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Studies on Factors Influencing on Antiepileptic Drug Disposition
—Age and Drug Interactions—

Akihiro TADA
Department of Pharmacy, Shinshu University Hospital
(Director : Prof. Hivoshi ZENDA)

The influence of age and concomitant drugs on apparent clearance (ACL) of phenobarbital (PB), valproate
(VPA), carbamazepine (CBZ) and phenytoin (PHT) was studied in 1331 samples from 1100 epileptic patients.
There was a large inter-patient variation in the relationship between serum levels and doses of the 4 drugs.
The ACLs of PB, VPA and CBZ were increased with increasing doses of each drug, suggesting the occurrence
of metabolism autoinduction in PB and CBZ and an increase in the free fraction of VPA serum protein binding.
In a comparison of ACL in 6 different age groups, the average ACL of the 0-5 years age group was the largest,
and the ACL significantly decreased with increase in patient age for all drugs. However, there was a positive
correlation between VPA ACL and age in patients under 2 years of age. The PB ACL in monotherapy was
larger than that in polytherapy. The VPA ACL increased by 20-409 with concomitant administration of PB,
CBZ or PHT. The VPA metabolism was increased by PB and CBZ in a dose-dependent manner. The CBZ ACL
was increased with co-medication with PB or PHT, but decreased by VPA concomitant therapy. As many
factors influence antiepileptic drug disposition, therapeutic drug monitorings are necessary and useful in the
drug therapy of epilepsy. Shinshu Med J 41; 115—129, 1993
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PB 429 61.0 = 29.4 12.9 =+ 6.0 14.7 = 12.0  0.2~73
VPA 718 621.3 = 338.9 61.2 =+ 21.6 16.3 =* 14.6 0.1~77
CBZ 508 356.2 =+ 193.7 6.3 * 2.2 4.4 * 1.0 0.5~78
PHT ($E&D 326 186.7 £ 97.9 9.3 =+ 7.6 22.7 & 13.5 2.6~T77
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0~ b RE 86 2.66 £ 0.86 13.12 =% 8.06 9.7 =+ 3.51
5 ~10mEHE 89 2.62 =% 0.69 13.27 =+ 5.23 9.15 =+ 3.09
10~155% 5 96 1.74 =% 0.65 12.26 =* 4.62 6.24 =+ 2.40*
15~30R% ¥ 120 1.58 =+ 0.66 12.95 &£ 5.88 5.60 = 2.53*
30~50RE 29 1,31 + 0.50 13.80 =+ 6.18 4.63 =+ 2.43%**
50p% LA LB 9 1.26 0.38 12.09 = 3.15 4,42 =+ 0,84***
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* L gL Mean *= SD Mean = SD Mean =+ SD
fFIBEFE B2 & s
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& & 718 17.8 =% 7.0 61.2 = 21.6 12.8 = 5.0
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0~ 5K 64 21.9 = 6.9 68.8 =+ 23.4 140 = 4.5
5 ~10mEE 86 16.1 =+ 4.0 62.1 =+ 17.8 11.1 = 2.7*
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& B 356 16.0 =+ 5.8 63.2 =X 22.0 11.1 * 4.0
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&l A Mean =+ SD Mean =+ SD Mean + SD
0~ 5 RRE 70 12.9 % 4.9 6.1 =+ 1.9 910 = 294
5 ~10m% R 140 11.2 =+ 4.1 6.3 + 1.9 77.1 +  25.8*
10~ 15155 99 10.0 =+ 3.8 6.5 =+ 2.1 68.0 =  28.0*
15~ 30R%EE 164 8.8 =+ 3.7 6.4 + 2.5 61.9 +  28.2*
30~50RmEEE 27 9.1 = 4.2 59 + 2.7 74.8 = . 44.4%*
50 LA B 8 55 =+ 3.0 4.6 * 1.8 49.2 +  16.1*

& & 508 0.2 £ 43 6.3 + 2.2 71.8 £ 304
#58 . (mg/kg/day), BE ; (ug/ml), 7 Y735 v 2 ; (nl/hr/kg)

SD ; HE#eiR=

*LO~5REEELEEED D (P <0.00D)
*LO~SRELEEED Y (P <0.05)

