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ThhhZAGLE BEECEEBER 140 ICDOWT #HTAHNAFEI Phenobarbital (Ll
TF PB &889), Phenytoin (PHT &B%9), Primidone (PRM &Rgd), Carbamaz-
epine (CBZ LE§Y) mmrE%x EMIT Z(CkVYRIEL, ROBRERL.
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Serum concentration level of phenobarbital (PB), phenytoin (PHT), primidone
(PRM) or carbamazepine (CBZ) administrated to 140 cases of severely mentally
and physically handicapped children with epilepsy were examined by enzyme
immunoassay. T

1. Anticonvulsants given to the 140 patients comprised 11 different drugs in-

cluding the above 4 drugs, averaging 3.2+1.6 drugs per head.

2. Good correlation was noted between the dosage and serum concentration in
PB, PHT and PRM ($»<0.05), but no significant relationship was present between
the both in CBZ.

3. Relationship between the body weight of the children and the level (concen-
tration)/dose ratio was identical to that in (2) for each drug, respectively.

4, In the distribution of serum concentrations of the drugs, therapeutic con-
centrations were obtained in 55% of the children on PB, 0% of the children on
PHT, 63% of the children on PRM and 52% of the children on CBZ.

5. In children receiving PRM without combination of any  other barbiturate
preparations, the serum PB concentration (derived from PRM)/PRM dosage ratio
and serum PB/PRM ratio were 1.2+0.5 and 2.5+1.1, respectively. Serum con-
centration levels of PRM and PB derived from PRM tended to be increased by the
combination of PHT, and the serum level of PB concentration measured more

than 40 pg/ml in 3 of 15 patients with this combination therapy.

6. Serum concentrations of PB were compared between the groups on PB+a«a
and on PB+PRM+a, and the serum level was greater in the latter than in the
former, in which 8 cases with the serum level being more than 40 pg/ml belong-
ed exclusively to the latter and had received PHT. In the group on PB+PRM+a
the ratio of the serum level of PB/the dosage of PRM, and of PB/PRM serum
concentrations as 2.6+6.9 and 5.0+2.0, respectively.

7. The serum concentration of PB, PHT, PRM and CBZ was compared between
the groups with and without controlling of seizures and significant difference
was detected between both groups in the level of PB and CBZ.

8. Since toxic symptoms of anticonvulsants could hardly be detected clinically
in these severely handicapped children, measurement of their serum concentra-

tion appeared very useful for the protection of the toxication.
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Table 1. Anticonvulsant drugs given to
these patients.

PB 113 cases
PHT 83 »
CBZ 61 »
PRM 49
ESM 4
DZP 51
VPA 34
NZP 31 »
PNT 15 »
AZA 7 n
ST 5
Total 453 cases

fn<, PB113¢I, PHT 83, CBZ 614,
PRM 49 G- TH -7z, 1 AY b DR HEH
Bk 1 KI218%0, 2 FAMOFI, 3 FIH246], 4
F1232761, 5 F231561, 6 K144, 7HIA1
B, &&9IFMNLET, 1 AFEERERBUT
3.2+ 1.6%IChot. =0 5% PB, PHT,
CBZ, PRM o 4 oo\ T BIE % 1775 - 7.
B2 Wi 4% Table 2 @ RL7:. T7chb fi%

(7% 1% 198D

Table 2. Clinical diagnosis of these patients.

Cerebral palsy 102 cases(72.9%)

Postencephalitis 13 » (9.3%)
Progressive degenerative

disease 7 v (50%)
Posttrauma 5 r (3.6%)
Microcephalic ldiocy 5 r (3.6%)
Sequelae of acute
encephalopathy 2 r (1.4%)
Others 6 » (4.2%)
Total 140 cases

Table 3. Seizure types in these patients.

