] SV wiegs]
ofot gtk Akzh o4 741 Bke 4l 71zt B
AED AR-2 41404 1-minute Apgar scores 7
A veke] 3 dchof] 2k 4= QlciLevel C)

Respiratory distress, b2 Uf 43 Algat A4
of A& A=A Y T2 ] Anes 48
= Wel7] f18 Asrt SRR gtk

CLINICAL CONTEXT

o)l X2 Ak AED:e| l4lah e ¢
401 AL Folck ST Y4l 717E 5 AEDs
£ 28517 ghgo] wE Al digt Bk
ats1A] ook AEDsS Bggtoma 704 o
o] AHe YA e BASoA Best, of
e o] YA BsolAA HeE 4 9l
o, guie) 748 WAL 2HE Hjole] W E]
shakg 4= 9lck oW |2 ueke] cheket AL
of w2 14l 7|7k 9t AED H 8- Hasfl
AL AR, L) o4 7+ BRgA
AEDs £§ Fthe atel#olAu} ebdst o]
517 ghrk 941 712k % 7He] el oiet o
F7h AAHOR oSl YA, AED:S
FogtemM oule} dlopt i i WA Wit
off 71915k B3 &4ol =2 4 Slch AEDs
8 39 2%0] £go] D decision pathways
o8 4= oIk

A27tA|e) 2A] SsiE 24 7RsAlo] g
oj4 ZHd AN 7Hs 718 fto] e ok
zgho2 Washs Ao| gelHolck B3| VPAY
AHg-e daufolch. VPAL &3}AHQ1 AEDe]A]
W A el 2" e o gunte) dua
& A|A AL 7H B opolth VPAS o
& AEDZ ulpe] ki, ol gisho] o4l A 4]
2 A2 opgo] 7Hd Wahe HUstA s
7| 2hlsps o] @HY Aolch YAl 7|7t F &
& AEDZ wiagtomH dw|2s] ukgold o
2 220 2482 9T 2= o, Bgeys
Agstolol & SE gk 8 BR7E YAl A
MCMs= 4141 th$ 2710 MAYa] wfitel, olu]
A B F 5ot 283 VPAS WS o]
MCM:o] 9182 29 4= 1 Aolck YA
Astel dge AED & Al7] oA gelA 91l
o] wiel, olalit 49 AEDZ Qg 21%)7]
5 Al A8" 4 ok

B ADs, 53 28 AEDso] ofg] 7
of Zghel BAHEe] 47} R A7] o] A2
Wel7] o, olejgh ok o) 718 /% ojk
oh% @ % gl EAelck

£% AEDof| g&sjo} YR MCMe7} 6 22
WA e 32 93% 2av} 9lek Neusal whe
defocts 2 VPAGA 715 P25} MCMs= £
2 ChE AEDsof &521S Ul vehd 5= 9lc

Neurclogy E=30{E Vol. 3 No, 3 9



L AMIe B AEDO] ofg MCMs ohjebs
AL AAbeich the 718 g 245 9, 719
S4B W3o] &8 9 AEDs: Y
AEDs 7k 2= MCMs9] 9b4h& Mol 9lek

RECOMMENDATIONS FOR
FUTURE RESEARCH

o] )& Yk Y7 A ofFt ThielA]
Tk olERE YbdRE Ho oA Ths tE £
Aol A7 =gk Am JagkelA VPAY| »F
2 79 MCMse] $1lo] 27kt A% HoiA]
ok i fE AED:9] Mo S i3t Y= B
B o|2gh HE 53] 22 AEDsof s,
ol2i§t AEDs % U= VPAS] gt gela
o]t} AED pregnancy regisries®f AL2 F-50] 7|
5= 7 olze A 2 dEd Aol F
o] glck

AEDS] 85 718 48 7F A2 B E AEDs
o4 5 s=ot o Pujsia Qar) gick =
e R Aol Al7Iet dRol A)7]e] T
7t} @7 7)7F & AED =g g UA7F A
at2] fde] FusE dart sl A #3H
AFDsS} 42 AEDs] 23 Y =32 I3t 41
Ao} Hxpgat o= 7|7F F ASopef i etz QI
Z)7)5 Hofiete] AL oL Fuis)d dart
gk

