Basel, 04-04-16

Roche QSP Methodology Workshop

Piet van der Graaf

Editor-in-Chief Leiden Academic Centre for Drug Research (LACDR)
CPT: Pharmacometrics Leiden University, The Netherlands

Systems Pharmacology

LACDR  BFW-BPS
i

CERTARAC/SImiCYF

piet@certara.com



mailto:piet@certara.com

Quantitative Systems Pharmacology (QSP)
to improve Phase 2 success
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Systems Pharmacology for Drug
Discovery and Development:
Paradigm Shift or Flash in the
Pan?
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QSP IMPLEMENTATION: Some Points for discussion

1.Why, What & When:

 Define the question and potential impact
* Scope and Timing

2.How:
 Training and Education
 New data requirements
e Biomarkers
* Biomeasures
* Model validation
 (Precompetitive) collaboration
 Models
 Databases
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QSP IMPLEMENTATION: Some Points for discussion
1.Why, What & When:

 Define the question and potential impact
 Scope and Timing

2.How:
* Training and Education
 New data requirements
e Biomarkers
* Biomeasures
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2.How:

Models are psychologically most appealing when they
succeed, but logically strongest when they fail

After Yates (1978), Am. J. Physiol. 3, R159-160

...all models are wrong, but some are useful

s Wrong models are most useful?

e Model validation

* (Precompetitive) collaboration

e Models
e Databases
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Evaluating Systems Pharmacology Models Is
Different From Evaluating Standard Pharmacokinetic-

Pharmacodynamic Models
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Negative Modeling Results: A Dime a Dozen or a Stepping
Stone to Scientific Discovery?
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Systems pharmacology models, in general, tend 1o span
multiple timescales bridging detailed mechanism with higher
level responses or funclional outputs. These leatures serve to
put systems pharmacology models in a separate class that
brings with it specific challenges, particularly in evaluating
such work. When models are constructed on well-understood
mechanisms but fail to match experimental data, in what
cases should "negative modelina results” be considered sci-
entific findings?
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QSP IMPLEMENTATION
Need for (precompetitive) collaboration

MODELS

The impact of mathematical modeling on the
understanding of diabetes and related complications

| Ajmera'’, M Swat', C Lalbe’, N Le Novére'” and V Chellish’

Diabetes is a chronic and complex multifactorial disease caused by persistent hyperglycemia and for which underlying
pathogenesis is still not completely understood. The mathematical modeling of glucose homeostasis, diabetic condition, and
its associated complications is rapidly growing and provides new insights into the underlying mechanisms invoived. Here, we
discuss contributions to the diabetes modeling flekd over the past five decades, highlighting the areas where more focused
research is required.

CPT: Pharmacometrics & Systems Phamacoiogy (2013) 2, e54; dol:10,1038/psp.2013.30; advance onéine publication 10 July 2013
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the past five decades. There has been a significant increase in Systemic Exposure of Drugs
the number of models, as well as in the diversity of the modeling CK Young', K Yeatiau’, M Kesama', K Zhang’, | Ragussass-Rajess’”, § Argor’, L L7 P Chung’, €O Le", P 21a0’,
approaches applied toward addressing diabetes. ANNs, artificial LDy ¥ Supyires”and 34 g
neural networks; DDEs, delay differential equations; IDEs, integro- The cegan '"v-‘m'"‘:' and m o 'm:m ‘“w::c the fest rigorously dat - ”:'
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partial differential equations; SDEs, stochastic differential equations.
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QSP IMPLEMENTATION
Need for (precompetitive) collaboration

Status of Quantitative Systems Pharmacology Modeling in the Pharmaceutical Industry: A Consortium Survey of
the What, When and How

Mohamad Shebley’, Marjoleen Nijsen', Masoud Jamei’ and Amin Rostami-Hodjegan

Question 1.
Is QSP modeling a part of your company's
modeling & simulations tool box?

21 responders
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Question 4.
What applications does your company mostly utilize/plan to utilize QSP
approaches for?

X responders
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If so, do you have dedicated QSP modellers
within your company?

21 responders

Question 5.
Is your company interested in developing pre-competitive QSP disease
models? If so, which therapeutic areas or Indications?

14 responders
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Clinical Pharmacology Review of N
(BLA 125511)

Endocrinologic and Metabolic Drugs Advisory Committee
Advisory Committee Meeting, September 12, 2014

Manoj Khurana, PhD
Immo Zadezensky, PhD
Nitin Mehrotra, PhD
Office of Clinical Pharmacology

Natpara

Natpara is recombinant human parathyroid hormone
(PTH) identical in primary sequence to the full-length
human endogenous hormone (i.e., 84 amino acids)

Indication sought:

* Natpara for injection is a replacement for endogenous
parathyroid hormone (1-84) indicated for the long-
term treatment of hypoparathyroidism
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journal homepage: www. sisevier com/lecatnhans
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A physiologically based mathematical model of integrated calcium homeostasis and
bone remodeling

Mark C. Peterson ™', Matthew M. Riggs "
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