®5 FHL T == b VIERBIEOMER

) PHT #4548 PHT #85 PHT 70735 v A
Fom S Mean = SD Mean =+ 8D Mean =+ SD
0~5EE 4 3.9 =% 1.0 2,1 =% 1.6 119.1 =* 63.2
5 ~10meEE 30 6.2 =+ 2.5 9.2 =+ 8.9 68.0 =+ 82.6
10~ 15558 66 4,9 =+ 1.4 6.8 =X 4.7 41.6 =+ 27.0*
15~30/%5E 156 4,3 =+ 1.3 10.0 = 7.7 25.6 =+ 17.0**
30~50FE R 56 4,2 =+ 1.4 10,6 = 9.0 24.3 =+ 15.5%*
S0R% LA L 14 4.7 % 1.4 9.1 =% 6.6 34,1 = 23.5*
& & 326 4,6 =* 1.6 9.3 =+ 7.6 2341 % 35.8
#E5H ; (mg/kg/day), BE . (ug/ml), 7 V73 v R ; (ml/hr/kg)

SD ; HeREE

*IHE~I0RBELEEED Y (P 0,05
5~ IR LEEEDS D (P <0.00D)

F6 v =zAnEs—AOMEIBRERIR

] PB# 58 PB & PBz V75V R
Eyu g E Ol
Bz M Mean *+ SD Mean + SD Mean =+ SD
PB 136 2.49 =X 0.80 11.26 =+ 6.45 10.20 =+ 3.20
PB+VPA 119 1.97 =+ 0.90 14.22 =+ 5.76 5.9 =+ 2,43%**
PB+CBZ 26 2.28 £ 0.76 12.53 = 4,13 6.00 2.36%
PB+PHT 52 1.71 = 0.67 13.18 =* 6.03 6.00 =+ 2. 22%
POLY 96 1.53 =+ 0.70 13.72 =+ 5.46 4,91 =+ 2.33*%
& & 429 2,02 + 0.87 12.94 =+ 5.98 7.22 =+ 3.40

#5548 | (mg/kg/day), BE | (ug/ml), 7977 v A (ml/hr/kg)
SD ; #E#{R=, POLY ; 3AILL PR
* PBHMEEHLIBEEESHD (P <0.001)
O3EID BB LEEEDS D (P <0.005)
el 3HIBLEHAEBEEEEEDS Y (D <0.0D
weer D 3HIDIEHEEATELEEEDS D (P <0.05)
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VPAREE VPA BE VPAZVT735VA
RS BEH Mean * SD Mean = SD Mean = SD
VPA 356 16.0 = 5.8 63.2 =& 22.0 11.1 =+ 4.0
VPA+PB 119 19.4 = 6.8 63.7 =* 23.3 13.4 = 4.1*
VPA+CBZ 112 20.1 =% 8.1 55.2 = 17.7 15.9 =+ 6.2%**
VPA+PHT 34 17.0 =% 6.6 51.0 =+ 26.3 15.1 =+ 4, 8%**x
POLY 97 20.0 £ 8.0 60.6 £ 19.1 14.3 =+ 5.4*
& & 718 17.8 =+ 7.0 61.2 = 21.6 12.8 =* 5.0

1358 ; (mg/kg/day), BE ;| (ug/mb,
SD ; fE#mz, POLY ; 3HILALLHFR
* VPA BIHEESH LEEEH D (P <0.001D)

* VPA+PB LEEZESHH (P <0.00D)

»x . VPA+PB LEEESY (P <0.05

79735 v A, (ml/hr/kg)

8 prs~¥evofFIBHETR

: CBZ#5# CBZ & CRZZ7VTIVA
BN BER Mean = SD Mean =& SD Mean = SD
CBZ Bif 198 9.8 £ 3.6 6.5 £ 2.0 66.5 =+ 27.2
CBZ+PB 26 10,7 =+ 4.0 57 =& 1.6 80.2 = 31.9*

CBZ+VPA 112 10.2 =+ 4.5 6.6 =X 2.2 66.0 =4 25.9
CBZ-+PHT 54 11.4 =+ 4.8 6.7 £ 2.4 77.2 =+ 36.2*
POLY 118 10.3 = 5.0 56 = 2.3 82.0 = 32.7**
& B 508 10.2 £ 4.3 6.3 =+ 2.2 71.8 +  30.4
W5 | (mg/kg/day), WE ; (ug/mD, 7 V75 v A (mi/hr/kg
SD ; fEdE{RE, POLY ; 3#BAEHHE
*; CBZ M5 L EEEZH D ¢ P <0.02
** : CBZ BMiGSEH LI HEES Y P <0.001
£9 7a==t4vOlFIHFRARRE
PHT #58 PHT &5 PHT 2V 7 3~ A
brEY BAER Mean = SD Mean =+ SD Mean =+ SD
PHT 73 50 = 1.7 11.1 =+ 10.2 33,7 & 29.7
PHT-+PB 52 4.6 =+ 1.6 9.3 =* 6.4 30.6 =L 22.7
PHT+VPA 34 4.6 £ 1.2 10.0 =% 8.3 27.8 & 14.7
PHT-+CBZ 54 4.2 =+ 1.9 7.4 =L 6.1 33.1 = 21.9
POLY 113 4.4 + 1.5 8.8 =+ 6.5 38.0 =+ 49.8
& & 326 4.6 = 1.6 9.3 =+ 7.6 34.1 =* 35.8
B ER | (mg/kg/day), WEE  (ug/mb), 797 v A (ml/hr/kg)