Grand mal 30 cases(27.8%)
Focal 13 » (12.0%)
Infantile spasms 11 » (10.2%)
Lennox-Gastaut syndrome 11 » (10.2%)
Myoclonic 3 r (2.8%)
Jacksonian 1 » (0.9%)
Mixed type 6 » (5.6%)
Miscellaneous 33 r (30.5%)
Sub total 108 » 100%
(Latent epilepsy 32 )
Total 140 cases

HERREE 102 B, 72.9 % & KEo% hd, K
W CRERBIEAE, 1361, 9.3 %, ETHENEY:
wE, 76, 5.0%, o TH 7. TAD
A DEERSERL Table 3 iR+ & ¢, lat-
ent epilepsy (43 LICBEM, MREFOTA
WAME BEIEY BB B, BRFEED I
D) R\ 108 Bl THaT L, KRFEIE0
B, 27.8%, HEEFEIELF, 12.0%, RETA
2A1LG, 10.2%, Lennox-Gastaut JEfEHEIT
F, 10.2%, 47 m=—3E3%l, 2.8%,
Ty v vEIRELR, 0.9%, EET6H,
5.6%, REIFROSEREED S DH33M], 30.5
% T, —BEDONRTAMADFREICHETKRE
PERDTn &, HEHTAMAS Lennox-Gastaut
FEBEED L 5 BB DTANA DEENED -
7z,

FE FIRTHEL L A EMIT &
I MTALAFOMAPREZREL /2.
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1. 5B LmpiEE (Fig. 1)

HEYYO L HEEE X CMFRE Y &0
BIfRIc o\ CHEf L7z, PB i@ ER V=
4.69X +3.12 (n=83), FHEARES »=0.73 (4
BIREL » DfEkE p <0.001) THEED HICH
ZoMEEY B, PBRAZI13HITH -
7-2%, PRM PERGIIERAL, 83Ficis\ T
HL7. PHT Ti3 Y =0.23X + 0.42 (n=
83), r=0.43 (p<0.001) THZH D Fa'i?:ﬁn,};[:ﬁ
Bix Wbt PRM T% FAkIC Y = 0.44 X +
1.28 (n=49), » =0.78 (p <0.001) LHED
HEBI% 7=, CBZ Tix Y=0.08X +4.26 (n
=61), r=0.14 (p<0.3) &4 < HBI%XRD S
Mmoo, i

50+

PB 3 PHT

E
2 A E
- o
[ £
H Y =469X+3.12 Y =0.23X+0.42
= K}
3 n=83 H n=g3
3 r =01 g r =043

2 P<0.00! 3

: P<0.001
14
104
1 2 3 Dose ma/kg/day 2 3 Dose ma/ka/day
{
PRM CBz
E 5 £ 104
@ ~
N 9 Y =0.08X +4.26
@ Y=0.44X+1.28
H 3 n =61
= n=49 H i
g . 2 r=on4
g r=01 5 P<03
3 p<oont 3 o
n
5

10 20 Dose ma/ke/day 10 20 Dose ma/ke/day

Fig. 1. Relationship between serum level
and daily dose.

2. 4kE & Level/dose ratio (Fig. 2)

k& X & level/dose ratio ¥ & o BifR%
BE L 7. PB T level/dose ratio ® Fi5
119.22 £ 6.39C, BEIFREHILY=0.07X+

2k '
° PB PHT
g 15
= )
g
= L
3 v=0orx+451 8 |
] " n=83 E Y =0.01X+0.06
r=031 3 n=8
P<oot o) =046~ p<ogor
L L i 1 1 A A A ! 1
10 20 30 Body weight kg 10 20 30 Body weight kg
PRM CcBz
1.0 1.0
'§ Y =0.006X+0.33 ~§ Y =0.002X+0.51
M n=49 n =61
£ k4 r=00s
2 | v
3 s} 3o

L — kel ’
10 20 30 Body weight kg 10 20 30 Body weight kg

Fig. 2. Relationship between level/dose
ratio and body weight.

