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Target-Mediated
Drug Disposition

Plasma

Cp +
Vc

de = Int) - (k, +k, JeCp+k, -CT—C—kon e(R, —~RC)eCp+k, ¢RC
dRC
dt kon i (Rtot o RC).Cp _(koff + km). RC

Mager and Jusko. J Pharmacokinet Pharmacodyn. 28:507-32 (2001)



VEGF plasma concentration (Cp) (pg/mL)

Vascular Endothelial Growth Factor
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Eppler et al. Clin Pharmacol Ther. 72:20-32 (2002)



WinNonlin Code

Model 1

remark  Developer: Donald E. Mager

remark  Model Date: 2006

remark  Model Version: 1.0 Eppler et al. Model
remark

remark - define model-specific commands
COMMANDS

NFUN 2

NDER 6

NPARAMETERS 7

PNAMES "Bmax”,“"kmet®,"Vc","kl2","k21","kel", "kon*
NSECONDARY 0

END

remark - define temporary variables

TEMPORARY

T=X

Tinf=4

END

remark - define differential equations starting values

START
Z(1)=
2(2)=

_Z(1), Z(4)

Z(3)= / Cp \ km

Z(4)= K {Plasmal

Z(5)= i
2(6)= / L
END —
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remark - define differential equations
DIFF
remark - Ko units = pmole/kg/hr
IF T < Tinf THEN
Ko1=27
Ko2=79
ELSE
Ko1=0
Ko2=0
ENDIF

DZ(1)= Kol/Vc-(kl1l2+kel)*Z(1)+k21*Z(2)-kon*Z(1)*(Bmax-Z(3))
Dz(2)= k12*7(1)-k21*7(2)
DzZ(3)= kon*zZ(1)*(Bmax-Z(3))-kmet*Z(3)

DZ(4)= Ko2/Vc-(kl1l2+kel)*Z(4)+k21*Z(5)-kon*Z(4)*(Bmax-Z(6))
Dz(5)= k12*7(4)-k21*2(5)

Dz(6)= kon*zZ(4)*(Bmax-Z(6))-kmet*Z(6)

END

remark - define algebraic functions

remark - Output units = pM, but could be converted to other
remark - units in the following functions

FUNC 1

F= z(D)

END

FUNC 2

F= 2(4)

END

remark - define any secondary parameters

SECO

END

remark - end of model

EOM

Eppler et al. Ibid.



Initial Parameter Estimates

il x|
Uszer Defined ASCI Model ok,
todel 1 - [C:\Documents and 5. \mdd_code. LIB]

Cancel
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g hed | Apply
Parameter| Initial 1= Help
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4 k12 b2 -
5 |k21 1.4 Faste
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See Appendices in Mager and Jusko. Ibid.



Weighting
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Final Parameter Estimates

I Workbook - [C:Documents and... tmdd_output.pwo] - |EI|E|
oA
Parameter| Units | Estimate | StdError CW% | UnivarCl Lower| UnivarCl Upper PlanarCl_Lower | PlanarCl Upper =
1 |Bh& 59735032 19.915138 33.34 168711017 102.755047 -29 289013 148.759077
2 |KMET 1.370895 0344232 2511 0627228 2.114562 -0.167875 2.909569
3 [vC 0199238 0.033325 16.95 0.125164 0272312 0.048035 0.350441
4 (K12 4 808003 1.272865 2547 2053149 7857867 -0.831921 10457935
5 |[kM 1.281466 0.180345 14.07 0.891852 1.671079 0.475285 2.087543
6 |[KEL 3.315554 | 0.553359 16.70 2.119015 4 512092 0.839712 5.791395
FoRON 0.825493) 0.335123 40.50 01014810 1.649486 0672857 2323553
: 1
4| » [\ Final Parameters A Mon-Transposed Final Parameters A Gorrelation Matrix Al 4] | 3

Table V. Pharmacokinetic results from the compartmental analysis of the VEGF plasma concentration data after a
4-hour infravenous infusion on day 3%

Stamdard 95%: Confidence interval
Parameter Esfimate grror 2eCV Lower Lpper
Volume (L'kg) 0.171 0.021 12.1 0.127 0.215
ke (1) 6.18 1.3 20.3 3.49 888
kpn (b7 1.42 0.22 15.3 0.961 1.89
kp, (b7 3.89 0.48 124 2.86 492
K (pmolL~"-h™") 0.33 0235 4.6 0.028 1.09
k. (b7 1.16 0.28 243 0.561 1.75

e P10l L) 79.6 17 21.3 435 116

Eppler et al. Ibid.



Fitted Profiles

. PK Chart - [C:\Documents and ... tmdd_graph.pco] - |EI|£|

TMDD Kinetics of VEGF
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Weighted Residuals

B Pk Chart - [C:\Documents and ... .tmdd_graph.pco] =10 =|

TMDD Kinetics of VEGF
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Target-Mediated Drug Disposition:
Pharmacodynamic Implications

Drug

?
v —_—
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Vascular Endothelial Growth Factor
Hemodynamic Effects
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Eppler et al. Ibid.



