SOURCE DATA
Modellers perspectives

Session 2:

Structure, methods and decision criteria for extrapolation
(plannlng) Mapping of the extrapolation with the common
framework to clinicians, modelling and stats

Extrapolation workshop; 30/9-2015




L
Sources of data

In general; all data relevant for describing the interplay between the
drug, organism and disease (“systems data”)

Useful sources of data include
- Clinical data
- Adult clinical data on drug in question
- Paediatric clinical data on drug in question
- Clinical data on same drug in other conditions
- Clinical data from other similar drugs in same condition.
- Non clinical data
- In vitro data/ Physiochemical drug data
- Data on biology, physiology, pathophysiology etc
The sources needed will generally depend on the approaches taken
- Need to outline the potential sources per approach?
- Is there a need to set general requirements?



Inform transitions

Relevant levels of transition in paediatric developments:
- Inform clinical study design or replace a study

- Source to target population
- adult to children
- between children of different age groups
- animal to human
- physiochemical and in vitro to in vivo

- Dose to Exposure
- EXposure to Response

- exposure to PD endpoint/biomarker
- PD endpoint/biomarker to clinical efficacy and safety endpoints
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Dose Exposure Response approaches
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Different data sources and confidence in the data.



Tool box for pharmacological M&S

Bottom-up

- Population PK and PD PBPK and PD

- Bayesian Systems pharmacology

Combine methods to use all existing knowledge

Clinical trial simulations to optimize trial design




Population PKPD- Data sources

Primary data source:
Clinical data:
Pharmacokinetics
Pharmacodynamics
Covariate data

Supporting data:

Physiological data: on clearance, Vd
and F to support PK model

Systems data/ in vitro data to support
PKPD model

Factors linked to variability
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Possible determinants of Inter-subject
variability:
Age, Body Weight or Surface
Area, gender, race
Genetic: CYP2D6, CYP2C19
Renal (Creatinine Clearance) or
Hepatic impairment, Disease State
Concomitant Drugs
Other Factors: Diet, Circadian
Variation, Formulations
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PBPK/System modelling

@ystem model 6rug specific parameters
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Systems models - data sources
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Extended time course models

Enter patient level data on:
Demographic factors: current age, duration of diabetes, sex, ethnicity
m Risk factors: smaoker, SBP, HbA,., LDL, HDL, BMI, eGFR, heart rate, atrial
fibrillation, PVD, albuminuria, haesmoglobin, white blood cells
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Figure 8.23. Schematic representation of the sPGA time course model.
End time for simulation? Dies in current year?
(logistic)
Yes Yes

Limited longer term clinical data:

e 1358 patients at 12 weeks

: Extensi linical
o 270 patients at 60 weeks xtensive clinical data

o 5102 patients
e 89,760 patient years of data



Conclusions

- The source of data depends on the transition being made
and the approach being used.

- All data should be considered that describes the interplay
between the drug, the subject and the disease.

- Requirement for transparency about the source of the
data.

- Systems modelling is important for a thorough
mechanistic understanding but uncertainty around many
parameters.
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