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FOMOERESHET AN A, FEEES
B2 OERFEIELTTOT, RERCIEUT| VPA, CZP, PB ESM, PHT, ZNS, CLB
T 2 4 7 0— X A TALAERE VPA, CZP, CLB
LI A 7 U —RIFOER VPA, PHT CZP, ¥ 5+t ¥ A, L-dopa
< S HE MR PB
PIREE: 4 2 v =—TAMA (SMED
S 7 oo —RfE IERRREHREF VPA, ESM, CZP | CLB
BT ARE, SAEERRREF CLZ, PHT, ZNS PBEBAE, KBr
BRI SERERE T CAS»A (CSWS) | VPA b VRV .
b ANY 7 NZP, ESM
kel Ry e CZP, AZA
OO EEHELHD RIBEREE—IC L, HEFRRLEbE TR TADGAREERER

a:CLZEAFTRATA»AEL LTRBREL S TwER Lz, $iREd b - R AL ThOREC

HUTHERAEEH LIILTNS,

b BATHRERMLR R -2 0T, WEHSFEURAELEE. SHECHBERRSORTHILE.
c! MR 2EHEROR TR 3~ PHTOHEMAEH LIZL T D,

EERWIERTh» 3 bD L, BRETER WO W AZICHEEID S 345,
BhiTRSheEwbONH 2, LI i EELZLO, BRIV I 2HDET
SR, ZLIRTWHEEREERHZ I T,

FOEHFENREWERCEE T 5.
2. MTAPAEMBE R (R12)
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3. BfER IR (R13)
EWERRZ IR 2b i Tid kv, Bk
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=11 LR TANARLEHER GBEIRCIS, REFODEBRERIIERL)

—gt EREHER (B0 b DbH 3 LIPS b O, BIZEEIR)
(#55) B BRER BmELORE
PB | RS, 7% &%), EEf - £PHET, BHE, EEH y-GTP 1T, ALT?
S, #iE
PRM | &, mEH - £PHOET, »iv, BE EHK y-GTP1, ALT T, AMER |, ¥ >»/827 R
M, #8
CBZ |IR&, »%w-£:, %2, @, 28, oculogyric HiiEket, y-GTP T, Bk, Nal
crisis, THEIR (RIMEHRE) ALTt, Cal, T4l, svAFo—R1
PHT | tEPyHM, &%, H62% - K&, BER, s, < y-GTP1, AST?t, ALTT, &/ 07
295 - BEkiE, REHERE, THEDH YL, NS, PREREEEET
ZNS | RS, EHHET, HiTRd 58, [RET, ¥ | BUN-Zv7F=vt, 207 R, MR,
w4, ER, REERCRE, 78, $ITRYE, £8), FREsEER
BEER (L LIk )
VPA | T - BhE, RECRIEE, BS, BZ, &R, RE y-GTPt, AST%, ALTT, Al-P?T
. Frve=7 1, MR, 7i5—¥1
ESM | &g, Bl « @, SLE, 28], L+o<Y i ERtE, BBk | (5 SETHRIERAE)
CZP | BE, &5 %, d#EEEH, LMD - R, o
e, SHAMEEE - BEEHET, HRRET, BRE, Jo
AR, HNSEMETER, BiE
N7ZP | RS, HEERET, »250%, O
DZP |R&E, &»5-ox, BENET, B, Hik
CLZ |B&, »5o%, EHHET, A, v it ASENN
CLB | B&, 350, EMHET, EBE, JunAME,
ek
AZA | BACTIR, MEOKMRE, RE, REED (LEL fEE7F—v 2, Kl
Ry, ¢ A% - BE(bE, BR
KBr | B#UET, H50%, BEHHET Clt (BreCl: LTHEET 37D DR
o R

% : CLBR, CLBiz#f7 2N-DMCLBOIAHPBEDFIGHAE LI FEHERMSHP TV,

;12 HTAPAEOBEER

CBZ PHT  VPA PB ESM ZNS
EFHRRIE + + + + +
Stevens-JohnsonfiE{RE: + + + + +
BET AR + + + +
FTs + + + +
%S + + + + + +
Pt + + + + +
Bk + + +

B, SMEEE, BSBRETETVRMEA
B, EULERAIGEFES Y O HIRE AR
mE STV HONHD, JOREFRKCY
FEEESELTEL LEfEAERIERLSY
Vi

4. BER~ONG

— 814 -

WHEEEE T Stk l, e AS & A
p2Fo4 K, G-CSFEDEHFEEET 5.
RSB ICE I DR TV L OR, REMMARD
BTEHEL, W2 RIS RWESNS
Ve MOKIRSFIFRTRIE LW, BEER
bOLENERERCEIZLORPEL,
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B3 EROFREES b & BN LT )T LS

1) Levy RH, Mattson RH, Meldrum BS eds:
Antiepileptic Drugs, 4th ed. Raven Press,

New York, 1995

2) Wyllie E ed: The Treatment of Epilepsy ;
Principles and Practice, 3rd ed. Lippincott
Williams & Wilkins, Philadelphia, 2001