4.57 (n=83), #BIHRE r=0.31 (<0.01) &
K\~ #HB8 & W, PHT Tk level/dose
ratio ®F#1 0.36 £ 0.25 ¢, Y=0.01 X+
0.06 (n=83), r=0.46 (»p<0.001) & FHE§%
R t-. PRM Tt level/dose ratio @ Fig
1£0.54+0.18 T, Y=0.006X+0.33 (n=49),
r=0.39 (p<0.01) E{E\#B§% D=, CBZ
Tt level/dose ratio ® F#i% 0.56 + 0.37
<dHh, Y=0.002X+0.51 (n=61), »=0.05
(p<0.7) LHEBAZREDIeh o,

3. mpBREDEKSH (Fig. 3)

PBothEKE YSh D 1 HHEEED FH I
2.0+1.1mg, o Ko (i B 2.6~35.0
wpg/ml, 19 12.846.9 pg/ml T, \HWPBE
Zoh i Fpi B 10~25 pg/ml OFERNIC AB D
VX 46 B, 55 %% iz, 10 pg/ml DT O
BEOLDN32H6, 39%, 25pg/mlUED
HREDOL DN H, 6%H-7c. PHT T
St #r 5 BT 3.3+ 1.6 mg/kg/day, MR
13.0.2~4.8 pg/ml, F¥#51.24+0.8 pg/ml T,
Wb B BRI R 5~10 pg/ml i FEL T




16 : JI B B % & 3

WB LD 16I% 7ho7c. PRM o {48 ke
Wb o iy 5B 16.5+7.7 mg, i EE
i1 2.9~23.6 pg/ml, 45 8.6+4.4 pg/ml T,
Wb BERNIM AR 5 ~ 15 pg/ml o HEA
DLDIX LG, 63 %% dwte. 16 ug/ml Ll
LOBEEY FLA L0546, 10%H -1
2, ZhbOBEFBCHRLHPBERIRD LR
Teds otz CBZ Tk FiE# 5813 10.3 £ 5.2
mg/kg/day, MR 1.0~16.0 pg/ml, 5
#5.1+3.0 pg/ml T, —ikHy BR) M+ & E
4~10pg/mlicdh s bDIL 324, 52%% &
e, 4pg/ml IFOEKEEY RLA b DI
26 %, 43 %% >7c.

201

N
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-
o

Number of. patients
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3

5 10 15 20 pg/ml

5 10 1

Fig. 3. Frequency distribution of serum
concentration.

5 20 25 pg/ml

4. PRM #56I0 PRM &40 PB mig
E (Fig. 4)

PB % §fH LT \»7c\» PRM R 19 flo
PRM #5811 xt3% PB 3 X O' PRM Ifirh &
B OWTHE L. PRM #58 X & PRM
M R 3 X OV PRM H3ko PB M BE Y
L oficit, FhFEh Y=0.50 X+0.53, r=
0.78 (p<0.001) & Y=1.07X+3.68, »=0.54
(p<0.02) LHEDHBE%RS, PRM#ELE

7% $£1% 198D

PB or PRM concentration
PB
(derived from PRM)

ug/ml Y =1.01X+3.68
r =054(P<0.02)

PRM

Y =0.50X+0.53
r =0.78(P <0.001)

10 mo/ke/day 20 PRM Dose

PRM|PRM|PB [PUin [PBlel 7| PBleel
dose| level | level | fau s ] Prmase] ~Pruiew
05 |12 |25

PRM 215 | 11.3 |26.7 . .
N=19 +7.2| 4.7 =144 *0.1 *05 | 11
PRM(+a) 195 | 8.1 |13.1 04 0.7 18
N=4 +7.2) #3.1|*6.1 | *02 | =04 | *08
PRM+PHT(+0a) | 21.9N8 12.1* | 30.4% | 0.5NS- [ 1.4* 27N
N=15 +7.1| +4.6 | +138] =01 | =04 | =11
::3::1 mean=SD

Fig. 4. Relationship between PB or
PRM concentration and PRM dose.

