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Tab 1 Medications of 161 epileptic out-patients treated with

phenytoin and other anticonvulsants

Combined drugs Number of patients
PHT' only 72
PHT + PB* 3!
PHT--clonazepam 16

PHT +diazepam
PHT + CBZ*
PHT + VPA*
PHT -+ PB+ CBZ
PHT+PB+ VPA

@

[T o TR SR N

PHT + primidone

Total

>
—

'PHT = phenytoin, PB=phenobarbital. *CBZ = carbamazepine,
'VPA = valproate sodium

Tab 2 Demographic data of 161 epileptic out-patients treated with phenytoin

Number of patients 161
Age (a) 27.69+ 14. 45(3~69)
2<age<(15 24
15<Cage<C30 71
30<Cage< 45 43
45<age<<60 11
60<Cage< 69 12
Sex (male/female) 88/73
Body weight (kg) 55.66+13.87(13~93)
Daily dose, R (mg +d") 275.16477.80(100~600)
Steady-state serum phenytoin concentration, Cpe(ug * ml-') 14.614£11.29(2.24~59. 28)

EEBERE ) SR REE. . SHAESHEBEY S Vo, URERS K.,
ZEIHERXR, BN T 2B E IR (full regression model) ;
Vi = Vi « (WT;/60)% + (1 — sex) « 8, + drug'e Oy, (2)
Kun = Kg * A 3)
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H, sex EHRTHMEBMERD 1, KHR 0, drug EHBPHIMEL SHAEEREZ, £E,
AWMEEN L, HRHI O, E—RWAFERRTET 15 58 A=1, FE/NTF 15 F 0 A=t
Ours Bhox s Ourue s Oooe A2 B HMERY i BB S5 200, BIARER, MBI SFFIES . SEMXTA ¥
S 300 [ RE N AE

it B Vo, K, RRFITHRBARRWT -

In(V' ) = In(Vy) + '™ (1)
In(K' ;) = In(Ky;) + o™ (5)
Ry =Ry + & (6)

V' mis K ARE—IR A B ESHEE, S8 Vo, KaRAXTBOES A, 0™, vl
SR 0, HER F v, o MEEVLIRE., EEFE R JRMNIESD M, ot HF
BWEM R GHABNE R B FENIRE, HHEHR 0, HFEH ..

3B 4F  Beal & Sheiner #fFHi| ) NONMEM F2 7 i3 ELS #: (extended least square ) {§f H #1;
BER/D, BRISRSH, FedtaE ] AR AR B ¥R & Bk /ME (OBJwn) » 58T [ € [B] 3 HEHY
NG ESE (L E 0N 0), BF|—FR M B F A (restricted regression model) , HE A
A | A BRI EE, NTERIRK L. NONMEM ¥ 15k 89 ELS 5K AA
(maximum likelihood, La..)fhit—2(*, HAF TR

OBJ,in = — 2 log Ly (7

HARR B ZZMN F a4, IEEURN X2 21, BHEOARKEENSEAE. xAXE
BEMKTHa=0.05, Yn=10, X?00,1=3.84, FEEXE—FEHWEHG, WEIREEME
>3.84, WEEBERZR. B KERROLRER, RELBEEXNEWSH, BIK
4% [a] )3 45 %Y (final regression model) Fl B {4 24 3l 2% 2: % . NONMEM £ [F &£ H X K¥ i+ HIL K
SUN4 UNIXA4. 2 3548 T 3817,

g =R

4 B [ R RLA PR o S AR AL M BRI SR 45 R LR 3. X Gex =0 B, FRTRAEI G4
B OBl 2 Z1H R 0. 43, P>0. 05, HHERXT Vo B W RH BT . L5 H15E O,
Ourug » Ouge 7 O B, PRI BLRY 55 2 BRI A OBl 2 Z2{H 4T 139, 3.97 F0 4. 13, P<C0. 05, #itik
B\ AN Vo, R K EWAEBER L. HILAE Vo B9 RZ BRI .

