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Population kinetic program for Michaells-
Menten elimination

LU Ming, ZHOU Huai-Wu, SONG Ji-Feng!
{Pivision of Blomathemuatics, Zhejiong Medicul
University, Hongzhou 310004, China)

ABSTRACT The microcomputer program, PKP-
HE (populaiion kinetic program for Michaelis—
Menten elimination), is presented to ecstimating
population pharmacokinetlc parameiers of drug
obeying Michaelis-Menten kinetics and predicting
individnal pharmacckinetlc parameters. A data set
consisting of §9 sieady—siale phenytoin concen-
tratlon—dosage pairs from 44 oui—patients was ana-
lyzed with the present program. Five population
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kinetic parameters and their standard deviations
were given by PKPME. The capability predicting
individual phenytoin dosage was assessed by the
retrospective analysis of data of 44 patienis and
the prospective analysis of 15 patients, A good
correlation existed between prediciing dose and
actual dose, Population correlation cocfficient
was equal! to (.99 ai P=0.905,
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XMW By 2 RRE

B {253 1% (population pharmaco-—
kinetics) 2 EHEr L FE L BENRN SN HE
o, BEXEMAHDELSBEDPELEND K
25 RH S HIE, B Sheiner % ¥ 2K 12
NONMEM g1 7 (NONlinear Mixed-Effect
Model) ‘37| pi sh NONMEM 2 e J5, Bk
#5 5 B AL T B R P 2 25 0 i R R A
RBBOEB ST, BRT RIF KRR
R, RIGRBREEZHFERSY, K ¥
FC A BR R B 4k 25 5 2 BUANIE FF ( PRPME, pop-
ulation kinetic program for Michaelis—Menten
elimination), K EERF] EWMERARE
R B S ¥ BETRAN RS ML
FHYNE,

METHODS

WSME  ERE S FEPRE RS
HEEBBEFTT & R4E b o & A7 45 1
1) BEFHIHESE, FJmBESP.LE
F 2) EHANMEAERESE, HESE
B EEZFERD 3) EVRNNMRAERE
B, RS T R0 30 RE e AR
#, REHDFSBATEARRES
MBS HriR 2, FMBEFRRE, LEREER
BRESRESIRRHEBE,

RIMEETFIMARE M ARE X 2R
BUSAR A ER, BIWART N HR &
R-F3 BB Coue B, M4, HEILWH A
BREIANE, SRGEOHERELIES
7K, HLE Michaelis—Menten jiifpzh 3, &

Rl]=VmiCrll1/(Kml+Cnuii) [1] :

AP RHEINFAE I EEEEIE A
B (mg/(kg-d)), Va, HBEILFHEANBER
IR B B (mg/ (kg-d)), Coum 2 BBy
fads B S WA (ug/ml), Ko B EIN
#i A B Michaelis ¥ (ug/mly, & F Ko
Vo Ef-ERERZR, HEZZENL BWHH

FEAy,

15 B ] i R AR T T A 2 R A R
2, WEIANMERN Er i, BF

R, =R%, + &, [2]

i RY, AFEANRE, Ry ZEEHNDIY
HEE, & AFRHENRRIRE.

SR EWMME R RAME N, E (O, £2,
D), BHEZHCO, L, DIWEZTIESL
7, HELESSHEEHETHEEITEE
HohESHEREHE

0(0,82,X) = Z",' [Ln det[C,(0,82,X)]+

[R3-E.(, &, E)}1C,0, @, )1

[RY-E;0, &, I)] [3]
i “det”, 7T ¢~ 1" SR FRERERITR
®. BEMSEE, 0 L& THHIEeH
Vna xm! Q %J”F‘iﬂifﬁﬂi%ii%ﬁtﬁim U;m!
Z R RRERESE ol

[3]:% 5 Sheiner 18 1 i NONMEM i 7 &
. OB, &, DEEENE, ERAKS
eyt A R it

HEEEZREHESEE, B™E Bayes
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BE, S62¥NERH(EREIFEED
fo A4 B O R-BAER RS, S MHER
#EhELEE. Bayes R RIREECY
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N
[WyBo— Ka)]2+ I [W(R-R)® [4]
=1

Rt Vo, Ko RESEFEHHHEBE Vo
R, RS EETD ROATMEB I AR
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FBHE Ve, Be TROABIUEME RER
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LRERBETEFN, B i DATA
18 Wi AR A N E (ug/ml) - F & (mg/ (kg-
d) ) ¥, B/ b 1 (two-stage  method) 1 2 H!
HERWE, HEaHmATE EEHEBEF
INT 0 WAL, RS ET R
B3R EHEANME, ATEHEES BT
H Ve, Ea, Cva, Cru., 0: RHERMERE,

%TF Bayes R Hi 300 B OWa, Ba)
BRRAE RIORATASTRENE. YA
Bayes Uit FR2FH, RERALDESEMAT
ER-MERRERE-FE B\, WEEAR
BENLABRAHA SR Ve, Ko,

RESULTS
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Fig 1. Dats of g3 steady-state phenytoln concen—

feation—dosage pairs from 44 patients,

#el SR A PKPME 275, HEH4
BT Teb 1 E—5.

