DRUG DISCOVERY

Quantitative pharmacology reduces
clinical failure in drug development

Quantitative pharmacology integrates pharmacokinetics and pharmacodynamics to guide
candidate selection, optimise dosing and strengthen decisions from preciinical research through
dinical trials, reducing development risks and improving therapeutic success rates
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combination of potency at the drug
target and drug-ike properties, expected
o be pharmacologically active. This
means it should demonstrate efficacy
In a preciinical disease anima model
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along with safety, 0
Igentty the precinical ng candloate that
has the potential to satis'y the TPP.

The PK and PO of a drug can be
describad (modaled) using mathematcal
equatons at can be intagratad with
computatonal methods. Computational
dynamic PK/PD models can be
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for the LC In precinical
stages by inking PK and PD models.
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These dynamic PK/PD models can
predict (simulate) the time course of
phamacological effects for different
doses and regimens. They can provide

a ralonale for selecting the optimum
dose and regimen to achieve maximum
emcacy. Drug reguiatory agencles such
35 the USFDA and EMEA encourage and
support PK/PD modeling and simuiation
for decision-making.

Clinical etages:

In phase 1, the PK and safety of the CD
Is evaluated wi escaiating doses In
healthy numan volunieers or patients.
©ne goal Is to determine the dose that
produces the appropriate PK associated
WEN pharmacologicaly acive exposures
(.., Unbound Cmax, AUC) dentiied in
preciinical studies, and to assess whether
the PK supports the dose and regimen
setin the TPP. Many cinical candidates
1all at this stage because hey cannot
gemanstrate the desred PK. Therefore,
Itis important fo predict the CD's PK

In humans with

predict PK/PD fime course In humans.
Combining human PK with QP data
from peeciinical studies can help support
dose selection for phase 2 studies. The
preciinical gynamic PK/PO model can
=0 be extended to humans to support
seiection of phase 2 dose and regimens.

In phase 2 studies, eflicacy trials are
conducted in 3 imied number of patients
using difierent dose levels or regmens
to identity the dose and regimen for
regisirational phase 3 trials. Quanstatve
analysls of PK/PD relafonships with
cinical eMcacy, using Gose-exposure-
response of PKIPD moaeiing, can help
select the dose and regimen for phase
PX modeis can
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Iver or Kidney funcion) infuence CO PK.
This heips select the rignt dose for the
popuiation.
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CD's abilty to demonsirate significant
emcacy, In aodition to safedy, ks tested in
alarge number of patients. This requires
that the dose selectad for phase 3 b2
strongly supported by PK/PD reascning
from phase 2 trids. When the CD
demonsirates clinical eMcacy, confim that
robust PK/PD relationships drive effcacy.
Population PK/PD models bullt in phase
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dzvelopment o minimise the riek of dnug
candkiate fallre. QP ks the bass for

sefing dose, regimen and duration of
treatment for an approved drug. -
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