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Objectives

1. Identify opportunities within different stages of development projects where 
MIDD can be advantageous

2. Understand applications of a translational semi-mechanistic PK-PD-TGI 
model to predict clinical Objective Response Rate and efficacious dose to 
support dose selection

3. Explore how modelling approaches may result in new methodologies
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MIDD overview
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Figure adapted Huang SM 2019 AAPS
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MIDD overview
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Figure adapted Huang SM 2019 AAPS
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Translational PK/PD/TGI modelling of KRAS G12C inhibitors
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Dickinson et al 2022 AAPS

Step 1: Establish a 
preclinical PK-PD-TGI 
model for compound 
(Sotorasib)



Translational PK/PD/TGI modelling of KRAS G12C inhibitors
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Step 2: Mouse PK model 
replaced by human PK 
model

Accepted single cell-line 
translational approach



Translational PK/PD/TGI modelling of KRAS G12C inhibitors
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Single, sensitive cell-line can 
lead to overprediction.
Heterogeneity not captured



Translational PK/PD/TGI modelling of KRAS G12C inhibitors
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Step 3: Clinical tumour growth 
kinetics back-translated

Skoulidis et al 21 NEJM

Novel translational approach



Translational PK/PD/TGI modelling of KRAS G12C inhibitors
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Correlation to reported 
clinical ORR greatly 
improved



Translational PK/PD/TGI modelling of KRAS G12C inhibitors
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Step 4: IC50 distribution derived 
from in vitro cell-line screening

Novel translational approach

Dickinson et al 2022 AAPS



Translational PK/PD/TGI modelling of KRAS G12C inhibitors
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Clinical ORR captured well 
by model.
Heterogeneity has been 
explained



Translational PK/PD/TGI modelling of KRAS G12C inhibitors
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Modelling approach 
qualified on Adagrasib



MIDD overview
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Figure adapted Huang SM 2019 AAPS
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MIDD overview
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Challenge of clinical studies
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Very long half life

Terminal phase is due to slow absorption

High clinical drop out rates
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Pharmacokinetic variations

Figure adapted from Paliperidone Palmitate FDA Clinical Pharmacology Review
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Capturing pharmacokinetic variations

\ 17

Depot

Central Compartment

Absorption rate 

constant ka

Volume V

Elimination

Input Duration D2

Time Lag Tlag

First order input

Dose fraction (1-F2)

Zero order input

Dose fraction F2

Clearance Cl

• Sex

• Injection site

• Age

Absorption 

rate

• Creatine 

clearance

Clearance

• Sex

• BMI

Volume

• Sex

• Injection site

• Needle 

length

• Injection 

Volume

Dose 

Fraction

Streamlined Pathways to Clinical Success through Integrated Modelling



Modelling different products
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MIDD going forward
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Gajjar et al 2022  EJPS



MIDD going forward
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MIDD going forward
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MIDD going forward
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How different is the 
absorption rate 

compared to the 
reference product?

How different 
is the relative 

fraction of zero 
order input 

compared to 
the reference 

product? Gajjar et al 2022  EJPS



MIDD going forward
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Gajjar et al 2022  EJPS

Integrate modelling approach 
with shorter/smaller Clinical 

trials for streamlined 
development
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