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Objectives

Give some background to TMDD
What type of models are available?
Parameter (identifiability) challenges
DIscuss clearance mechanisms
~ocus on available circulating target
Analysis of L, R and RL. Not L;; & Ry
Demo of Maxsim?2

Remember where you have the
oharmacological concentration range!
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Target mediated drug disposition TMDD
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Target mediated drug disposition — Data (L)
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Target mediated drug disposition TMDD
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Target mediated drug disposition — Data (L)
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Target mediated drug disposition — Data (L&R)
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Target mediated drug disposition — Data (L&R&RL)

1000

100

o
H
|
)
Il
=~
o
=
+
=~
2
o
[

7 . — Kk,
0.01 ’ ------------------------------------------------------------------------------- Kd:koff

0 100 200 300 400 500 600

Time (h)

TMDD Modelling/Gabrielsson 2012



Target mediated drug disposition — Results

Ligand only Ligand & traget Ligand & traget & complex
Parameter Estimate CV% Parameter Estimate CV% Parameter Estimate CV%
CL 0.001 1 CL 0.001 1 CL 0.001 1
KON 0.099 17 KON 0.092 2 KON 0.096 1
KOFF 0.001 27 KOFF 0.001 13 KOFF 0.001 3
VT 0.101 2 VT 0.100 2 VT 0.100 1
CLD 0.003 4 CLD 0.003 3 CLD 0.003 3
KOUT 0.009 6 KOUT 0.009 2 KOUT 0.009 2
RO 12. 4 RO 12. 1 RO 12. 1
KERL 0.002 27 KERL 0.002 23 KERL 0.003 2

* Known model & parameters
 Several dose levels

* Low variability

* A) Ligand

* B) Ligand & Target

* C) Ligand & Target & Complex info
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Target mediated drug disposition TMDD
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Michaelis-Menten does not mimick TMDD

Non-linear PK
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Concentration (mg/L)

Lin + Michaelis-Menten does not mimick TMDD
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TMDD - Parameter identification
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1000

I T

100

10

—
[ R

0.1

0.01

Target mediated drug disposition TMDD

Drug Target Complex
(ligand) (receptor) (RL)
In, ;| Kin Wiy 5
1 \\
- . I —— N
V- &
Cly 4 Wi B %
V; Vv, L |+ R RL '\
\ y ! ¢
\\\ 71/ : L ) kOf'f ]
‘| Ke(re) ,’
Cly, 1 Kout P

e
- -

Target and Complex impact the disposition of Drug

2 LL[SaVE )

£4100

0.001

100

200

300

400 500 a00 700

Time (h)

800

200

Response [ %0 )

Drug:

Drug TMDD-A

Categaories

(") Pharmacodynamics

(@) Pharmacokinetics

Parameter:

ke L)

Value:

=

0
Log scale:

0.02206

[t

17



Target mediated drug disposition TMDD
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Target mediated drug disposition TMDD
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Repeated iv dosing
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Repeated sc dosing
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Concentration (mg-L")

Case Study 1 - Efalizumab
Michaelis-Menten approximation

Parameter Initial estimate  Final estimate CV%
Ve (L) 0.0572 14
Vi (L) 0.0447 20
Vimax (Mg-h™) 0.0359 7
Km (mg-L™Y) 0.0393 53
1000 Clg (L-h™Y) Ing 0.0512 45
Cly (L-h™) 0.0067 7

Cl
100 c, V, d Ch, V.
10
1 Michaelis-Menten,, NOte_’ no shallow
terminal phase!
0.1
0.01 , i i ,

0 ) 10 15 20 25 30 35 40 45

Time (days)
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Efalizumab — Model with V., as constant (0.05 L-kg-1)

Parameter Initial estimate Final estimate CV%
V. (L) 0.05 -
V(L) 0.0608 13
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Km (mg-L™) 0.161 44
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Bauer et al JPB [1999]



A W N

NCA Analysis

Cl_pred 0.0196 1
Cl_pred 0.0035 x 3
Cl_pred 0.0020 x 10
Cl_pred 0.0017 x 30

70 0.75
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=0.036-0.42L-h"
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06Kk (7())“5_ High CL = 0.42
XY | Low CL = 0.036
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Points to consider - Design

Sim

Sim
il \ 7
PK Acute PD
CL ECs
Vmax |<d
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Ro
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Effective concentration range

Predicted human dose
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Conclusions — TMDD models

Model never better than data — Remember pharmacological concentration range!
Requires several concentration-time courses

Approx. of V. often works well (0.05 L-kg1) & parameterize target with Ry and
kOUt

Identifiability problems (L, R, LR) Estimation of kg requires R and/or RL
L and R (and RL) information improves parameter estimates and their precision
Let design be an iterative process — simulate design

Mechanistic interpretation of parms requires adequate experimental design and
information about L, R and RL
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