FEMTUETRC AL T PRM 5 X 0° PB
DI FEEN LR35 BERE o, ZThE
Fig. 4 o FB /R 7=, Fig. 4 o FEic PRM
#BEE L PRM % L8 PB e o ¥ 1B %
PHT oftHOFEIC X b 51 TR L. PRM
By 5# X PB iRE/PRM 58 - H
13 1.2+0.5, PB/PRM [ J&F « Hix 2.5+
1.1 TH o7, HFH L1z PHT © PRM x4
HEER B 5T PRM (+a) #EL PRM+
PHT (+a) BICH) T i BREt L. PRM
MAEEIHEE TP EA L T2, level/
dose ratio (PRM level/PRM dose) ZiXfi#
BlieEn ZDdbR ehv-7-. PRM %D PB
MmAERE & level/dose ratio (PB level/PRM
dose) (%, PHT ftHC X v BEERCER L.
¥7- PHT & PRM $£H o 15 Fishic 40 pg/ml
UEDE PBEBEYRLICLDNIFEEIT
Wi,

5. PB ompiRE

PB+a BfHAE 83 # & PB+PRM+a ffH#E
30 Gl 58 & Mg E L OBfR%: Fig. 5 i
RLT. BECEIPBomMFEELL O
level/dose ratio MRZECHNTHEERLS
40 pg/ml Ll EDE PB EED 8 filix 3T #
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PB concentration PB+PRM+a

wug/ml
304

Y =3.03X+26.02
n=30
r =022 (P<0.3)

204 . PB+o
Y =4.69X+3.12

104 n=83
r =0.13 (P<0.001)

1 7 mo/ke/day 3 PBdose
PB PRM PB PRM P8 lovel PB level PB level
dose |dose | level | level A.. PRM dose| ml
PB+a 21 12.8 6.4
N=83 |=*11 +6.9 +2.1
PB+PRM+a | 2.1NS-| 13.4 | 32.5% | 7.0 17.0% .| .
N=30 | 10| +62 |+138|£32| £76 | =69 | *20
P<0.001 meantSD
Fig. 5. Relationship between PB and PRM.
FZZEL TR, Tk hb 8fl it +XC

PHT #3468 TCHAL TV . FBED
PB i 2 EE/PRM #5858 « L 132.6 + 6.9,
PB/PRM Il A EE « 13 5.0+2.0 TH 7.

6. PB OMEEFA
PB i & PB+PHT $f A i, PB+CBZ
HfAGI, PB+DZP ffRFICHsF 5 PB D5

PB
concentration
2] PB+CBZ PB+DZP
wg/ml PB alone
PB+PHT
104

1 2 ma/ke/day 3 PB dose

Dose :.H:\//";nl %ratio reg. line r P
Pia__kf:e 1_;60.5 ?_;53.5 ?_;'3‘5 Y=374X+341| 069 | <001
PEAPHT 128 111 35, | vtsocass| oss |<oos
PO |1 |52 o] 58 g | v=samxtarn| 0s6 | <oom
Piiolzlp ';07 i‘“ 121.3 Y=50X+0.18 | 0.90 |<0.001
Fig. 6. Interaction of PB and other drugs.

PB

PHT

PRM

CBZ

Table 4. Dose and serum level versus treatment response.

**p<0.001

—_— Dose Serum level Level/dose
———— | (mg/kg/day) (pg/ml) ratio
controlled N=46 | 1.84+0.98 16.07+£10.78 9.56+6.76
partial controlled N=20 | 2.75+1.03 23.83+11.75 9.53+5.83
uncontrolled N=14| 2.67+1.29% 24.27412.53% | 10.53+7.71N8
controlled N=34| 2.96+1.06 1.10£0.90 0.37+0.29
partial controlled N=20 | 3.95+1.75 1.4440.72 0.4 £0.05
uncontrolled N=14 | 4.07+1.95* 1.3240. 7288 0.35+0. 2088
controlled N=20 | 15.25+6.48 7.91+3.88 0.53+0.15
partial controlled N= 8 | 19.76+6.68 10.214+3.30 0.55+0.20
uncontrolled N= 9 | 18.4149.66N3 9.47 +6.75NS 0.5040. 2088
controlled N=21|11.11+4.71 6.49+3.51 0.64+0.37
partial controlled N=11| 9.85+4.94 4.66+1.74 0.54+0.23
uncontrolled N=11 | 10. 52+ 6. 49N8 3.18+1.31%% | 0.3940.21*
*p<0.05 mean+SD