SD ; fEMe{meE, POLY : 3HIRL LBt

D BEMOBENMIOZ )T I RIZRIETHEED

1

DEE

T /308 -0 (3K6)

PB s 580 ACL 1310.20£3.20CTH 5D

122

w3t L ¢, VPA, CBZ, PHTHtRB I Th £ h
5.99+2.43, 6.00+2.36, 6.00£2.22240% LA L %
INE ot (P <0.001), Ehic, 3EIALGHART
134.9142.33 50% LT (P <0.001) ETL, 2
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2 Ansalp (FET)

VPA MG SEEOFH ACL 1311.1+4.0ThH B D
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BECH14.305 48U T e 2 2 KIBER & 2R
BETH-T1,

3 HaRi=Erv (FER)
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CBZ Bl 5884 X 08 VPA fEE B0 ACL it
66.51:27.2, 66.0:£25.9& &\ i% 782 - 7 A PB,
PHT ffRI#C1280.2431.9, 77.2+36.2L 2797 5
v ADBEMAS BRI (P<0.02), %7, 3FILLE
PEFEETI1382.0432. 7 A& B b2l a bk (B
#eE5#E L P <0.001),

4 v==bAv (F9)

PHT B 58zt~ PB, CBZ tHEELIZE A
EEALI e o Fo 2, VPA fEREET ACL ob$
TelE T AL bz, Tots PHT OEE I HEHERE M
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(A)
(ml/hr/kg)
1507
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1007 LR oo

Carbamazepine Apparent Clearance

0 1b Zb 3b 40
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1507

1251
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501

25+

Carbamazepine Apparent Clearance

0 1 2 3 4
Phenobarbital Dose (mg/kg)

X8 A= YDENFOr VT I RCHT B AT REE, 7= e R~ LD
EHEE @A) Y=1.24X+40.4 (r=0.42, n=112)

B, y=18.0%+39.0 (r=0.42,

Kx<, FOROMIEEEIFEDbLILh 2T,
E ZMORMINI ) 7S AL HRENDRER

& DREE

1 72/ AREZ—ARkNTBANT nlBOBE
(®E5)

PB-ACL Wicid4 % #H L i VPA i 5EEBXO
B4 o\ C PB, VPA @ 2 38 0 2 o fif F % fiE
i L teo @EF (¥=0.026x4+5.6, v =0.071,
n=119) ¥ X LML E (Y =0.032x+4.5, T=
0.13, n=77 OBEHFENRI LEHE, ACLOE
Tzt LT VPA O SBEFEESR DL b i - o,
1R (M5) Tk y=—0.140x+10.9 (r=
0.35) LEELAOCHM (P<0.05) 2RLA, T/
b VPA 0 58038 2 512 - T PB-ACL 2ME
THaZEHRLTV S,

9 T AL ENTBEIAATEE DR

2 (6D

PB-ACL ("Wiz3t+ 5 3£ L 72 CBZ o 5E&) D
#zo\C PB, CBZ o 2 Yot FAILME L
Foo 2600 & DEIAICIZDH BV =0.241x+5.3 (T =
0.41) LEEIIEDOHEE (P <0.06) &RLT.

3 AATeBRNTET = AL - ALDR
(7 A)

VPA-ACL Wizt 2 R L 7= PB o 5 R0D
gy o\~C VPA, PB o 2 EEM D HERBIAMRE L
fro Y=1.87X+9.7 (r=0.41) L PBO#EL5&D
s VPA-ACL 28K E { s T 2 & %R
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n =26)

L= (P <0.001),
4 AnTeBiINTasrs=XevorE J|7

B)

VPA-ACL (Vw4 244 L CBZ o580
-2\ T VPA, CBZ @ 2 WMo OtRBIw T L
fro ¥ =0.400X +11.6 (r=0.28) £ CBZo# 5
ooy VPA-ACL 3K E (o T 2 &
iR L7 (P <0.05), ‘