Azt vlefel= 718 HEE 2Y 5 9= glu-
tathione reductase, superoxide dismutase, epoxide
hydrolase 9} other toxin-scavenging mechanisms 2
< A Al HA e Tt A7t AlEkseof
c}. 323l AEDs®} histone deacetylase®} perox-
isome proliferator-activated receptors ZH2 %34
ol 8 7H AdErgog 7|y dde] b
gick ol=igh aglef gt H= & ofsls ¥5t
of AEDsE 285130 9l= of 4 7HE o] digh
MdEke 75 WAl fde] Holrt o]F 4 H 4= 4l
2 Aok”

AUTHORS' AFFILIATIONS

Fram the Universicy of Miama (C.LH.), Miami, FLi Emory University
KM, PR, Adanea, GA: Columbia Universiey (WAH.). New
York, NY; Kansas University Medical Ceneer (G.5.G.), Kansas City: New
Youk University School of Medicine (JLAE), New York: University of
Calgary (3.%.), Alberra, Canada; Centers for Disease Control and Pre-
wention (D), Adanta, GA; New York Medical College (B.5 K), New
York: Johns Hopkins Universicy (PWKL), Balimore, MDYy Harvard
Medical Schoal (L.N.R., LH.). Boston, MA: University of Maryland

Neurology 8= Vol. 3 No. 3

d1H, TY.T. AK) Baltimare: University of Wisconsin-Madison
Schoal of Pharmacy (B.0.); Univensity of Tennessee Health Ssience Con-
aer (CAH.), Memphis; privae practice (ANW.), Newporr, Rl: New
Yok University (BV.), New York Texas A&M University Health Sci-
ence Center (R.F.), Howton; NINDS (DH.), Berhesda, MD; and Uni-
wersity of Pennsylvaniia (C.1J, Philadclphis.

ACKNOWLEDGMENT

The authors thank Julia Westerman, Julia Cumming, and Laur Moses
o assi in the preparation of this ¢

DISCLOSURE

The auhors peport the following conflics of ineres: De. Harden has
served on the scienrific advisory board of Crheronics, GlasoSmithkline,
UCH Pharma, Valeart, and 5K Pharmaceuticals and on the speaken’
Bureau of GlaxoSmithKline, Phizer, UCB Pharma, and Abbore. She serves
as an editor of Epilepry Cwrrents and neceives publishing royalties from
Elsevier. Dr. Harden has received rescarch funding from Forest, UCB
Pharma, Ortho McMNeil, and NIH/NINDS, Dr. Harden sees women with
cpilepsy in her office pracrice. De. Meador serves as 2 journal edinar for
Nenrwlogy, fournal of Ciineal Newroplysinlogy. Cognicive and Behavioral
Nearwlogy, Epilepey & felunior, Epilepsy Currens, and Epilepsy.com. He
fhas received research funding from NIHNINDS, GlaoSmidhKline, Ei-
Ayriad, Neuropace. SAM Technology, and UCR Pharma.
[, Meador estimares rhat 30=40% of his dinical effort i spert on
and the dinical care of parients with epilepsy. Dr, Pennell has served on
whe Expert Panel for the Keppra Pregnaney Registry sponsored by UCB
Pharma. She has roceived funding for travel from dhe Norhcase Regional
Epilepsy Group for speaking ar dyir 2008 Epilepsy Symposium, by the
UK fescarch Council fior speaking ar the Epilepsy Research UK Tnnerna-
wional Expert Workshop, by UCH Pharma for acending the Execurive
Panel meeting for the Pregnancy Registry, by the American Epilepsy Soci-
ety fior antending the Beard of Direetors’ Meeting, by the Epilepsy Foun-
shation for atvending the Bourd of Directoss’ and erientation meetings, by