BIfER i 55 fE 1k HTADAE
BRIGEE i CBZ, ESM, PB, PRM, PHT (¥ ~TOETEINES)
R CzZP, CBZ, PRM, CLZ, ZNS, NZP, CLB, PB
Hzeft, %8 | CZP, PB
- BB, -TEEEEE | CZP, ZNS, DZP, PB
BEHIET ESM, ZNS, AZA, VPA
v A BEID CBzZ, CZP, CLB, CLZ
RS, TER PHT - ESMESA D3
HinER HE, H6D% |CBZ, PHT, PRM, CZP, DZP
SUBSIESN CZp, DZP, NZP
BEEHET CZP, DZP, NZP, PB
#R PHT, CBZ, CZP
RBiR PHT
B7 =70 | VPA, PHT
FrigaE e VPA, PHT, CBZ, FB
[/ R VPA
FHAAR A BEPTIERE PHT
EET PHT
{ 3% - BERbE | PHT, AZA
Ty F—v X AZA
REs#ER AZA, ZNS
RIFEBER | KRS PHT
NG EERE PHT
B (8 | gk ESM, CBZ, PRM
HeECHER) | EAR (SLE) ESM, CBZ
TR CBZ, ESM
{ENalflfE CBZ
A EET DS, eds : Pediatric Epilepsy : Diagnosi and Ther-
apy, 2nd ed. Demos, New York, 2001
b 13 4) Levy RH, Mattson RH, Meldrum BS, Perue-

ca E eds : Antiepileptic Drugs, 5th ed. Lppin-
cott Williams & Wilkins, Philadelphia, 2002

5) FAEWE : TAHADEBE. NRETF, ELAX
17, AEWRE, EilE - gy —iN
WG RN e =2 T, BN LR
#, HH, pp.267~279, 2003

3) Pellock JM, Dodson WE, Bourgeois BFD
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s . AL R MESEERICHTIROENS

FULWNAERE

A R B B

Summary

oA AERORESL, TLhADPRIEGTEC, HREOKRELER, SHEREERED
B ARETS S, TORATMOBRFRERL, F It OhABRERETHI YT/ 4,
7;;}4y,UFﬁ4y.SyjaA,&ybA»Ey—n,¢1&ya—»,#ﬁﬁmm7
r J2SLEF - RBABERIZOVT, zhrhoBEN ST, B, BEA, EEAERN
HuohA B ROESETIEA BISEIzgA A,

FuhABERMOERE, HOhAOHEIZTT RN, HORABTEET B0l L ~
k< BROBELHER, SHERLUHEOCH TRELLUTETD.
IERBEETHS. 1) BV AL ENL NG ALV EF T
(0R0%, BR$E, MUE), PPROIEE = & —, KRR
L FEsoBEeE (J1) SR E = 5 — B,

B FREO T OIADERE L L L Lot 2) SOHMER. S LHRAHPEIIL, o W
B
LA
T I
) 2L
wHRE. MESS FEL AN
BAENHLFvd? |_____]___,
EE?IFB. E.ES‘E!?
ﬂn‘l‘fﬁﬁ WU LEE S EL 3 &)
— 1 KON HALFIy Y
MR A} (H%ES) L
| | | ()
SPERLBE 345 ARR/ORIEBRS . B2 nERR
BT PN LN s
LA « 1 MARME -, W3, IPIIA. REAKE
r 1 ¥ STPHALBE 03~05mgkg
iz MK (REMCSFEALLEERAL TV THRR)
} S 4U 5 ARORLERRE. B2 0dmokg | B1 FLHADH
XMLk, B W SPHEALERM 0.5mgkg BLEIH
(Hl.\hl\.lflo)iﬁﬂ’\)
""" Y Konil SUGAT - B4 - R > & — RERNAFRNE AR (0388-7332/04/ ¥ 180/ SL/ICLS)
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F1 FOhAERIFOREREE, 2%, R

LR ARTIEL»EH»
SEEEONE  BITALADHEE

IO REOAE L BEW - AR - R - R - IR
B | RIEMA, BOTier IR, A - BRI - RAOKFF

FEARLER

244 ZL A4 D EREE, IO K ETRE. M. ik

L AL 3-3—0F

SRR ERORHGHBGHIREE), £, Akl B3, A7 1A L, RARFIRD, ATARRE, FURAR

g
FRE O FH CNE, K
Rk | TR, S, B - mEek

R FCHESEAR ¢ WENE , GEAG. K RPIERE. BSER. BRESRL. BrE TURR ., 9 - MALH, MEIE. /517

PR

EEktR T RS - BURRE . DIt MUERIRERL, BEILAR. HOLRA!. AEOBR%, MEBRH, BH

Fat
BRIS . Wi, D o MEFLEE
BE (AFIRERE, MUSHRELIERCLD)

ME 1 Hb, HY, BMmE (A 5HES), ME

[1i% : Na, Ca, AST, ALT, BUN, Cre, CRP
LDH, CK. Mg, 7 /o A3tk

s mhFE-F. AM. CALVFEL (7 = JEERTEY)

MmAH A

FHTE: 4ty AEBT (71 /B, AREARTL)

g : DAERCT % /(X MRI, BEREML Y by Y

phTehaTE Y © —AY. 153, v 4 AL RHUEE. NSE, (74 JL % DNARIRTF)