5 pAA=EE IERTEALTrBBRORE (K8

A)

CBZ-ACL (YW= 5 HfH L 7z VPA 05 8((x)D
B8 o\ C CBZ, VPA @ 2 3472 1 o ftBHl 2
BT, Y=1.24x+40.4 (r=0.42) LEELHEHE

(P <0.001) %RLI
6 IAATEEVEMNTET =/ AR - ADE

& (H8B)

CBZ-ACL Wizt 50t L 7z PB 0 5RO
o WCE— 28 L F UHRBE T TRET L 7
y=18.0Xx+39.0 (r=0.42) ¢ EE L EOHHA

(P<0.05) BARL,

vV % =

SERN L 4O CAHASERThikbic
JFARET AR CHRE S A ch B, Lt T,
MEMEE RS L Oy V73 v ARRTET ARL
RFFz v 79 v 2, FEGHRBECHD &V 25,
PB s L 8 CBZ i1 cytocrome p-450 inducer & LT X
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PICTA»ABEOERBIBICEE L RIZTRT

CHIBRTWBEWDICH o, HH LRI Y
TIVAREKRELTHIERTFRAIRRS, ¥, T
71 vEOMEEHICHES LT nuwIER SR 0%
R ER T E, IFRBEE 5 05, Lickis T,
BHEESELFZ V75 v A CEET AETFO—2T
HhH, VPARBLIOPHT itt b iz7 07 s viEEER
2R, FoARERER OB vNEe, 2
TIVAREITAZ EATHIENG, ZDX O IEE
R DETFIZL DB EN BT CADATEOR SR LM
i ORER D HREL OB RN Z 70,

A HBEEHREOHF

PB, CBZ ¥ X O VPA & B M4 b 4 58 & I
BEOMIZIECHE LI DD, KEAS
YEBRFELR, 2E D, A—RERLEE LIEE,
3 & BB OBERENETHZ LR LT 5,
PHT i1 bR Z fBEERR L, Fcsesl L8
Bk & WRREOERD D, 2B ERTS
BB - Fo T b ERIS L USERI R b L -8l %
BELLBELTERFTORNRICL o, PHT X
Michaelis-Menten £ pharmacokinetics, 3755,
EYAHEEERE 2 MR 2 R TR O EREEL & 31
EDEIBITED, BEEOEMCL b BEMEE -
BT LT, ERRI I & %150, 5mg/kg DB CIBE
25 pg/ml 2 H20ug/ml NBEALETHEGH X
Az BB LRV, DX 5 PHT DkNEIEE
BRSNS, EERELERCAEE
ER8OBENEEL o, TDM 0 b LEREYT
BhHEVb, Inds, HEICI—BRIGFRES (5
~20ug/ml) ELCWAEB A o foic®d, E
FRENETIERIL 72,

B FEH:VIRERBERNMNIDS )75 A%
PB, VPA %5 X (*CBZ & 3 Y Di& 58 & e
BEoRERIRER YR 2 o7, ThiiE5EY
BNl Twhoick 2FE LEETRES ERE L Tuhik
WZEIELBbDEELDbND, BYORSE LI
W O A OBRAEET R, SESLD O
B58w 38R ACL 3—E & 3113 Th 3,
LaLl, 3EOEYR TR LERER T ACL K
¥ < e HIEDHMBERAEE L, PB & CBZ 135t
b7 & 5 e ER: LTi L
bhTWAEATH- L, PBoOBCRYUEEYE
(autoinduction) 2\ TOERE X v, PBF
EMRHEERLHEEL T, b FTILPBHESORE
HWEREL L Iy &0 ) TEM LS9 055 5 5,
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ERREIYCIRE AR S U B LB XN TV B,
CBZ € % autoinduction D TFZEIL L < &l H R T
-0 rofRERER OV TORE RS
Blevs, WP o#5E 3 autoinduction @ B BKTEY:
PRETELDTHB, —F, VPA w2 ~T b [EEE
DIHEAEE T TV A9, VPA 0EBHBEHIC
BEREEAD Y, FERECIHESERAOMTI N &
DEFEEROREKENT 2, BRELTFI VTS
VARRESLOHBEMETT L VI LD TH B,

VPA MBS N L CEERIRr b oL 5
WERRD LB, LicdiaT, £EDVPAD
ACL 0B FERESRSFoMMERIZL 5L
DEELZBND,

PHT 3% = 3R N 7= & 5 = Michaelis-Menten %I
pharmacokinetics # & b, B{S5ECcR2s V775 v
AWMETTH5DICEOHEEER LD EZELLR
b
C s MBI BIR