=ai, Mari

s

whe Long Tsland Jewish Hospital for lecouring ar Newrology Grand
Rounads, by Duke University for lecruring s Neurology Grand Rounds,
By Brigham and Women's Hospital for becouring at the Epilepsy Research
#anference, by the Milken foundarion for arrending Pregnancy Regisery
mecetings, ind by Massachusetts General Hospital for speaking at the An-
mual Termogens Course. She has veceived honoraria from Journal Warch
Neurogy e 2 comtrabusing arsick, paid for by Masschuseris Medical
Society, NEM, for veview for the Laweet Newrodngy, tie Northeast Re-
gionul Epilepsy group for speaking ar 2008 Epilepsy Symposium, Norh
Shore Long, Island Jewish Health sysrem, Dube University, Universiey of
Marykand, the Massachwsens General Hospical for speaking ar the pose-
graduate course in Human Teraogens, and the AAN for speaking and
amnuzl courses. Dr, Pennedl las served as @ conmniburing editor
far Epilepry Currenes and is on the editorial board of Epiispsia, Dr. Pennell
has reccived tesearch suppare from UCH Pharma, Marinus T harmaceuti-
cals, NIH, NINDS, NIMH, CDC, and Emory Univesity Rescarch
Council. Dr. Haser has served on the scienrific advisory board of Ova-
tion and Valeant. He has served on the edivorial board of Ao Newrodogeca
Seandinaria, Newroepidennioogy, and Epilepsy Research. He has received

honoraria from Comell University Symposium on epilepsy and acted 2 2

consultant o Plizer. Dr. Hawser has reccived rescarch suppore from
AAMOCDC, NIHININDS, FAA, Mavo Clinie, and Horchkiss Newro-
logical [nstinaee, and las given expert mstimony in his role as an FAA
comsultant. D, Gronserh serves as an editor of Newdegy Nores and on the
speakers’ burcau of Bochringer-Ingelheim. He receives compensation
frm the AAN for consulring work. Dir. French has served on the scicnrific
advisery board of UCB Pharma, Johnson and Johnson, Eisai, Nowartis,
Valeane, [cagen, Intranasal, Sepracor, and Marinus. She has reccived
fianling for veavel o present findings or give lectares from U Pharma,
Kyowa, Eisal, Johnsen and Johmson, Valam, and GlaxoSmichKlive, She
has served as an associate editor for Epilepry Cupents and supplement
edivor for Epitepric Disoreden. Dr. French s the president of the Epilepsy
Sty Consoetium, which receives money from multiple pharmaceutical
companies {inclading GlaxoSmithKline, UCB Pharma, Johnson and
Johnsan, Cybernnics, Schwarz Pharma, Ortho McNeil, Eisai, Jazz Phar-