L
pmgeAif e (RAE)

+ I  CTOMRIT. %7-BERMRIEAES B2 BT L SR (ke £H3IRD

e tAmsIL, $ELS, TTUIARA,
e, ERERS.
3) FENRAL— FEEMR, U7 H SARRE, I

I HWhAEROBEREBRR

VIR A fT A5, IR, 2%, RE
i, BEEEREL (R, BETS. DL
DHVHABROERIE, TANA (34~49%),
Rads - BNIE - BERER (14~28%), Bt v hA
(13~23%) »£<, REESRSE (ENamlE,
ENallfE, ECalfE, (KM, ARAMBRE
HE) MHURUEBA, BRA LR DB ERE
(1~3%), SASIHE, RMESEENTH S .

MNEDTAPABEDITORAEROERE L
Tit, BT EVMEC, R, HAEMTA»ADIT

— 817 —

Vg — TR, BELDLEDBAN, TAN
ABEOET E AR IEPEROWE - TEL LK
B RFPEREORKEST, Wk - THENS &
o | KR Y S & A ERTIRR (K
NaffifE, (EK5E, (£CaME), MIRAE, &
HhEXHD,

I £5%8, BRFOML (R2)

RAIETCHEDR . MEDHEH & BT MIEDH
EHTAETHS.

IV. HLhABEROAEETE (B2)

B ABRAREOEHE, Rtk XUH
Mk (E3) 2ERL, H20oFMETITH>Y. 7=
=} 4 vizReaiHEIc iR 22D (15mg/kg
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1. BeTEFTHEDPA L
BaIETOED T4 0 FhEE

CTLOBGZEN EAMD  EH - (ITROMRA LI OEEHRME, RRHK LD & TR

CT./MRITRIPAL I 232\ v T & % e

1) £t — B 5~ 10ml/kgl ~ 205 A= = b — AR 25~5ml/kg305F, 1 02~4FliidrbiE

71y et —tB 1INaClA % <, HNalflfié, FHCUMEIZIER, Reye EREF, IFERELR R TIL

teizRads - RHEDS F 4 A Img/kg HASRE. EMBHIIEE
i MR DR D70~ 80%
Wi 6, TePCO: &k E= & —, PCO:& E# & N EDIZIRD
9. fRatt7 L ¥F— ADOHILE
A4uay® §#it (—BEXBWX1,/3X1,/2ml)
+iEssE (—BEXBWX1./3X1,/2ml}
3. MUEHES

mmmmavm@mz.ﬁﬁﬁm&mmmmmmmifum~wﬁﬁa.m&ﬁmunﬂmﬁs

Fr3sy (422508 2~10 (~20 p g/kg/5)
4, (SRR RECHILE
FE3rE SpOok IERTL 0 EEMIZHERY
5. MMNEOILRE
Na, Ca., BEDREELH, (G0, W7y =7 MELML
SUEMERIE LG € g i vAlL K, P, Mg, Fe, Cu, Zn%HiiE
v a iy BiRZIZ LS Wemicke BEIZIER

#6810 ~15%), P ORARE FMEETE
B4 B0I5~30200 50T, HRUOTM
ITIEA A, MERIZETEYTHES, VS
4 Vit MEETAPAEEL TS EHOEMNTE

oA EBLIEIMENREL DT
HENEALTOGELY, 2 iR EEICE
ARERBAICEI BRI VhAGRIZIIED
FHIBEHB Ve, IHUIL, UFHLVEH

SPHERL 0.3~05(BK1)mo/kghiE (BRX10mg)
! E & 510830 N1EERREF CHIEL TL O EmR)

BAFRR AV TNL

+2~4mgikg/mriS B £ 17 I HHF £V

[ 1
MR hARM HENGVhAER
(R FIULE 2= )b 3~Emgikghiiz) 7 1= kM 15~20mgikghtid
15~20 %2
t —RRkE IHJIIhA 0.1~0.3mg/kgMiz+0.1~0.5mg/kg/hris PEREE
| BPN Ay R IAE 2 =1b 1~EmgfkgMri§RERE(H3~5mo/kgiE M)
¥k BT =4 —. burst-suppression pattem¥ THllk

FANL =N 5~10mg/kgRiE+2~10mg/kamrisBRiE

FEBRNT 2/ /50E 2= ARRE 20~30mo/kogRalii. £RTRE. BE

(O824 LRBIZE S RERBHMATORADBRETVLARRTIY KA1 - 2mg/kghiiE

E2 dwhA
HROEY
FEFIE

L #L4) %5l
M, %
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F3 (TR A ERGIIEDORR

DZPEHE PHT##T: PTB#3i¥ | LDC#tE: MDZ#tk | PTB#&t PBKE
HRRER et 5304 (AFiLic & | JEotE b ivilu s st bt 4~5H—11
10-20 5 & ) BRI IETE S
{REE A Hh »H 5N WA RS Hb »Hh
et BT | BT | SRARIE T ORIRIPEI A U | BRRRETE - | PRORINE M BELR -
CROE] |06, MIEST DEmA] | FERR - [ 8T AL [ ETARR-FIETAL
RERR IR BE - FIE A
Frsrt gL B B 1Y £ B £
flad B LR |BELY s T | EEY BEL~L | IBERS | EEN BREHEE
hikn # [ (Fiun FFFan | &L wm RS | IRERRELL
nihTuns rtOHESHYD
fthn T BOREHE AT — HEEED | HHELP| AfHEN SV |BOBRTELP
FEERNC Y L BEBEEET
a HohABERICHT 5 RBRER
b ATURRRhofEE s L TRBOER
HThss (Va4 yEEHORRIZE3), AEmEREL TH<L.