FEEC X DT AL AEOEHEIEEICE DB B &
WK TOREDIE B AR, brEoBEE
BT 2HEDED v, FPHROF— 2 hECTO
s LR rhEfc, BERHOBEO ACL BAKE
WEWIEIRCB o, —H, TOREBLA L5
BEREOT — s BIA e, B(boBEic oW TR
MBI LIRTE R T,

PB S ERoBE N E L, 0~5mE L0
PAL#ED ACL o M (ZEMETE C2. 25 D 3 A4
bhte, ADZ YV 7 7 v A 13¥3. 2ml/hr/kg, /)
Bz Y75y A138.2ml/hr/kg ©h % LEREDI R
T#Y, SEOHERE FIF—FKL T3,

VPA o &#s & ACL ORI\ CBEE ot
A b hEhetc, UL, ERMERICHETsEE
BE n bR, FIfAL2ED 2flcoRE L
VPA B{ERBCOME 217 - e A M ERF O
DIREINE FREIEE Th - foo ACLAEKX
Thoto 0~5mKEE (14.014.5) &15~305% B

(9.343.1) OMICIXl.5EDEGAH 1o 2K
ORI ER L ACL 0BfLRE T %
LIEDEME, Tichbhille & i ACL DK MNL
& iz, VPA OFFCoH ik cytocrome p-450i1c X
% w B{E2, peroxisome €0 SELAIEE LT
LIME®DIN TV B, Ei, VPA I X 8 VPA R
W% { H glucuronide ¥ & % 5 W CHElt & B, ¥
£R, RO VPA HPIEIRERE 3 2 &5 A iy,
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% H B W

Gal 536 B oL R VPA 2 RE L L E, T
HIHIREAH326 , ABERE & A PRI IER L\ B
LTV B, VPA @ ACL R & & ik
DLV ORERRSLLTFMERI LD TEELD
h, FELIEMEERL G IBRESLEREGHRTH
BrExbhD,

CBZ &t ACL Oflic KERAT V35D D
DOEEEERR LR, HEEOHFNACLAKE
W NSRS R, 0~5REEO ACL 3B AL,
15~30BR 3 & 1391 5B DBV R bhts, % 7250/
BLEBED ACL WERTED T TRINT H » 7o TERIEK
DT € 30~BORERE & ILHEHINE B L o 1o,
TS & BB 2#E 2 2 5 X CRERIBEVHBRTH »
BEECIwCBZn s )7 5 v R EERTOCTOR
EX R b h, CBZBE—#RERLcoOWT
AROFTRKE VD, FHE LR UER 2R
£330 X M T\ B,

PHT 0ERBIMIE T i~ & 5 B EKEE
ThHY, HEET Db IS ERECco PHT ¥
EXRACTHBLERD B, 5~10mEE L0 AL
I L O15~30mEEE & 30~50REEM B O R DITIZE L
EThB, 5~10REED ACL 13505 DA L b«
ACL 2 2 ERESHEEBERTR LTz, 15~30E &
30~50RREE DRI I TEEE I h - Ty 5 ~108H D
ACL 22 b Il FMBE L S HHE LOBEELD
sten, FEEEGE-AHETD, RCERH DN
BAHCH B,

D BEHMOR,MIHIUT I RIZRIZTHAEY

7 3

HC A LBEOEMHEIER oV TS { oRRE
2B, AR OEREFHE 21T - fo 3RS IFEE
AN, ARHTE-CIRMEER O EERIED RN 2
T, BEYRETENORSENOEEY 5T HEY
O ACL o b2 FHT 2 2 L 2B, TE3MRD
EERACFHT2 & &bl

PB 38 S8 0T ACL (10.2) 2¥RdARE L,
il 2 fEE T 5 & ACL 2340% L, E{ET L7z, VPA
O R, 10 T3 PBo ACLDOET (B
ACL:6.0) izt LT VPA O 58I & 2 ARIKE
PSR BRI h o T, —H, 0RERECRERRL b
FBIKFESRIE S iz, PB L VPA AR
DNTIRE S DEENH B, L LEEE L of%
W TDIRE TR DB b oy, KR DR LR
Wb -3, 10U EDEEDES, VPADE
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B E B (10~30mg/kg/day) TI40% D27 VT 5
v ADET, Lohz il PB IMARE 040% L5 A
FHIEhB, —7H, I0EUTOBREOES, ERSR
O VPA Tk PBBECKEwRBELS5 L7, AEY
BN S FoBENTTL 5 EREIRL T
BEEL LN, WHEEBHEEREER L LTH
BT 5 CBZ 3 PB o ACL Z{ET T 58& %R L
foo FHIACL26.0LET L2, CBZERSERH
b+ % & PB o ACL iBRIKENRRES B &
%R L1, PBizitd 5 CBZ okAER 2T
BERNETEHDD, 2V 75V AaRETIES