maceuticals, Ovarion Pharmacenticals. Endo Pharmsaceuricals. Bial Phar-



jcals, N ista, Valeant Ph cals, [cagen.
Intranasal, SK Th icals, Taro P'h icals, Meurotherapeu-
tigs, Sepracor, and Novanist and she consults on behalf of the consortium.
[3r. French has received research funding from Johnsan and Johnsan,
Lisal, UCE Pharma, SK Pharmaceuricals, Valeant, Pfieer, NIH, and Epi-
lepay Research Foundarion. D, Wiche serves on the edirorial haard of
Neumlagy, Epilepria, Epilepey & Hehavior, and Cansdian fonrne! of Mears-
lagical Sciencer. Dr. Thurman is an employee of the CDC. Dr. Kappe
repesrts no disclasurcs, Dr. Kaplan has gerved on the speakers burcan of
UICB Pharma, GSK, and Ortho MeNal. He serves as an associare ediror
fior Newrapérysiafogie Clinigue, fawene! of Climieal Newnipfysielogy, and Epe-
lepsia. He receives royalties from Demos Publicanons for the books Mew-
redagical Ditetie in Wonsen, Epilepsy A tn Z, Imvitasors af Epilepry. and
Narcemouicive Stetur Epifeptivus. He has received speaker honoraria from
Medical College of South Carolina, Duke University, and Modical Cal-
lege of Virginia, has received rescarch funding from NIH, Schware, Oithao
MeNeil, and Phier, and has acted as 2 consultant for Schering: Plough and
Infiniee Biokgical Technologics. Dr. Robinson reports no dischosures. D,
Hopp receives royaltics from UpTel3ace.com clearonic medical joarmal, She
hess heen o the speakiens’ bureau of LICE Pharma and GlaxnSmich Kline. Dr.
Hopp has given rsimony in a medico-legal ease, Dr. Ting served on the
scientific advisory board of UCB Pharma and has received honorria from
the Epilepsy Foundanion of Amenca. D, Gidal has served on the scien-
tific advisery board for GluxoSmithKline, UCH Pharma, and Abbow Labs
and served as an edivor for Eprlepy & Bebavior. Tive Annals of Pharruaco-
tlenpry, and Pharmsacies Leer. D, Gidal has received resssrch sapport
from UCB Mharma. Dr. Hovings estimares less than 10% of his clinical
effor is spent on pharmacology consles, D, Wilner has served om the
scientific advisory board of and received funding for travel from
GlasoSmirhKline. He receives royalties from Demos Publications for £p-
ilepaye 199 Amiwers and Epilepry in Cliniaa! Praveice, He receives board of
dircerors compensation from GlaroSmithEline. Dir. Varguer has sorved
om the scienific advisory board of Eiai, UCD, GSK, and Ortho MeMeil.
Shee has received honorarin from UCR, GSE, Ortho McNeil, and Eisai.
[r. Vazquer has served on a speakens” buresu for Eisi, GSK, Ortho
MeNeil, UCH, and Movartis, Dr, Holmes reesives research suppore from
Abbatt Labs, Eisai, Novartis, Ortho MeNeil, and Phier. D Krumholz
has sewved an che Deparmment of Transporasion Expert Panel on Com-
mercial Dvivers and Epilepsy and has served on the editorial board of Tie
Newrologist and Clinical EFG and Newroseivnce. He has received hano-
raria from the Roberr Wood [ohnson Medical School for grand
fic advisory board of the
MNEAD stuedy ar Emory University, the Universivy of Houston Cenrer for
Life Scienees Technology, the NIH, and the NIEHS National Advisory En-
vironmermal Health Sciences Council, He has received funding for el
from Fundacion BBVA, NIEHS National Advisory Envirenmental Health
Scicnoes Council, IKMEC Secering Commitier, Furopean Epilepay Meeting,
MNIH, and AES. Dr. Finnel has served 2 a journal cdivar for Sirgh Defecss
Fesenrcis Furt A and holds a parene an folare recepeor suroantibody sy, He
his received honoraria from MeGill Universe-Moesl Neuralogical lnsti-
tute and has received rescarch funding from the Centers for Discase Conrol
and Prevention for the Nanonal Burh Defecrs Provention Study and the
Merheddise Hospml Research Insinae, Dr. Finnell has given expert veni-
many, prepared sffadavies, and acted a1 2 witnes reganding legal procoedings
redated 1o the wopic of this mamscrign. D, Hicte eports no dischosures. Ms,
Le Guen repons oo disdosures.

rounds. D, Fionell bas served on the scie

DISCLAIMER

This statement is provided us an educational service of the American
Academy of Neurology. Ir is based on an assessment of current scientific
amd climeal infarmation, Tt s not intended o include all possible proper
methods of care for a pardcular nearolegic problem o all legitimae crire-
ria fior choosing 0 wie o specific procedure, Neither is it inrended o cxclude
iy bic al hodulogics. The AAN recognizes shar specific
patient care decisions are the prerogative of the patient and the physician
canng for the patient, hased on all of the drumeaances imvolved, The dinicl
conters seezion 15 made available in order 1o phice the evedence-hased guide-
limefs} into perspective with current practice habits and chalknpes. Mo formal
practice recammerdations sbould be inferred, The findings and conclusions
in dhe report are those of the authon and do not sececsanily wepraent the

wofficial posivion of the Cenvers for Diseise Control and Preventon,

Revrived Febriaary 2, 2009, Accepre in final forn March 23, 2069,

REFERENCES
1. Unired Srates Department of Health and Human Services.
Cenrers for Disease Control and Prevention, Narional
Center for Health § Bridged-Race Population Es—
timares, United Seates, July lst resident population by
state, county, age, sex, bridged-race, and Hispanic origin
on CDC WONDER On-line Database, Available ai=
hip:/fwonder.ode gov. Accessed June 2008,
Hirez 1, Thurman [, Gwinn-Hardy K, et al. How com-
mon are the * " logic disorders? Neural
2007,68:326-337.
3. Yerby MS. Quality of life, epilepsy advances. and rhe
Iving rale of antic in women with epilepsy.
Meurology 2000:55:521-531,
4. Harden CL, Hopp |, Ting TY, et al. Practice Parameter
updae; management issues for women with epilepsy—
focus on pregnancy (an evidence-based review): obsterricall

"

By

complications and change in seizure frequency: repore of
the Quality Smndards Subcommitee and Therapeutics
and Technology A Sub vittee of the Ameti-
can Academy of Neurclogy and American Epilepsy Soci-
cry. Neurology 2009;73:126-132.