BEBBEAEhTWAEVOT, FRICEDELR
i - BT AEA TS %85,

ABPHEOETETOMERT I OFIEHTIEE
LIRS W, HHE, EihE, et gE0
LT XnfEss, 154V 7 AT RS
COMEHRTAREEDNS A, ThIFRRHME
DBTIFIORI RS Lz, 35V T LR
DR, OFFREEATE L6, MIMEDR TS
T AEEN Y P2ULE ¥ — A RRRERE— T
x /LY S - LKERE, OWFIRERMEEL
5iF, BPBELAVNREUDRTIF VT LE
Hog o LY ¥ - KRBT, Ak,

1. YT7E¥AN (DZP, BimB VT, &

yUry o

0.3~05mg/kg (BK10mg) %1~20»T
BT S, BOHAL 04K IIE, dok%
WEBH<BEMS S (K Img/kg F 7212 20mg).
HhARIZDZP AL AN Tr5RET S
Ehd5H, 0.5mg/kg iDL & ILDZP %
HERTHELTX.

BRIRIPEN A TT Y 2 — 75y 2 R HEHEL
TH< ., B s 3 AhRORBENE (FR
#16~9043) O, DZPFETHR & ity
NARBIGRICEHREL TS5 554, PHT

— 3818 —

R IRIEIE A B < A REAREL L,
2. 7x=+4 ¥ (PHT, BB :7VETF
¥)

15~20mg/kg % Img/kg %= 9 1 A1
(lmg/kg/ FHTHE) THETS. BREATETIR
B - b PEAET IO, JIASOES N
GEL 6, WA BEREKRTT v ¥ 2 LD
W3, BHERBIIS~30200 54, HROH
BEATRLY,
EEZTRIFHDRE SRV EMERT, B87
oy o, LENE, ERENENMRID DT,
W< NERET S (LED). DIPFRETR LY,
PHTEFEAEM UL THORAMH A #HFET IO
HERMNTH S,

HE BRI O BT L LV,

3. RYFAWVE Y= (PTB, Bmb: AV

=) BwED

&6mﬂ@ﬁﬂ%&ﬁ%%&#ﬁf@o<h
BT 3 (img/kg/SUT). Bl ERAEK
T2~5fE AR L THE (BRBE0BAEE
A 0BUERR), LIETHES KA, §¢
BRTALE S 1EBETS, EiEsrsd, ¥
SLNIZHRARN, R~ 6RHERET 5.
WEIR G R LT Y Ea—y 7 ERE



TohASER

L, %2V TERERSE L 532
EHRMERTS. —BRRIIFHARHELI LSS D
M, 2~34 ChIES 5O THD.

YR PRREIRIEEIE D 2o BOEARE L o4,

4. VFA4 ¥ (LDC, Fifm#% - fiER* 0

H4Y)

2mg/kg kW o < DEFEL, BRHLEE5%TF
I TCERL , 2~4dmg/ke/hr THETRE T3,
U &4 L ASEEOEERTRAIC L SHRINY
WRHABERMIZESNT 9.

EAhEA S b, WIRIPE, MEET R A,
SRR ERAER TS LM 5D TLEHE
—H—TIHETS. KBRS THORAERFER
THLERTVEY, LENVBTETOhA %S
RTAIEHHD,

HEFETES o4 Y OBEEBE B,

RIRME TR RIS R

5. I¥VSFL (MDZ, #ish&: FVIAAn)»

5%7 FoffksrEEAEKTHIRL, 0.1~
0.3mg/kg®W oS DEHET S, ThAMLER
ShENFIOSHRIZAREHEFETS. &5
stk 5 iy, FERRE 0.1mg/kg/hr TR
ML, TuhAMIEEEETI6HBEIE
0.1mg/kg/hr§20.5mg/kg/hr £ THE TS, &
#RUT T AP HNIF0.Imeg/kg/hr T OHE
3 5. 05mg/kg/hr Té ik ¥ 64id, PIBHHE
EAPBAEREICHET. 4R ETVWhAY
AT, 2~38F8 T & 120.05~0.1mg/keg/hr
FTOUNET 3. BHREOBAIIHERE &2~
IFISEL Y, 1~2H2 0 THIEPLET S,

REEHisEL (0.8~236R) OTHEDAT
IAROREEIAEL, ThAMET o TERER
BFEA 12~ 24REENT 2 ABRLTH S, B
MOHRGATETREPHRERLLECS I LSS
D,y Auwf Ly, 230 2av{y,
FrafF-n, YAFTVEHATEEMHERE
HeHflondmE»r LR T30 TEET 3,
B8 . FRIRHSE LD - D BOERAHEL v, B
BEOBER® - DHRETS.

