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—Abstract—

This study was performed to evaluate the effects of acute withdrawal of
antiepileptic drugs in epileptic patients during continuous EEG monitoring. One
hundred sixty-five withdrawals in 134 patients who were candidates for epilep-
tic surgery were included for this study. Clinical features and frequency of
seizure were observed after drug withdrawal with daily monitoring of serum
drug level. The phases after withdrawal of antiepileptics were divided into
phase of therapeutic drug level, phase of falling drug level, and phase of sub-
therapeutic or undetectable(zero) drug level. There were significant increase in
frequency of seizure and seizure of secondary generalization after acute with-
drawal of antiepileptic drugs. Number of seizure during the period of drugs
withdrawals was not correlated with onset age of epilepsy, duration of epilepsy,
duration of medication, and number of administrated antiepileptic drugs.

The number of frequency of seizure before drug withdrawal was correlated
with the number of frequency of withdrawal seizure. The number of seizure
frequency after carbamazepine withdrawal was significantly higher during the
phase of subtherapeutic or zero drug level, and not during phase of rapid
falling antiepileptic drug level.
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Table 1. Characteristics of subjects

& Fole) FAZ AF 4B No. of Patients 134
2o wEY FRe) Pk Sex M:F=88:46
(Marks, 1979; Theodore’s, Age 8-53 yr (mean 27.9=9.3)
1987) 3 AzEy 2 7)Ae 3 History of Epilepsy
@) YA A Bk Onset 2ge of epilepsy 1-40 yr (mean 13.327.7)

Spa ogAmdE 2as Duration of epilepsy 1-41 yr (mean 14.
2 ARFA) ke GA4 7@ History of Medication
& A%e) e 467 A= Onset Age of Medication 2-41 yr (mean
3 weg % 9o pas - Duration of Medication 1-31 yr (mean
€% ARE HalAlE Hoga] Therapy )
Nz AEREAE AW Monotherapy carbamazepine 2
AL AT Aol o b ey :
o1& e 29 Hart Polytherapy
AFFeld. 2 ¥2F ) two drugs used carbamazepine + valproate 53
A% ALATPA Aol 7hs carbamazepine + phenobarbital 7
¢ @ e 250 Bl sk carbamazepine + phenytoin 3
3 97 A B8 Folq 9 phenytoin  + phencbarbital 3
ang 5 Qﬁ};“ an. phenytoin  + valproate 4

¥ ane ang tass - Vl,l:ree or more used 32

pe of seizure

W A71d $eded 93 Simple partial seizure with or without B
WY FeiF d&9HANE cccondary gencralization 1
A3 A7) FEF Fol et Complex partial seizure with or without o
e gae] 93FEE BB secondary generalization -
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1247 (90%) ol Aek. A3RAE] T} Fold §
ARt carbamazepine, valproate % pheny-
toin  ©1927 carbamazepine @5 FAE 27
%, valproate ©% ¥I3 43, phenytoin @5
AT 19, £ 74 ol e FelE 709 % A
TR ol ol e AT oMo Wi R T
o 4 2.8 7|2 ekt (Table 1).

2. A7 gy

W3eaAg JAAZ F T Fold FRAAF
Fob ARl BT FAol FUF Fol A% vy
st ZAAE AAsE ekl
A3 AYEAFE o183, FoAFN 4
FATE ol gAA AYR Hsazion Y ¥a
& e RAAY ¥PEE B¢ A A
F& Agstgct. UM e B date] 14
S| A-he A% AE @it REAR SeiF
21530 stger, vid sad vve e =g 1
Qle] AT oAbt dEsel Ao s 9
£ wysgnt

e W 197 $RSE Ay, IR
Al Fd A Fol we] M= 5 WATHELS
(B7RA 3¢ & @2 ol FARA FE A
W) NE)/(FAAA FE A B2 MR R A
Al $AUA] T F dATHES dF F
B9 ¥%, Y @AY, FY71 FES A
=713 2 FZFRA T A @R dzee
g 2R

PAUA TG F VWL F8 o] ue}
3 @A2 rlvh(Marks, 1991). Al 1 €A o
Fel ¥l ARFEL FALE AR carba-
mazepine® 4us/ml <14, phenytoin® 10 g/n!
ol % valproatet: 50u/ml ©%, Al 2 BAE
el ¥/ A% P&dE AR carba-
mazepine® 2-4us/mi, phenytoin€ 3-10us/al
B valproatet: 12-50us/ml, 2213, Al 3 WA
°F€-°| FEh of g WA §30) 5!*] ae A7

2ug/ml ©1%, phenytoi
Smx/nl gk Valproatet 12a/m W1 A7l2
shck. @AAAe) GFFEst WAAG A9l o
FEEE 2 YA WNE oS8 A
o2 Ak, & d7elME carbamazepine