18 JIl W6 BR

g, mhEE, RHEEE MFRELO BFE
%, FoMME&GH% Fig. 6 wrli. PBo
Mg PHT offHic v {&FL, DZP
TR EAE B, CBZicXy ERT5
A RD IS, FEGIE L Dix { 2hb DREIC
i3, BEZIREDLhih o1,

7. AEDREFKEES LU MPEELOR
{% (Table 4)

SRR RE D 1 FRLL EFREDL D
O, KMEFEE X1 » ALURCRELYRD D
O, WHMERE L xFrOFMEER L. &5
£#£ 108 G0 5 B, MAERLG3 61, 49 %% b
®, 1AMh o FEFERAERAELS 1£1.4%]
THY, FMEHET 196, 17.6 % T, 1AHY
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HEEC 1T B W EE L MPEE + L0 level/
dose ratio H#k+% &, PB Tix, ®#E5EEL
M E & S CHEIRE L ) RIGIFCERE S
¢, level/dose ratio TIXHERIICE A RD L
Mote. PHT TRESENEKINFFE TSI -
123, IR, level/dose ratio ICIXEAEED
BhicZik e -1, PRM Cik w3 h b mEER
CHBEMN leh 1. CBZ TR D M
SRECEXRDIhoTeh, MPRERD I
level/dose ratio IZMHFE CTHEEBE L@ -T2,
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FLCADAFID M BERELD #5 C X
D, FOHEYEEEN AL ILH2OH 5 B
T, TANABECET DI TA»AFIREEL
151X v aExBIRL, mPEE» s =2—-1
B HEHBEEHEBE LD, MO TALAH
DOPFRETIRS ORHEYLEELZBND X 51
ST, BEEOCHEERCTALALYEDL
TWBEEIEL, HEO TAMA BIEN ST
», FITALAFIO FHE, RHEFH LD
2, —EOTAMLABEIV S, FCE
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BELOVTFRSh MPRECHESES AT 20
B, BEELMELEDLIA.
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R R EE DERZENLEALY ORERKEIC
X BDECID W fTla oo, EREBELEL UL
FPERRELAS 102 B, 72.9% & KEa% H,
b DEIEOHEE IR R I 528G SRR T
350?:.

TANAEEILCEELHEE RO TA
MAKIMPEECET 2RETHENETIHR L
<, REFPTRZEH?, EALP, BHEW
B DMEXRBEDHATHS. WTFROBE
BWThMPEECIIEAZENAE L, FHEE
BIZEL TWAEERNR D AN, O
FEEE =4 — ) VY 7OLBEENBRA IR TV
5.

BEE L MPEE L OBIRICOWTIE, flld
O w5 L 5ic PB, PHT, PRM Tit
BN ED LR, CBZ Tk @EDH T Wi
V. BERBITCIREEE SO L HFRAEED T
OB ER YR I oL, AEOKEYBL.
7oL, PRM #BHL T\ 54 ik PB 5
Fine B4t L1-. CBZ THERE MFPEEE
DR HBE ZED bR WEBR L LT, £1
oI~k 51c CBZ i EEDH
HEBN KX\ 2 & &, CBZ OfRFELMEAE
Blickh BisdZ &L EFnHFbhb. CBZ T
FIRERIE AR B3 E, HOHEDOKER,
M EENAET LTS ZERHEL ATV
59,