6. ¥ ¥y —n (PTB, BWRG: &>

T E =) FFRRHE?

1
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B, 3 ERN5% T ¥ UBETIOR L
ICERLU, lmg/kg/hr TBIGS, ML TRmEE T
g LEHNE, FuhAMETD, Bk
burst-suppression pattern (BSP) 24 3 3 T304
Z L i205~ Img/kg/hr 0K bmg/kg/hr & T
MBT 3, 1hDIZ3~5mg/kgh¥iE L TIstaiE
AR T A LRIk EBSPICT X, HidE
B TE 5. BSPTHHWHANEI 3184
{3 complete suppression (CS) &4 2 THET
5.

SENBE L ATHRELEETI00%E
TH5, REIBSPRCS A3 FTRERZ
HEEE =5 —354, BSP, CSLt k-5
B4R B 5T, FUOhAERNICIRG
B TREOBESITHhR 0, BEMRICRE
HRERLELTHEOTETOEEIZLHE L,

WE bk, TuhASEZDBSPRCSE
30~ 40RFRFRE L = HBRMGT 5. REARSR
femAaZ b 5 54, DZP, PHT, PTB&FE
RLDZP4EE PBAFET IIHELEMNML LS
b4z, BRI -HFEESTSI I LN DA,
SERITHIL TS LA RELRF I I &5
WOT, —HRIRIZHBAAL, 24REERTS.
HohAZ-RMESBEERIKEIZIE 726,
PTB#i i % 2mg/kg/hr THBH L, BSP,
CSEE5FT3HFT LT Imeg/kg/hr T2
Smg/kg/hr £ THIE L, BSP % 2-13CS %40 ~50
BT, BB FBMAET S,

IRug L, o ST . PTB &S S, CRP3EH,
FREIEEE T, M¥R (R< A6, KRADE
TR HERR) L EDRABENSVOT, ATHIK
BLAEAEERTS (F/93 2~10 pug/kg/
. ThTdMEHRPE#ESLEF 235~
10 pg/kg/B % BA), FTAN -2V DA T~
FLTHOLERAHEET S5 PTBE AEAl =+
DRI S AN S Z LT X, KINEIRO ME %
#EECE 5. PIBESITH EME %KL, PTIBO
B EBEEKTIORM EFRL, AE:S
FHRVERRIC L TABIAROEL »5 Ahh
WA 5. MERRIPTBESIFANEL &iTH
iR 64y, CRPEREBPITBEEE LB IZK
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20 (164) guU=h
HT 50, EO-HHADELEEHETS. £
AR AR E FEROBI A RS Y, YT
o X b (PGF2a) MWAFELERMAENALV Y2
IZHECTHIET 3. HEBELATTRIVhAE
MABT A L3 TEE0nOT, BOMTVhA
FOEALRLLBGETS. E<IX1IATEMER
pEraThETE, 20 DRTHEE DL,
3MEEET 3 HIIRERS (IR0 ERGHKIER
£, migrating partial seizures in infancy, ¥f#i
Bags - BUEBROTADALE) RITORAEED
R % T 5.

EE IR L A ER AT .

7. FARY =N (fEhH P TEF—-N)

Smg/kg % 3~59 THHEL . 2mg/kg/hr TH
FEE AT S, ThAMILEE D, WET
BPSiZk 5 % T1~2mg/kg/hr 32 10mg/kg/hr
FTHERT S, B S DA, EEMASEVD
TEHED LTI EMA I T & v, PR,
ME/ETIZPTB L EICHET S, ABAOVOD
PR TR O A £ U 5 O CHFAERR
A L, AIEHABDE L 226 Ahd, FROEF
WAEMPRRET, HECEABEELEAERTS. &
TAN— Ay DHTF—FLTHLEREERT 2
LTS, MARIHOOT, BANEONESE
Ik BEBETFHOALD, ~s) 5~ 10K
Jkg/hr ZHERFFZBMT S, X THREHhID
THESHTEIIEL , 24MHELL EERL S,

AR VPIREERE L MR A 2T .

8 EBBRM7 /N EF— A ARBE
(PB, @& : 7x /78—, ¥IF—N,
Pavy—nNER VYT LR

LRA~TOBRBHERETLEZ O VY,
FiET 5 EFOhAERSBRL, BRTZ LW
BLIoFd, FuhAOIE»ERE, 4~5H
BT, PRS0 pg/mbl ik 3LB605
ZEHB, EER OO TREFERELD
FIITD T ki hu,

21,2838, A3ET20~30mg/kgsr3—~4,
%3, 4HEAESBET10me/kg B3 ~4, BS5
H# 55~ 10mg/kg 52 (AP EEic & s
FEATIEATS, OFBEMELZHI~5HI

Vol. 31

Nod  (2004)

FH, Fo~FHlkERFRETIE1I~-2H
BRI THRERABEHTS. HAROXME
EATRIFEBTS.