T HPRERN HEREHEHESEKE,
FIF Bayes it FRF, RE—M¥EART

BHAANAEREANFESRME, HEREA,

EILBHHRORIT. AT %R Bayes Kift 7
BRFOEAEES, KOO TRESBMETHE
T E R TRIF B RANE, S5 EER
ekt S (R IR ) TR BR{S B e PTG BE VAT
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Tab 1. Phenyioin population pharmacckinetle
parameters from 2 populations,

Population of  Population of
this article _Sheiner's
(By PKPME) (By NONMEM)

Constitation of population (f+S5D}
Patients{male) 44¢29) 32¢19)

Age (yr} 26+9(10 —58) 4441622 7%)
Weight (kg) §7+9(25 - 77) 70t 8(55- 86
Steady-state ‘

concn dose pairs 69 75

Estimate (SD} of parameter

Vatmg/(kg-d))  7.84 (2.32)  7.22 (14D
K. (pg/ml) B.53 ¢5.44) 4,44 (2.26)
O, (mg/ckg.-d)y  0.80 (1.92> 1,72 (1.24)
Oy (ug/ml} 3.14 ¢3.32)  2.40 (2.15)
b (mg/(kg-d)}  £.312(0.35)  £.250(0.18)

1 2FEEE Bl L4 FEAN B
B Bayes Rt FREF, BHEATESE
LS TR | BMWEE. £RA Fig 2{A).

fEEEHXARER,

BHEBIEH,, p=0.99,

MRIERHKITREN 2 =1.36

BAT R R B 2,0,=1.96, FTLIFAEE
HRE Y BIE, FIAREEASEE #Hp=10.93,
Vi & SRR R .

2 WS AR 16 SRAK IE E
TH MR, Hthe ERkFEANEESENE
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Aetial phrnyioin dupr (mg/ O
Fig 2. (A) Retrospective analysis of data of 44

patients, Mean predicted error= — 2 mg/d, Root
squaere predicted error=10 mg/d, (B} proapectve
annlysls of data of 15 patients, Mean predicted
error = — 4 mg/d, Root square predicted error=15
mg/d, The lines of identity are shown,
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HHHE _HA, HIBAXMIFER
AY, BEFNEFE _KEASFHIRIESR
T Bayes Rt FRFMAITMES RN, HEH
HE~—M#EL. AT F—KF &,
R % R R Fig 2(B),

fER R BERE,

MiHBEH, :p=0.99

AUEBEIIRN =172

WMAHEEZ =099 BB, 05 LRER
__ik_

DISCUSSION

BREPEIEE Tab | T ATHESN
#5370 Sheiner ZHIPEHE R, RE®A,
RENBEREAR, ARSdnigitEas
SBFER,

M Tab1 7] L HH, B K. s HEmE
FEBLRER BAFRLERESEENE
B, sk 70ks, (HAKERFLY
BRI EERE VL R, A—TW E
R THBR Vo R K, X Kn EERK,
XU IA E & AT Sheiner FFiopr ik, -~
MAERNERER LIRS ¥R AT
HE MRS & D T (carbamazepine) | ¥,
#5754 (clonazepam) %, THH £¥ MW ANEBH
HRELE, BITHEMEEE, RWERHIE
Wy S TTRERERE KL BT F ik 2
B, FREAERANE EETHE BAMER
A,

I ERERUESH TIHEH, MEEE
RESKENER, TRTRSEESEET
MIGRMELIE IR ER MES R T T & 5,
Sheiner 2" EHWFPIIATE & HF £
¥ (fixed—effect parameter), fLER. HE,
#EE, UEREEMATERESENEE, B
MEHEHWHRELE, BEREFFK, HAX
BRIWNHSIN, RIRHFEAT —BHRE, B

PAR AT #5 T FIRAE R ML P00 38R, RRIRBUF
B #5854,

BHRER HTEZRBRNELREADD
HEF, BRMREEEESE, MERK A
i RHEREAGMNENBBNETRTRT
HrE. BRA—SPPAERH T SHEE AR
EEE, HRERRDAREREAORS, BN
BEEMERRE". PKPME {2 Fi 7k
TX~—FRME, TRAFMAEEEE, BPTR
BB~ PR HIB ST, BB
BT EARR P, FEWBITHR, BTHR
NET#s, ZERITRIERAHE SFERFM
TR BB RMERT EFL

AW HLENA¥HREERSHERR. E6
BEWN. AERAMTNREREFERMEHNESY
EHcEmbE,
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