5. Haolmes LB, Harvey EA, Coull BA, et al. The reratogenie-
ity of anticonvalsant drugs. N Engl | Med 2001344z
1132-1138.

6, Fried S, Kozer E, Nulman [, Einarson TR, Koren G. Mal-

formation mies in children of women with untreated epi-

lepsy. Dirug Safery 2004;27:197-202,

Wide K, Winbladh B, Kallen B, Major malformations i

infants exposed o antiepileptic diugs in utero, with em-

=l

phasis an carhamaze pine and valproic acid: a narion-wide.
populition-based register study, Acta Pacdiarr 2004;93-
1774-1776.

8. Puho EH, Szunyogh M, Metneki |, Caeirdl AE. Drug
wreanment during pregnancy and isolated orofacial clefs in
Hungary. Cleft Palate Craniofac | 2007;4:194-202.

9. Arpino C, Brescianini §, Roberr E, er al. Terarogenic ef-
feets of anriepileptic drugs: use of an international database
on malf fons and drug exy (MADRE), Epilepsia
2000:41:1436-1443.

10.  Morrow J, Russell A, Guthrie E, et al. Malformacions risks
of antiepilepric drugs in pregnancy: a prospective smdy
from the UK Epilepsy and Pregnancy Register. | Neurol
Neurosurg Psychiawy 2006:77:193-198.

Ll Arama M, Auvinen A, Raudaskoski T, Isorvi L, Isojarvi ]
Antiepilepric dnug use of women with epilepsy and congenital
malformations in offspring. Neurology 2005:64: 1 8741878,

12, Samrén EB, van Duijn CM, Christizens GCML, Hofinan
A, Lindhout E. Antiepileptic drsg regimens and major

lities in the offspring. Ann Neurol

congenital ab
1999:46;739-T46,

13, Vajda FIE, Hirchcock A, Graham [, et al. Foeral malfar-
mations and seizure canmol: 32 monchs dara of the Ausiea-
lian Pregnancy Registry. Eur ] Neurol 2006:1 3:645-654.

14.  Meador K], Baker GA, Finnell RH, er al. In utero anriepi-
leptic drug exposure: fetal death and malformarions, Neu-
rology 2006:67:407—412,

15, Canger R, Bamino 13, Canevini MP, et al. Malformations
in offspring of women with epilepsy: a prospective sudy.
Enilapsia 1999:40:1231-1236.

Neurology #=0{ Vol. 3 No. 3 1



20,

2l.

22,

T

Wyszynski WE, Nambisan M, Surve T, Alsdord RM,
Smith CR, Holmes LB. [ncreased rate of major malforma-
tiens in offspring exposed o valproate during pregnancy.
Neurology 2005;64:96 1-965.

Agresti A. Categorical Data Analysis (Wiley Series in Prob-
abiliey and Staristics), 2nd edirion. Malden, MA: Wiley-
Interscience; 2002.

Mawer G, Clayron-Smith J, Coyle H, Kini U, Outeome
of pregnancy in women artending an ourparient epi-
lepsy clinic: adverse fearures associated with higher
dases of sodium valproate, Seizure 2002:11:512-518.
Omueigr JGC, Los F], Grebbee DE, eval. The risk of spina
bifida aperta alter firsi-trimester exposure to valproate in a
prenaral cohorr. Newrology 1992:42 (suppd 5):119-125.
Sumrén EB, van Duijn CM, Koch 8, e al. Maternal use of
anticpilepric drugs and the tisk of major congenital malfor-
i study of human rer-
atogenesis associated with mavernal epilepsy. Epilepsia
T997:38:98 1-990.

Bertollini R, Mastoiacova P, Segni G, Maternal epilepsy
and birth defeers: a case-conrral study in the Tralian Mulri-
center Registry of Bieth Defeers (IPIMC), Eur ] Epidemiol
1985:1:67-72.