B3 BB L REEAMRIRIEIZ X 5 Y,
suppression burst 12127 &%y, MIEET WMk
e BEIESE TIEERE TRATE T
B 5RO T, WHERPHEARAET. HA
BOFEHOEANTETH S, RAAERE, &
E0EAHNEEHN, HITMHBESO pg/mi
LTTHETS. HOhANBRLZHBE&GEPB
A FREOBEM, PHERIOR THRENS
ZeABn, —ENICGERRETIVLA, 120
pg/miS EOBERE & 28 BT s I Ll
BT 5. 2L TE S THEMAMERThIT K
L, ThTampeesidhid, 2amEHIED.
REREH<OT, HERORTVhARIEECH
w5, y GTPYEMT 54, HTOPBRHO
FBTHD, AST, ALTO LHAH T I RER
R S

EEPHNC KR THE L TRBREIZL,

HohAZELIEL BRERBITHAN,

9, ZHHE

R AR TE, RETEE RS DA
YINL s HHERERD Y

x #

)ER 8 SSENEOBRN - BE - Tk DR
B2oiEs B4, BUF LR, pp 98115
1989

2) FHEREL, RIER], & ikig, ftb: HuhABEK
ED AR, NRAF19 113119, 1987

3) Phillips SA, Shanahan RJ : Etiology and mortality of
status epilepticus in children. A recent update. Arch
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Clobazam as a New Antiepileptic Drug and Clorazepate
Dipotassium as an Alternative Antiepileptic Drug in Japan

Kenji Sugai

Department of Child Neurology, National Center Hospital for Mental, Nervous and Muscular Disorders, National Center
of Neurology and Psychiatry, Kodaira, Tokyo, Japan

Summary: Purpose: To confirm the efficacy and to clarify the
problems of clobazam (CLB) as a new antiepileptic drug (AED)
and clorazepate (CLP) as an altemative AED in Japan.
Methods: CLB and CLP were added on or replaced with con-
ventional AEDs in 55 and 170 patients with refractory epilep-
sies, respectively. Short-term efficacy was studied after at least
2 months of CLB administration and at least 4 weeks of CLP ad-
ministration. Long-term efficacy was examined in 31 cases with
CLRB for >6 months and in 86 cases with CLP for 26 months.
CLB was initiated at 0.15-0.40 mg/kg and increased by 0.1-
0.2 mg/kg every 1-2 weeks up to 0.28-1.25 mg/kg. CLF was
started at 0.3-0.7 mg/kg and increased by 0.2-0.3 mg/kg every
1-2 weeks up to 2.5 mg/kg. Tolerance was examined in 42 cases
with CLB for >3 months and 112 cases with CLP for >4 weeks.
Results: CLB was effective, defined as >50% reduction in
seizure frequency, in 71% of the short-term subjects and 81% of
the long-term subjects. Short-term efficacy was better in symp-
tomatic localization-related epilepsies, but long-term efficacy

did not differ according to seizure classification. Short-term ef-
ficacy was not different by seizure types or EEG findings. CLP
was effective in 70% of the short-term subjects and 80% of
the long-term subjects. CLP was more effective in patients with
localization-related epilepsies or in patients with partial seizures
or focal epileptiform discharges on EEG. Adverse effects de-
veloped in 47% of CLB cases and 31% of CLP cases, but the
incidence was reduced by lower initial doses and slow dose titra-
tion. Tolerance occurred in 24% of CLB cases and 48% of CLP
cases, half within 3-4 months after the initiation of CLB and
half by 2 months after the start of CLP. Upon rechallenge, 70%
of CLB-tolerant cases and 50% of CLP-tolerant cases responded
to each drug again by increasing or maintaining the dosage.
Conclusions: Excellent efficacy of CLB and excellent and pro-
longed efficacy of CLP for refractory epilepsies were confirmed.
Frequent tolerance and adverse effects were major problems,
but were manageable. Key Words: Clobazam—Clorazepate—
Efficacy—Adverse effects—Tolerance—Management.

THE PRESENT STATUS OF NEW
ANTIEPILEPTIC DRUGS IN JAPAN

Clobazam (CLB) was marketed in Japan recently as a
new anticpileptic drug (AED) for the first time in 10 years.
Single-blind and open-label add-on trials of CLB in Japan
showed significant efficacy. In adults, CLB was effective,
defined as >50% reduction in seizure frequency, in 64—
80% of the patients with partial seizures and in 60-92% of
those with generalized seizures (1). In children,; CLB was
effective in 50-68% of the patients with partial seizures
and in 48—64% of those with generalized seizures (2,3).

Other new AEDs have not yet been marketed in Japan.
Clinical trials of vigabatrin (VGB) were discontinued in
adults because of extraordinarily high incidence of visual
field defects, and therefore VGB is not prescribed for
pediatric patients, Clinical studies of lamotrigine (LTG)

Address cotrespondence and reprint requests to Dr. K. Sugai at4-1-1
Ogawahigashi-cho, Kodaira, Tokyo 187-8551, Japan. E-mail: sugaik@
ncnpmusashi.gr.jp

20

have been interrupted in adults because of the high inci-
dence of skin rashes and uncertain efficacy, but those in
children are in progress with increasing numbers of sub-
jects. For gabapentin (GBP) and topiramate (TPM), clini-
cal trials are now ongoing in adults, but those of tiagabine
(TGB) have been discontinued because of unsatisfactory
efficacy.