EV S IRESDORTE DD B, SEIOTROFBERIFY
iz PB o ACL #{ET &R Wi T &R D,
CBZ #MERS B ORI PB © ACL MET$ 525, #
EBEAINT 2 L2 CBZ oFEERARE bR
B BRSO THEREFCACLALRTAZ &%
FL7o CBZMPBDACLARETX®E A H =X 4
ZOWTIEARETH 5,

PB ##FEE (13.4%£4.1) ©#20% 0N, CBZ#f
AR (15.946.2), PHT#FFI 8 (15.11£4.8) ik %
HhENA3Y, 6%OEMBH LRI, Tibh, Y
REMEFH I 7075 AOERYER
CBZ, PHT, PB DI K & # - *s VPA D ACL
EPB#ER LT X WHEMAE R L, CBZ & LFEEHEY
IREE LEERL RIS Y F R E Do T,
CHIHBEENCACL A L, PB X O
CBZ @ cytochrome p-45085:84h5E »EEER OB S E
L TREL BB EWSI T bk M TRLAODIL
KFEIRID T CHBEELLRS,

CBZ © ACL /. PB# 5Bz HRKEFENCAE /&
b, BEERE, PB ofREENLHEDAHBERD
FHERLRL T,

CBZ iz3t+ 5 VPA OB B ic o\ C i iL o s
Basspis b, FEEL TUL Iy, BRI CITFE &
LTREE R EWHBERTH 572, Ll VPA
ORBOTE LTS L OB VPA BHEMHE
<A, WRL WL EHCHERKEN K ACL 280
Lt ficifiiz PB x4 5 CBZ ohRE#,
= O L EYREER RSB X b, RhirE
Zbaidn, HEEHROERWFME NETHE L &
BTRBLTWBEELLND,

PHT it LT UK & 7RISR 12on & h F M
EReLEHAE VW L X, FESHEFEH R
Bﬂﬁ?l’)‘of:o
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T AL AROEATR I R TET

E toft

ARG CILE & L ORIV EEREE T 5w,
BEDRFEREORTS T Cidiny 23, T ek
DHHECNTEL INEMEE—BL B & X
D, av7347vROBWHlEskirhikscx
WhEE LT B,

AR TRRENTD I VTS v R RAT 2 -2 L L
THWH, ED7 V75V ATEEE L CEYMmh
B, BIROWEXTT LERD B, 4B
IRUNERIT0.8~1.0"9CH b, BINA L WEYITH B
LWR B, LinL, FEVMRINGEE b EAREED, (@i
REBIOREVWETCTh B, “HIEHERTH
BHELT

FIHE B LN ACL 2 bR EREIEET 510D
i, (DREEBLIRR»BER RS B 2 La3T
%5

Dose (mg/day)=ACL -+ Target Level + BW
« 2471000 eorrerrrererrmsersiniiiy (2)
7272 L Target Level 38+ % BEITEETH 5,

UEEEDBE, L2 XPBRERETS L,
PB oW E BB E #10ug/ml LT3 L2 L 0 0
~ B TIX2.3mg/kg, 15mLA L T31.0~1.2mg/kg
RSB T I VW E L bR D, R5EIEYIm
HEEAHE LAER S IRESRPHIET S, REE
I AR, BEMBwFLEA L B ERL o
Fod MM E 2 ERET 5, I PHT 0541205
mg/kg U T OL BT ODOBRVLETH D, i,
fF=I bRz B L &, FARMHEARIICDS L B
EfffcE®T 5, PBicfifl2BMNt+5 & 13, =
A PB ME» TIFTtRhnie &, #EIL %2 PB
BEERZY b hEBERIEREZ EMD B, i,
VPA it X » VPA BEMET LEER 2 EL
ThZrbE2LRD, VPAEHEOREREENC X
37079 VADOERLHE L 2RBBEE O,
fMFIGFRRC VPA RSB RHET2 L 2T 58
EEEAEDRAEGE EATEE R, MFBEYLT
BORESRYREMT A ENBEECHD EEL LIS,
EOHREC 1 BloRERET MKl OBESLY
b T L bERTHULENRDD Z L ERLI,