18413}, phenytoin 22A13F 3 valproate 8AIZF&
W7l Sk (Marks, 1991). ¥ A71E 3
71 9 Y FEEA BF TS 33U
o, g9 AR ok Hd TA AgEG

3. BAH 24

FAUA T F dape] VENsie GEe) ¥F
FE, A WL, #9713 FEe A=Y
aea YA FE A e uese] 333
AL ttests® sglon), FEAA F2 F A/
8 8 HlEe] Feli= Wilcoxon signed-rank
test® #)sstATk

R

dd@a 1349004 $RAA FE F 1658
Hl) e-ssh 2] A Adsislen, 13 Ake)
713be Fi 420l

PABA F& F e dEE A FF 1,708
2 F9 A9 0.20319] W&l felsb Fkg
(040.00). °l&d F7he &, of RFAAM e
Fgol3l} (Table 2).

Table 2, Frequency of seizure before and after
withdrawal of antiepileptics

Sex\Frequency  Before After  pvalue®
Fomale (n=66)  0.18+0.42%5  2.33:4.925  0.000
Male (0109 0.2140.478 1381472 0.000
Total (0165 0.20+0.460  170£3.124  0.000
Frequency : number of seizures per da;

Before  : seizure frequency before withdrawal

of antiopileptics
After * geizure frequency after drug with-

drawal of antiepileptics
*  obtained by t-tests

YARA FE A F pwe NEE 2474
0.16 % 0.643] ol or], WAZ7HEE 3.06 ©|A
ok $ARA FE A F oA AN e W
b 22 0.04 % 1068 oldn WaAEsHEe
24.09 ©I1AcH(p<0.01) (Table 3).
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A9 2L w2t 104 w12 23 104 ©]
4 TeR WEgE |, 104 vl 2o FHUA
@ 3 & 23e NsE 0.31 2 21782 3%
A FT F wAF7HE) 5.92 olgeh 104 1%
T FEEA FE A F o2 WxE 013 3
13982 93AA 2 F 2=457H8e] 10.00
Aok 104 o1 F oA 104 miw 2 Mo} g
7Heel wskevk A4 #elde il (Table
3.

Table 3, Frequency of seizure according to the

e 7E713ke] 108 ol F3 109 o3 2
L2 RS o, 103 UEe) 3784 FU A
F e Mss 47 .27 3 1.8632 YAUA
FE F ORF/HLL 5.88 oAk 10d <13 29
FEBA 22 A F wRe] WEE 47 0.16
16032 $RUA FG F WAF/HE 912
B #9712 104 ol% Fold 2AFTHEe] ¥
& AFoldod $AH22 FoAde Al
(Table 3).

P

type of seizure, onset age of epilepsy, duration of

epilepsy, duration of medication, seizure frequency before withdrawal and mode of therapy

during withdrawal of antiepileptics

\Frequency Before After sz
type of seizure

SPS/CPS 0.16+0.39 0.64:1.295 3.06

Gsz 0,040,249 1.063.008 24.09

p-value® 0.003
onset age of epilepsy

<Loyr 0.3120.59% 21753148 5.92

10yr 0.13:£0.320 1.3943.084 10.00

prvalue® 0.183
duration of epilepsy

Coyr 0.27+0.588 1.86:£3.946 5.88

10yr 0.160.352 1.6042.484 912

p-value® 0.330
duration of medication

10yr 1.82+3.509 632

10yr 1,582,685 9.35

prvalue” 0.322
seizure frequency before withdrawal

(3/Month 0,050,160 1.3322.440 24.00

3/Month 0.380.639 25123754 562

p-value® 0.016
mode of therapy

Monotherapy 0.12=0.156 1.10£1.056 8.52

Polytherapy 0.23%0.520 1.90+3.534 723

p-valuo® 0.513

Frequency © number of seizures per day

Before : seizure frequency before withdrawal of antiepileptics
After : seizure frequency after drug withdrawal of antiepileptics

SZ : ratio of seizure frequency between before and
* ¢ obtained by t-tests

after withdrawal of antiepileptics
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Table 4. Seizure frequency in each phase after carbamazepine withdrawal

phase 1 phase 2 phase 3 p-value® prvalue™®
SPS\CPS 0.79£L730  0.4120.966 0.540.675 0.217 0.207
GSZ 0.16£0.507  0.2520.712 0.79+1.363 0.034 0.015
All seizures 09541720 06741139 1321345 0.025 0.005

phase 1  the phase of constant therapeutic drug level, 4 g/ml
phase 2 : the phase of decrease drug level, 2-4 g/ml

phase 3 : the phase of subtherapeutic or undetectable drug level, <2 g/ml

SPS/CPS : simple and complex partial seizure
GSZ secondary generalized seizure

*: between phase 1 and phase 3 (obtained by Wilcoxon signed-rank test)
**: between phase 2 and phase 3 (obtzined by Wilcoxon signed-rank test)

