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From pre-clinical to clinical and back
Use of novel biomarkers
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Reasons for attrition duning clinical devalopmeant

Nature Reviews | Drug Discovery
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Definitions

LDL, blood pressure, HER2, oestrogen R, CA125...
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Why new biomarkers?
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Purpose of Biomarker is paramount

mechanism
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pharmacology

Clinical outcome
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Adiponectin: most abundant fat-secreted protein

Lara-Castro et al (2006) Diabetes 55, 249

Lara-Castro et al (2006) Diabetes 55, 249
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Adiponectin: some physiological efficacy

Reduced Reduced lipogenesis
atherosclerosis Reduced glucose
Hypotensive production

Reduced lipid
accumulations

Increased insulin
sensitivity
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Adiponectin: a marker of increased insulin sensitivity
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Experimental Drug and Adiponectin in Animal Model

Sundbom et al (2008)
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Already in phase | and Exploratory Clinical Devt.

Indicate efficacy in phase |

Determine doses in
addition to traditional
NOAEL

Stratify into responders/
non-responders
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Overall Paradigm

Help attrition earlier

Shorten clinical trials

_ Stratify patients responders/non-responders
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From pre-clinical to clinical and back
Use of Safety Pharmacology

e "First Time in Animal”
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To Arrive at “FTiH"...

* International Conference for the Harmonization of Technical
Requirements for Registration of Pharmaceuticals for Human Use (ICH)

 Why?

— The FDA and other regulatory authorities: Is this protocol reasonably safe to initiate as
proposed?

» Organ functions and organ structures

— can be toxicological targets in humans, when exposed to a novel therapeutic agent.

* Drug effects on organ functions

— are not readily detected by standard toxicological testing.
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Pharmacodynamics Definitions

Pharmacological studies: International Conference on Harmonisation
definitions (ICH Guidelines, S7A)

« Safety Pharmacological studies

— investigate the potential undesirable pharmacologic effects of a substance on physiological
functions in relation to exposure in the therapeutic range and above.

* Primary pharmacodynamics

— studies on the mode of action and/or effects of a substance in the relation to its desired
therapeutic target.

e Secondary pharmacodynamics

— studies on the mode of action and/or effects of a substance not related to its desired
therapeutic target.
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Regulatory Requirements for Safety

—ICH M3: (Core battery) Assessment of effects on vital functions:
cardiovascular, central nervous, and respiratory systems ”..should be
evaluated prior to human exposure” and human clinical trials for
Pharmaceuticals. (1997)

—ICH S7A: Safety Pharmacology Studies for human Pharmaceuticals
and Supplemental studies when there is a cause for concern:
Renal/urinary system; autonomic nervous system, gastrointestinal
system; other: dependency potential, skeletal muscle, immune- and
endocrine functions. (2001)

—ICH S7B: The Non-Clinical Evaluation of the Potential for Delayed
Ventricular Repolarization (QT Interval Prolongation) by Human
Pharmaceuticals. (2005)

4



Why Not Introduce Some of These Tests Earlier?

To get to First Time in Animal (FTiA)
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Early Safety Studies in rats and mice

 To screen a new and unknown drug for pharmacological
readouts in a quick, simple and cost effective way.

* To deliver early in vivo safety results before in vivo primary
pharmaco-dynamic experiments are performed in-house or at
CRO’s.

* To relate the pharmacological readouts to compound exposure
or other biomarkers.
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“Tolerance studies”
FTIA Pharmacological Package

* Behavioral observation “lIrwin Screen” over 24 h. More intensive during
the first hours.

« Short behavioral readout in an animal activity box (LMA).
Measurements for total activity and rearing behavior recorded.

Measurements of body temperature (pre-test, 1, 4 and 24 h
measurements).

n=3 animals per group

Control + 3 doses

Route of administration

Both single and repeated dosing possible
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Experimental Design

Acute and Repeated tolerance package — after treatment

LMA
N temp temp temp
ol ¢ | ¢
I | | // I
77 g
0O 05 1 2 4 24 h
< -> G
Irwin Screen (IS) IS

Abbrevations, compound injection (INJ), locomotor activity (LMA), core temperature
measurements (temp).
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A General Health Screen test: The “Irwin Screen”

* Body posture « Central signs

— Normal — No signs

- F.Iat _ — Straub tail

— Limb extension

— Hunched-back — Tremor

— Rigid — Head-shake

— Asymmetric — Wet-dog shake
« Autonomic signs — Aggression

— No signs _ Other

- MIOS. : * Gross behavioral observation

— Mydriasis -

_ Pitos — Motor activity

— Perspiration — Stereotypy

— Piloerction

— Spontaneous ejaculation
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Irwin Screen analyses in an "Acute tolerance study”

Compound.1 observations within 1h
Dead within 20 min; decreased motility in home cage;
sporadic twitching head; eye blinking; body posture “flat”; slower respiration

Compound.2 observation within 1h Compound 2:
All doses: No findings rug to continue with!

Compound. 3 observation within 1h
300 mg/kg 3/3 slackness
150 mg/kg 2/3 slackness
75 mg/kg 1/3 slackness



BE—

Tolerance package: an evaluation towards efficacy

Acute and repeated tolerance
package in rats

 Irwin Screen:
Vehicle 3/3 no effect observed
Compound dose 1 and 2
no effects observed

Acute efficacy study

For the test compound, 2 out of 12
animals when administered orally
had to be put down at 20min due to
convulsions.

* Core temperature:

A slight decrease in core temperature
for all three animals in the highest
treatment dose 2 of the test
compound was found in the acute as
well as in the repeated study.

« Spontaneous locomotor activity: No
effects on total and rearing activity was
observed at any of the doses used.

Conclusion for the tested compound

From the in vivo pharmacological
studies performed, the test
compound was at this time point not
considered a safe drug.
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Conclusions: Safety studies

The procedure is a time- and compound efficient way to:

iInvestigate secondary effects in vivo at an early stage

to evaluate a safe test compound and dose range for primary pharmacodynamic
studies in vivo

to rank pre-candidate drugs in a chemical series with respect to safety properties

Possibility to relate pharmacodynamic effects to other readouts (exposure,
biomarkers, etc.)
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