X

VLB, MiCA»AEOHNEIRGIRER, Tk,
R X h B E Y 5 e b B E# S
B ERTREL O e NEECH DL EE LS,

v B

1 ABOWMTAL»AIEOEREY . b OS5 E & M
BEOMICIIKE -3 v+iib b, BmbiEE
HECESL, BREEREIXDECHLAHZ LETRL
T e,

2 PB, VPAx L UCBZ 58 Ticoh T
B ozv7r s (ACL) pKEL ot
PB & X U'CBZ CILECHHHR, VPA TRAR
WER L BAEBER 0N b BRI EE 2 5
nic,

3 4EOTCARLAREED 0~5REEOFE ACL
DERBREL, M E &b fe i ACL 2 a ¢
RBEM R LA, I5ERE ETidid & A LB
A LN o

4 VPADACLIEZOE»S 2RI T, gL
EH ML T S ERE R,

5 PBEMEEHOACLAEL A, fifle
BT % & PB o ACL 2384 L7,

6 VPA ofHIMEI OB I X b20~40%MmL
7z. PB, CBZ #tfClifABKEE 0B BN
bhic,

7 CBZxPB, PHT oftH e X b ACL B3840 L
7o 2%, VPA o T3 ACL & kit b »
7o UL, B0 VPA OfFF SRS { 5,
BEEOWME &b, ARKERNCBZ o ACL
DI L B iz,
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#LET,

3

1) Evans WE, Schentag JJ, Jusko W] : Applied pharmacokinetics. Principles of therapeutic drug monitor-
ing. 2nd ed, pp 1-330, Applied Therapeutics, Spokene, 1986
2) Winter ME : Basic pharmacokinetics. 2nd ed, pp 7-99, Applied Therapeutics, Spokene, 1988

No. 2, 1993

127



K]

4

5)

6)

P

8

% H B @

Taylor WJ, Caviness MD: A textbook for the clinical application of therapeutic drug monitoring. pp 1
-76, Ahbot Lob, Texas, 1936

MRS, MEES R | SET FEYBREIES bon e a DSEM T P RIE D K, pp 3-65, TSR,
A, 1984

S IR, FRE, JLRYsE, BR—RE, £H e EERIEE, KRBT, FRPIKRER, FRET PiTA
MATE, Ta/ANER—L, T bAY, WA EEVYEBIOAALT BT )Y A DI ERIE
I EEE =8 ) v 7T, FNERE 291 411-421, 1981

LR, JLRE, RRED, 28 N s, Ok, ARED, HHEET D e MCRTS 7 A
5 0o ¥ OSEWIEE. MRS 102 11061-1066, 1982

S A, JLRSEE, £H ¥ Enzyme-linked Immunosorbent Assay Ik Bl o = & o v BERIE,
Rl 91 371-374, 1983

LMY, SHNES, ©F % AERE/A JLEE—ER, BWARE: €/ 2 m  — LT B e BT

‘%ﬁ§MEEm;6&%%%%@%%%@ém¢wpnxﬁuvﬁﬁwwﬁ&%@?m.ﬁﬁ%? 18:

)]

100

1D

12)

13

149

15)

16)

I

18)

19

20)

2D

22)

23)

128

132-138, 1992

SEIEE, FAET, SH % BEEEE HEERE, EEEE, LEE—R, FE R AR I
ﬁﬁm,%W%m:$W%ﬁﬁﬁﬁ%%DVﬂwzﬁuVWW%%.%?%ﬁ 113 : 84-93, 1993
%A, £H ¥ Fluorescence polarization immunoassay system (TDX) iz & % 1" methotrexate
R, EXEHEE 13:821-824, 1985

Thomson AH, Brodie MJ : Pharmacokinetic optimisation of anticonvulsant therapy. Clin Pharmacokinet
23 :216-230, 1992

Mattson RH : Selection of antiepileptic drug therapy. In: Levy RH, Dreifuss FE, Mattson RH, Meldrum
BS, Penry JK (eds), Antiepileptic Drugs. 3rd ed, pp 103-115, Raven Press, New York, 1989

Conney AH : Pharmacological implications of microsomal enzyme induction. Pharmacol Rev 19 © 317~
366, 1967 ‘

Levy RH, Wilensky AJ, Friel PN : Other antiepileptic drugs. In: Evans WE, Schentag 77, Jusko WJ (eds),
Applied pharmacokinetics. Principles of therapeutic drug monitoring. 2nd ed, pp 540-569, Applied
Therapeutics, Spokene, 1986