PAYAL AHE7Ie] 109 o 23 109 o]
4 2o Wbrgld W, 104 uiw 2o FAEA
9 A F U UEE 424 0,25 2 1.824 o]
A3 FHAA FE F TAIHEL 6.32 oAk
104 o4 #9] FREA 2 A F 2] AEe
2zt 0.15 % 1.588] ©1n FFEA F2 F 2
AF7HEE 9.35 oIk 109 o1 2ol BFE
A FE F 2AZTMEC) ¥& Fgelno T4
Felde gl (Table 3).

A T2 A Tl W=k 1R 38 7
w23t 38 o]l Zoz Rtk 17496 33
vl FelA RAWUA FE A F 2R WEE 7
20 0.05 2 1.3382 9334 e F @A3HE
o] 24.00 Itk 33 °% o] FRAAA & A
F uFe WEE 0.38 2 25132 $3AA 32
F wRF7HEel 5.62 |9k BEAA FE A
e} WE7 1Age) 38 oldh weld gBAA F
@ F 2FF7HEe] ERX0Hpd.05) (Table 3).

©d PAUA Fq FH T A o3 HE T
o oA FFRA FE F wIIEE B
8.52 ¢ 7.23 2.2 w58t (Table 3).

Carbamazepine &% ol FoA $38A F2
Foue] ves ¥ odEe 3 A 184 0.79
3, Al 2 2 0.418 3 A 3 @A 0.5482R A
718 FHAE Fele gglorh, ol AN )
2% A 194 0.168, A 224 0.255 £ 4 3
@A 0795 Al 3 wAN Bl A= Al 1
2 A 2 SA s E%cHp(0.05) (Table 4).
Phenytoin 3 valproate 3¢ ¥3@A ¢

7k Aol FARA £4E A gk
@

2 dFdMe PlHez PBAE S8
o9 ZASRAN FRBEA FAE ) FS
BRI e L e e
ol BAY wae Wt BR Flsged,
olxd AR EFe WEFvhge] yEErc
® &Stk Marciani (1985) & 823 &=l
A g AR FET 9 oAH ALY e
HEs F7kee, B71Ac e AAE 3BT dele
FRERY d=s ¥ Fledn Rasgo
Malow% (1993) & carbamazepine &% A& &
AN GRFBAE 4% olud) vl=A HaA) 2R
A5k 109 el BH MAM3) PFF AFE M2
HlEd g b BEFRER dEdls A2 v
sgont oAy AAY LA WEE BE &%
= PFF 291 o wgv dck £ A7l
PRVA FE F oAy AP e st R
el vzl vg 3748 23 Marciani®
(1985)3 Malow$(1993)9) Bmst 9 dch. 5
7HA olge] FREAE ¥ & T sed BAAA
gRe] zA] FEIA 2T SATIA & 7
YRIALE AAS FEAAE @ @R AE=e
3t gtk SsicHSchmidt, 1983; Callag-
han%, 1984; Albrightst Bruni, 1985).

PATA 2T F @R vlse e 93
3, #9712, AsAREAY % A2 3R
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ol g old Az PAVAE ¥ E T3
& Bold @M ol ge] FAE MM A
FEdhe At ¥R =E e widYs ¢
o] gtk Albrightst Bruni(1985)¢] st
el 971 R ABITE A9 A} Ee
2 T 2T wPNEd 9%E FA devhe
B35 (Schmidt. 1983; Callaghan, 1984;
Albrightst Bruni. 1985) 7} H]3:§ Akelch,

8 2 d7elN FEEA FE A 2H Ne
748 38) vl FolA @ 38 o) T ¥)F ¥
ABA T T e Wt o} WATE
& o ek oAY PEEA FE A e s
7t Bgkd P Fe F BAFIHE0 2o Ae
Aol P 4L WP Aow gzEc)
Shorvon¥ Reynolds(1979)& #7484 F¢ 2
Ao st B B¢ PAUA T8 F @St
&l 5ok dgovl, Albrightst Bruni(1985)&
BRA T A 2Re] N PPAA TS F
B Frksk AGTR st 2 AT Aseke A
|7} sieh

Shorvens} Reynolds(1979)& ¥ 71 ol4l &
ZUAE He T8 o8 AN gAAAE
ARG W BAL g o YREA FH
7 BE5E 23] NE F7PL Egoin sen,
Callaghan(1984) 2 Albrightsh Bruni(1985) €
2E A%E 2ng ot g 2 A7dMe 25§
o 3 HE FAZ Al B8 oF 2E &
BEAE FA FTE T FAFREL A7t A
Ak