{kE & level/dose ratio & @ B fRic 2\
T, Svensmark & Buchthal'® i PB, PHT,
PRM, ESM o level/dose ratio 73, /MR T
ERA L VEL, ZORRIPMETIhLEY
DN B EBER H Y, level/dose
ratio (IAE kg ¥4 h o FEPERBIERIC H A
BEMEL TS, T, SERDRERA
LRICMEY A &xB 570, KE kg 4D
KEDOEENLETH S EBT5. HEARG
I :\»C % PB, PHT, PRM CiX, A& &
level/dose ratio & @ [Eic ¥EE8% 3%, CBZ
TIIAEBE % D 7o »7en’, CBZ CHEI%Z
Dot BHIEGE L MPRE L OBRE
AL EbR S,

M EEDERS vt b e, PB Tilvb
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W5 FRh M FEE 10~25 pg/ml'" DEiFHPNIC
AB L DN BERE 27228, 10 pg/ml LIF
DB 32 B, 39 %% EHD, ZOFRIZIL latent
epilepsy M 13fl&EFR T\ 7. Z O latent
epilepsy X35 HITCAMAFIH#EE D BEHIT
FROBHDH T THA5. PHT KOV Tk b
P BAERMAFERE 5 ~10 pg/ml'® T ELICD
D1 PILRDONILh T, TOEBEL
T, AIFTHEB TS PHT 3 HEEHHBRE
T, R THERAIRTVSF Y v AR
XC, BBRE»DDO BINENE D 2L L,
JERE™ 2MERL T W5 X 57 FIFO kN
Eibhad., APRTHBESLARL Tk
PHT DR FOBERIL 42 & 350 p THEHAE
WHITFIRBL, ZhatPHT mAgEsEAL
hrot-BhREELZONA. PRM OB M+
EEEL 5 ~15 pg/ml® LT WAD, F
DHFTAPAERC O LTIEERO—F %Y R T
Wig\s, CBZ o&#hmAEEX 4 ~10 pg/ml
B LEZBRTED, EFOFEH O HH
HEH 128, 4pg/ml LTFOEMEERLID
DR % Hote. THFEE BIAL THH OHIMH
NIEHECIE TE I\ o, BRI S Lidbh
B\, CBZ oMK < Ie % i2h,
HOHFEC X W AMFOLERIINE > TE
TERELEZDNS.

#63%, PRM @i3ko PB oA & % PRM
HEE L OB W ERE IR T
W52, Windorfer & Sauer'® 3 PRM O#
582%<, PRM mHEE S&, BERF
R PRM 75 PB AD BHEIIA LTS
h, PRM #5.8 ¢ PB mAEE L ORICIIME
BINH B LMEL TS, ARICE VT,
PB#% ff B L T\~ 7c \» RRM fRAIZE 19 fD
PRM £ 5.8 & PB fiFBE L 0 BRD RERT
Hotz. ERPRM DLz L #5C X5
PB @ level/dose ratio (PB Ifi 4 j& & /PRM
BER - ) 3HATIELS, /METRLIT
D, PRM 020 %7 PB~EHEIND &\
bhTwb, ARk TYL, PBIhEE
/PRM # 5.8 « 13 1.2+0.5 TH »7=. PHT
DOBEEE PRM i3k PB s L H X

HHEVS BED XH D, AR BT
4, PHT izX » PRM HE 750 PRM K
sk PB OfiZ oM igE s LA I8 5
bbb, Lal, PP, WERS
wy BT ES Aok, WThic LT
%, PHT, PRM #tHAIC 34T 40 pg/ml L
OB PBEEARLEDONIFALHY, =
D2 FEPHT ARy, 5 PB mhEEc
LfaREc +ERT S LEX H B E Bbh
5.

BER Y X 0 BRIRRNCRIEL D 5 & Bbh
- A A ek, PB & PRM oftHTH
h, HFIO BRI H 40 pg/ml Ll EDF PB
BECELLLONFAD -z, HoT, PB,
PRM fHA © B b & PB BB #1374
BETHLERDS. Ihb G PBMFRECE
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