ALTERNATIVE ANTIEPILEPTIC AGENTS
IN JAPAN

Clorazepate dipotassium {CLP) is not a first-line AED
and it has not been reported to be particularly effective
in prolonged treatment of any seizure type (4). Some re-
ported effectiveness of CLP for complex partial seizures
(5,6), and others, for generalized seizures (7,8). Adverse
effects, including drowsiness, have been reported to be fre-
quent. There is, however, no study involving a large num-
ber of cases, and precise practical guideline for its clinical
use, including effective seizure type and dosage, has not
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yet been established. In addition, CLP is approved as an
antianxiety agent, but not an AED, in Japan. However, [
have occasionally seen its excellent and prolonged effi-
cacy in refractory epilepsies, unlike previous reports (9).

 As alternative AEDs, some antianxiety drugs showed
anticonvulsive effects. Ethyl lofrazepate is effective in
61% of the patients with symptomatic generalized epilep-
sies, tonic seizures, or diffuse epileptiform discharges.
Cloxazolam is effective in 52% of the patients with
localization-related epilepsies and symptomatic general-
ized epilepsies. Bromazepam is effective in 72% of the pa-
tients with complex partial seizures and secondarily gen-
eralized seizures, and flunitrazepam is effective for some
seizures. Mexiletine is reported to be effective for partial
seizures and minor epileptic status.

PURPOSE OF THE STUDY

To confirm the efficacy of CLB and CLP and to clar-
ify the practical use and problems of the drugs, I studied
short-term and long-term efficacies of CLB and CLP for
refractory epilepsies, and development and management
of tolerance and adverse effects of each drug. For accuracy,
both drugs were evaluated from the cases of my personal
experience, so that intér-observer biases could be excluded
and the efficacy and problems could be judged by the same
standard.

SUBJECTS AND METHODS

Clobazam

CLB was added on or replaced with conventional AEDs
in patients with refractory epilepsies who did not respond
to three or more conventional AEDs (three to 13 AEDs;
average, 7.6 AEDs) including either one or more of clon-
azepam {CZP), CLP, or nitrazepam (NTZ). CLB was initi-
ated at 0.15-0.40 mg/kg and increased by 0.1-0.2 mg/kg
every | or 2 weeks up to 0.28-1.25 mg/kg. Short-term
efficacy was studied in 55 patients after >2 months of ad-
ministration of CLB. The subjects included eight patients
with Lennox—Gastaut syndrome (LGS), 11 with West
syndrome (WS) or symptomatic generalized epilepsies
evolved from WS (SGE/WS), two with other symptomatic
generalized epilepsies (SGEs), one with idiopathic gener-
alized epilepsy (IGE), 31 with symptomatic localization-
related epilepsies (SLRE), one with epilepsy with contin-
uous spike—waves during slow-wave sleep (CSWS), and
one with unclassified epilepsy.

Long-term efficacy was examined in 31 cases main-
- tained on CLB for >6 months (615 months), consisting
of four patients with LGS, five with WS or SGE/WS, one
with other SGE, one with IGE, 20 with SLRE, and one
with unclassified epilepsy.

Tolerance was examined in 42 cases maintained on CLB
>3 months.

Clorazepate

CLP was added on or replaced with conventional AEDs
in 170 patients with refractory epilepsies who did not
respond to three or more conventional AEDs (three to
10 AEDs; average, 5.9 AEDs), and its short-term effi-
cacy was studied after >4 weeks of CL.P administration.
The subjects consisted of 30 patients with LGS, 19 with
WS or SGE/WS, 16 with other SGE, six with idiopathic
localization-related epilepsies (ILRE), 93 with SLRE,
and six with unclassified epilepsies [severe myoclonic
epilepsy in infancy (SMELD), five cases, and epilepsy with
CSWS, one case].

Long-term efficacy was examined in 86 cases main-
tained on CLP for >6 months, consisting of 12 patients
with LGS, 11 with WS or SGE/WS, 11 with other SGE,
one with ILRE, 57 with SLRE, and five with unclassified
epilepsies (SMEI, five cases).

Initially CLP was started at 0.3-1.0 mg/kg and in-
creased by 0.2-0.5 mg/kg every 1 or 2 weeks up to
2.5 mg/kg before April 1992, but adverse effects fre-
quently occurred with this protocol. The dosage was modi-
fied as follows after April 1992; initial dosage and increase
rate were 0.7 and 0.2-0.3 mg/kg every 1 or 2 weeks for
infants, 0.5 and 0.2 mg/kg every | or 2 weeks for chil-
dren, and 0.3-0.4 and 0.2 mg/kg every 1 or 2 weeks for
adolescents or older patients. '

Tolerance was examined in 112 cases maintained on
CLP >4 weeks.