Vo = Vg o (WT;/60)% 4 drug = i, (8)

B AR S (9 BRI B S JE R LR 3, B 161 fURUR B & HRHERER A i E
60 kg, FE =15 %, REFAFEILE, HFEH(ZE) . HHTEHE@HEZEN Vo K Ka 5
Sk 439 mg » d7' J%6. 21 ug - mi~', IREXF Vo BIHEEEY WT/60 19 0.57 K77, SIFAFE
B, HUPERE RSP I Ve N 8. 4 mg - d7', FEE<I5 a IR A K TR 7%, HEEAE
REAMERAHEREXRLE 2.
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Tab 3 Final population pharmacokinetic parameters of

phenytoin from 161 epileptic out-patients

Parameter Estimated value s
Vi 439 68. 10
Km 6. 21 2.78
Bwe 0.57 0. 06
tarug 8.4 0.12
Oage 0.93 0.10
ov (%) 11.09* 1.43
ox, (%) 37.42* 9.20
OE 14. 58 3.82

* Estimation value of the variance components are expressed as

coefficients of variation(!'),
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Fig 1 Relation of observed dosage rates(R® ;, mg « d™!) to steady-state

serum phenytoin concentrations from 161 epileptic out-patients.
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Fig 2 Relation of predicted dosage rates(R;;, mg « d~') to steady-state

serum phenytoin concentrations from 161 epileptic out-patients.
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EREFAERETGEN MERX 3 FEYE E MV E L EER, 7L E ML EdFl
HEL, AReTH—PBHRE.

A /B F) 4y DPH 2552 S BB A M (Va=7.32 mg - kg~' +d™!, s 1.13, RSD 11%; K.
=6.21ug+ml™!, s2.78, RSD 37TV S B B FMEN LR (Va=7.64mg - kg™' +d™', 5 2. 32,
RSD 10%; Kn=6.53 ug » ml™', s 5. 44, RSD 480 ) EA—F, MEE/IMRENGRAERKE
5. Sheiner!' % (V,,=7.22 mg - kg™ +d™', s 1.72, RSD 24%; Kn=4.44 ug « mi~!, s 2. 40,
RSD 54%), Graselal® % (V,=6.22 mg - kg~' +d ', RSD 11%; K.=3.8 ug + ml~!, RSD
56%), Yukawal'®' 8 (V,=6.15mg « kg=' - d~', RSD 18%; K.,=3.67 ug + ml™', RSD 57%),
Miller!'¥1 % (V, =6.5mg « kg”' «d!, s 1.30, RSD 20%; Kn=3.40 ug - ml™!, s 2. 47, RSD
73%) . XNHAMEZRAJRBAEERBER. BERNSHES Yukawa FWREAIL R (6=
0. 55, 6, =0. 84) .

NRAACE R URER AR S EVRA L H R, il tHY K Bayesian LIRESF, 4
A mMBEENERNMEAHESE, RIEMERRG TR,

g F x M
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NONMEM APPROACH FOR ESTIMATING POPUIATION
PHARMACOKINETIC PARAMETERS OF PHENYTOIN
IN CHINESE EPILEPTICS*

JZ Rui, MH Cai, XM Chu and G Chen
(Department of Clinical Pharmacology, General Hospital of Nanjing Armed Forces, Nanjing 210002)

ABSTRACT Routine clinical pharmacokinetic data collected from epileptic out- patients who
received phenytoin (PHT) were analysed to estimate population pharmacokinetic parameters. There
were 258 steady-state serum phenytoin concentrations and associated dosage (mg « d~!) from 161
out-patients. The data were analysed using NONMEM program. The influence of body weight, drug
combinations and sex on the maximum elimination rate (V,) and age on the Michaelis- Menten
constant (K,) were investigated.

The V., and K., of phenytoin in a 60 kg adult out-patient, without combination with other drugs
(phenobarbital, clonazepam or diazepam) were estimated to be 439 mg » d™! and 6. 21 pg» ml™!,
respectively. The best function adjusts V,, to the 0. 57 power in proportion to body weight. The K,, for
patients less than 15 years old was 7% less than that for adults. The V,, of patients treated with
phenytoin combinéd with phenobarbital, clonazepam or diazepam will increase 8. 4 mg « d— 1.

Key words Phenytoin; NONMEM ; Population pharmacokinetics; Epileptic; Statistical model;
Fixed-effect model
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