Winter ME, Tozer TN : Phenytoin. In: Evans WE, Schentag JJ, Jusko W] (eds), Applied pharmaco-
kinetics. Principles of therapeutic drug monitoring. ond ed, pp 493-539, Applied Therapeutics, Spokene,
1986

Butler TC: The metabolic hydroxylation of phenobarbital. J Pharmacol Exp Ther 116 : 326-336, 1956
Browne TR, Evans JE, Szabo GK, Evans BA, Greenblatt DJ : Studies with stable isotopes 11, Phenobar-
bital pharmacokinetics during monotherapy. J Clin Pharmacol 25 : 51-58, 1985

Kapetanovic IM, Sweeney DJ, Rapoport SI: Phenobarbital pharmacokinetics in rats as a function of age.
Drug Metab Dispos 10 : 586-588, 1982

Bertilsson L, Hojer B, Tybring G, Osterlor J, Rane A+ Autoinduction of carbamazepine metabolism in
children examined by a stable isotope technique. Clin Pharmacol Ther 27 . 83-88, 1980

Gerardin AP, Abadie FV, Campestrini JA, Theobald W : Pharmacokinetics of carbamazepine in normal
humans after single and repeated oral doses. | Pharmacokinet Biopharm 4 : 521-535, 1976

Pitlick WH, Levy RH, Troupin AS, Green JR: Pharmacokinetic model to describe self-induced decreases
in steady-state concentrations of carbamazepine. J Pharm Sci 65 : 462-463, 1976

Baruzzi B, Bondo B, Bossi L, Castelli D, Gerna M, Tognoni G, Zagnoni P: Plasma levels of di-n-
propylacetate and clonazepam in epileptic patients. Int J Clin Pharmacol 15 : 403-408, 1977

Morselli PL, Franco-Morselli R, Bossi B: Clinical pharmacokinetics in newborns and infants: Age-

fEMIERE Vol 41



24

25)

26)

27

28)

29)

30

3D

32

3

34)
35)

T AP ABEOEABE IS RIETRT

related differences and therapeutic implications, Clin Pharmacokinet 5 : 485-527, 1980
Vestal RE, Wood AJJ: Influence of age and smoking on drug kinetics in man.: Studies using model
compounds. Clin Pharmacokinet 5 : 309-319, 1980
Yukawa E, Suzuki A, Higuchi S, Aoyama T: Influence of age and co-medication on steady-state
carbamazepine serum level-dose ratios in Japanese paediatric patients. J Clin Pharm Ther 17 : 65-69,
1992
Gal P, Cone MH : Phenobarbital and primidone. In: Taylor W], Caviness MD (eds), A texthook for the
clinical application of therapeutic drug monitoring, pp 237-252, Abbot Lob, Texas, 1986
Horie S, Suga T : Enhancement of peroxisomal g-oxidation in the livers of rats and mice treated with
valproic acid. Biochem Pharmacol 34 : 1357-1362, 1985
Prickett KS, Baillie TA: Metabolism of valproic acid by hepatic microsomal cytochrome p-450.
Biochem Biophys Res Commun 122 : 1166-1173, 1984
Gal P, Oles KS, Gilman JT, Weaver R : Valproic acid efficacy toxicity and pharmacokinetics in neonates
with intractable seizures. Neurology (Minneap) 38 : 467-471, 1988
Sanchez A, Duran JA, Serrano JS: Steady-state carbamazepine plasma concentration-dose ratios in
epileptic patients. Clin Pharmacokinet 11 : 411-414, 1986
Kutt H : Phenobarbital, Interactions with other drugs. In: Levy RH, Dreifuss FE, Mattson RH, Meldrum
BS, Penry JK (eds), Antiepileptic Drugs. 3rd ed, pp 313-327, Raven Press, New York, 1989
Eadie MJ, Lander CM, Hooper WD, Tyrer JH : Factors influencing phenobarbitone levels in epileptic
patients. Br J Clin Pharmacol 4 © 541-547, 1977
Callaghan N, Feely M, Duggan F, O’Callaghan M, Seldrup ] : The effect of anticonvulsant drugs which
induce liver microsomal enzymes on derived and ingested phenobarbitone levels. Acta Neurol Scand 56 :
1-6, 1977
Baciewicz AM : Carbamazepine drug interactions. Ther Drug Monit 8 : 305-317, 1986
Pitlick WH, Levy RH: Carbamazepine. Interactions with other drugs. In: Levy RH, Dreifuss FE,
Mattson RH, Meldrum BS, Penry JK (eds), Antiepileptic Drugs. 3rd ed, pp 521-531, Raven Press, New
York, 1989

4. 12. 4 8

No. 2, 1993 129