Evaluation and statistical analyses

Efficacy was evaluated from reduction in seizure fre-
quency, and classified as seizure free (SF), >80% reduc-
tion (markedly effective; ME), >50% reduction (effective;
EF), and <50% reduction (ineffective; IE). Tolerance was
defined as positive when the efficacy was initially EF or
better and later became worse than the initial efficacy.

The efficacy of both drugs and incidence of adverse
effects of CLP were statistically analyzed by using the x>
test or Fisher‘s exact probability test, and the dosage of
CLP among the patient groups with different effectiveness
was analyzed by using the unpaired ¢ test.

RESULTS

Clobazam

- Favorable, defined as EF or better, short-term efficacy
was obtained in 39 (71%) of 55 subjects, including eight
SF cases, 10 ME cases, 21 EF cases, and 16 IE cases
(Table 1A). Favorable fong-term efficacy was obtained in
25 (819%) of 31 subjects, consisting of four SF cases, seven
ME cases, 14 EF cases, and six IE cases (Table 1B). Short-
term efficacy was more favorable in SLRE than general-
ized epilepsies except IGE (LGS+WS+4SEG/WS+other
SGE), with higher rate of EF or more favorable cases in
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TABLE 1. Efficacy of clobazam and epilepsy classification

A. Short-term efficacy®

Efficacy (% seizure reduction) SF (100%) ME (99-80%) EF (79-50%) IE (<50%) No. of cases
Lennox-Gastaut syndrome (LGS) 2 3 3 8
West syndrome (WS)/SGEs evolved from WS 2 4 5 11
Other SGEs 2 2
Idiopathic generalized epilepsies 1 ]
Symptomatic localization-related epilepsies 5 7 14 5 3!
Undetermined epilepsies (CSWS) 1 | ’ 2
Total no. of cases 8 10 21 16 55

B. Long-term cfﬁcacy”
Efficacy (% seizure reduction) SF(100%) ME (99-80%) EF (79-50%) IE (<50%) No. of cases Discontinued
Lennox-Gastaut syndrome (LGS) 1 i 2 4 4
West syndrome (WS)/SGEs evolved from W3 1 1 4 7
Other SGE 1 1 1
Idiopathic generalized epilepsies 1 1
Symptomatic localization-related epilepsies 3 5 10 2 20 11
Undetermined epilepsies (CSWS) 1 1 1
Total no. of cases 4 7 14 6 31 24

SF, seizure free; ME, markedly effective; EF, effective; [E, ineffective; SGEs, symptomatic generalized epilepsies: undetermined epilepsies, epilepsies
undetermined whether focal or generalized; CSWS, epilepsy with continuous spike-waves during slow-wave sleep.

4} G5 + WS/SGEs from WS + other SGEs vs. localization-related epilepsies: p = 0.014 for EF or better, NS for SF and for MF or better.

51.GS + WS/SGEs from WS + other SGE vs. localization-related epilepsies: NS for SF, for MF or better, and for EF or better.

the patients with SLRE (p = 0.014), but long-term efficacy
was not different between them.

Favorable short-term efficacy was obtained in 41 (68%)
of 63 partial seizures including 11 SF, 16 ME, 16 EF, and
20 IE cases, and in 19 (61%) of 31 generalized seizures,
consisted of seven SF, five ME, seven EF, and 12 IE cases
(Table 2). Both efficacies were not different between in
partial seizures and generalized seizures.

Favorable short-term efficacy was not different among
the patients with focal epileptiform discharges on EEG,
13 (68%) of 19 cases; multifocal epileptiform discharges,
17 (81%) of 21 cases; and generalized epileptiform dis-
charges, nine (60%) of 15 cases.

In total, 34 episodes of adverse effects occurred in 26
(47%) of 55 patients, including drowsiness (14 episodes),

decreased activity (eight episodes), increased seizures
(five episodes), agitation or irritability (two episodes),
drooling (two episodes), and fair, ataxia, and oculogyric
crisis {one episode each). Most of them developed as the
dosage was increased, and CLB was withdrawn in 22
episodes, reduced in seven episodes, and maintained the
same dosage in five episodes.

Tolerance developed in 10 (24%) of 42 cases main-
tained on CLB >3 months. Such tolerance occurred in
two cases by 2 months, in five cases by 4 months,
in one case by 6 months, and in two cases by 1
year. CLB once again became EF or more effective
in seven cases (70%) of such patients by maintaining
the same dosage (two cases) or increasing the dosage
(five cases).

TABLE 2. Short-term efficacy of clobazam and seizure type

Efficacy (% seizure reduction) SF (100%) ME (99-80%) EF (79-50%) IE (<50%) No. of cases
Simple partial 3 1 4
Complex partial 4 3 3 11 21
Secondarily generalized 4 4 1 3 12
Partial clonic 1 3 1 1 6
Partial tonic 2 3 11 4 20
Generalized lonic 2 2 4 6 14
Generalized tonic-cionic 2 2
Atypical absence ' 1 1
Myoclonic 2 2 4
Atonic 1 2 3
Tonic spasms 2 3 2 7
Total no. of cases 18 21 23 32 94

SF, seizure free; ME, markedly effective; EF, effective; [E, ineffective.

Partial seizures vs. generalized seizures: NS for F5, for MF or better, and for EF or better.
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