WA R F P oMEymd B A
Wt s Wshe 23] w2t Heol7t sick Sosh
Gotman(1990) 3 Marks% (1991) & carba-
mazepined $83k3 R FAzelA TG
BAgle] BF It ol WA SHHA ¢
€ A7)el EAe =gt M wtva sthes,
Malow$ (1993) = carbamazepineS #¥E o
o1 A W) MEE ¥F FBEA} Ol
S 5P @ A7l M wskoa s
o & ATFIAE carbamazepine BF Fof 2o
A GEe) BRI A RAG 3HHA @e A7,
& Al 3 WA GE FEA dae] Mgt b
EYh ol Al 3 VA ok FEAZC Bzl

W7l §& o FE carbamazepines] FoIE FE
stelehE A 1% A 2 RAeiAE 23] deb 9
9 carbamazepineel B4 SUH $HE epox-
idet B2 E3E Uehiy) WEY bsdel 9
) (MarksS., 19915 Malows, 1993) =& ¥
o) g BT 9FdAEg seze 93
SerEst e FEEES v % € b
ol 7 2L AelchMalows, 1993). W
Marciani (1985) & 9484 9 2% 2zt
M= b E9UR SR, Bardys(1992) &
carbemazepine® %833 9Y 83 24 %ol
39 7 wa vse dee ST 4% 2ad
Jhe A7 M stk sgen, wAEA 9
AF w2 FAJAY BF ¥E g wE 3
Fuvke 9P Fed BE USR] Jad
3 #4319 Bromfield$(1989) € phenytoin
% carbamazepine ¥ %ol 244 phnytoing
A7) 9 € o B2 e Fee $Es} o)
+ We AZld 2gEnn $9ov, Markss
(199D ¥F phenytoins] FE7 W5 RAL
3AEA e Asld 2a wasl st A
T Ssish 9 barbiturate A¥el FEE
$98 FlE AE REFEG U3 4B B
3397 g A7\Rc F8e $E7} aske A
A g3l w4l wEd § sdn S9d
(Theodore, 1987). # 7|4 phenytoin
% valproate @5 Foi2el 257 Ao P73
A 39 T AVl e Bae) vEe 24 5
ek & A7 A% olde] DS (Marciani
$, 1985; Theodore¥, 1987; Bromfield%.
1989; So% Gotman, 1990; Marks%, 19913
Bardy$, 1992; Malow$, 1993)2 224 5
@ oume g st 3R 289 )
o wgt d2A vehg sbedel o 4gEtt.
BAAN FRAAE WA FReke AT
e =28 §4 9RRAY Fed 4 dFe
A9 gk A2ele DA O 547 A8 A
sl £7 Al A% vdle-ds RABAE
A9 PAUA FAE 32T & 9k 2=
Wrele VA 2% F 2o dpusie @
Fo) sbsdih. & @FE @4 due-vs 242
AE A8 992 WAy BReANN PREAS
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A7) FHEAE | vehde wFe) ANE, 94
P B A YNNG e} BF wmee F
VYL AL A B AFelAE PFE FH A
Fel 27 vlse] gt Al Sigler PAUA
8 F A7 23 A=e] Wse carbama-
zepine E FoFoNT &AL ek amE
wate] O Y4 wEEe b AR 477
H de @ oz 4AN, FF valproate,
phenytoin 8 W& i @A Fo FT|
WE AEe N 2 GFFdel diF a7t Lo
stcta gz,

z B

2 AT 71 FPAAES B8 29 vy
AARA 1347904 FAVAE A7) TS
o) vehte g WE, dddd R 28 B4
A7) FE ARG S 924 FE F 2R W
EE U5 FTH B ST BRA R
X, FREFe dERg o3d ANy e A
EF7Hg0] o B3iTh

YABA FT F @A el YS,
A3, ARVIY T A2 3830 A

PABA T FE A< Wae) HI=s} 38 u)wk
©IRE A 38 13 TRG PFUA FT F
w7kl | gdh

Carbamazepine 5% FTA carba-
mazepine FEol we e A71E 2o NEE
carbamazepine®] ¥%7} #l$- @AL SHHA &
€ AN AF A debdh

olde] AREA 71N YFBAE B4 29
BATE BAZ) GA-A REE FUG A9 2
< Nert 37 E € 5 e 53 oA A
A e § bsdel B4E O 5 Uk B3
A FE £ AE LR WEE carba-
mazepine ©E Fo] MW 2AEenE JE
FRe PAUA FATINE A8 AF7L AP
sjejok & ol
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