Sartler JM. Assessment of Children revised/updared. 3rd
ed. San Diego: Jerame M. Sanler; 1992,

Reinisch M, Sanders SA, Mortensen EL, Rubin DB, In
utern expasire 1o phenobarbital and inrelligence deficies in
adule men, JAMA 1995:274:1518-1525.

Gaily E, Kantola-Sorsa E, Hiilesmaa V, et al. Normal in-
telligence in children with prenaml exposure ro carbamaz-
epine. Neurology 2004;62:28-32.

Holmes LB, Rosenberger B, Harvey EA. Khoshbin 5,
Ryan L. Intelligence and physical features of children of
women with epilepsy. Teratology 2000:61:196-202.
Koch 8, Time K, Zimmermann RB, Schrider M,
Lehmbkuhl U, Rauh H. Long-term neuropsvchalogical
consequences of marernal epilepsy and anticonvulsant
treatment during pregnancy for school-age children and
adalescens. Epilepsia 1999:40:1237-1243.

Owen N, Vallser SE, Eide MG, Bjerkedal T, Skjmeven R.
Maternal cpilepsy and offspring’s adule intelligence: a
population-based srudy from Norway, Epilepsia 2007;48:
1731-1738.

Hirano T. Fujieka K, Okada M. Iwasa H, Kaneko S.
Physical and psychomoror development in the offspring

a juint Europ prosp

Neurology BHRO{E Vol 3 No, 3

29.

31.

LER

e

35

37.

40.

born 1o mothers with epilepsy. Epilepsia 2004:45(suppl
B):53-57.

Gaily E, Kanwola-5o1sa E, Gransudm ML, Specific cogni-
tive dlysfuncion in children with epilepuc mothers. Dev
Med Child Neural 199032403414

Wide K, Henning E, Tomson T, Winbladh B, Psychomo-
tor development in preschoal children expased ta antiepi-
lepric drugs in urero. Acra Pacdiarr 2002:91:409—414,
Adab N, Kini U, Vinten J, et al. The longer term ourcome
af children born ta mothess with epilepsy, | Neurol New-
wosurg Psychiarry 2004:73:1575-1583,

Eriksson K. Viinikainen K, Mankkinen A, eval. Children
exposed to valproate in utero: population based evaluation
of risks and confounding factors for long-rerm newrocogni-
tive development. Epilepsy Res 2005;65:180-200.
Seolnik D, Mulman I, Rover ], eral. Neurodevelopment of
children exposed in urera o phenytoin and carbamazepine
monotherapy. JAMA 1994:271:767-770.

Vanoverloop 1, Schnell RR, Harvey EA, Holmes LB, The
effects of prenatal exposure m phenytoin and other ani-

convulsanes on intellectual function ar 4 to & years of age.
Neuratoicol Teratol 1992;14:320-335,

Lische G, Stinhausen HC, Koch 5, Helge H, The psy-
chelogical development of children of epilepric parents: 1z
the differential impact of intrauterine exposure to anticon-
vulsant drugs and further influential faceors. Acta Pacdiarr
1994:83: 961 -966.

Hyas CL, Henriksen TB, Ostergaard [R, Dam M. Epilepsy
and preguancy: effect of antiepileptic drugs and lifestyle on
birth weight, Br ] Obstet Gynaecol 2000:107:896-902,
Viinikainen K, Heinonen 5, Eriksson K. Kalviainan R.
Communiry-based, prospective, conrralled study of ab-
sterric and neonatal ourcome of 179 pregnancies in women
with epilepsy. Epilepsia 20064 7:186-192,

Hitlesmaa VE, Bardy A, Teramo K. Obstetric outcome i
women with epilepsy. Am | Obster Gynecol 1985:152:
499-504.

Richmond  JR, Krish thy P, And E.
Benjamin A, Epilepsy and pregnancy: an obstetric perspec-
tive. Am | Ohbster Gynecal 2004;190:371-379.

Laskowska M, Leszczyriska-Gorzelak B, Oleszezuk |, Preg-
nancy in women with cpilepsy. Gynecal Obstet Invest
2001:31:99-102.




