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« Pharmacokinetics (PK) is a branch
of pharmacology dedicated to
determining the fate of
substances administered to a
living organism

 PK studies the time course of

ABSORPTION, DISTRIBUTION,
METABOLISM & EXCRETION
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Pharmacodynamics (PD)

Target Concentration (ng/mL)
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* Pharmacodynamics (PD)
refers to the relationship of
drug concentration and the
resultant effect on target

* PD observations can be
conducted over a time-course

* PD observations can
investigate intensity of
response (i.e. target
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Pharmacokinetic - Pharmacodynamic Relationships
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« PK & PD principles of biotherapeutics and knowledge of dose-response
and concentration-effect relationships are crucial in drug development

« PK & PD relationships lay the ground-work for rational and optimal

design of dosing regimen in clinical applications, therefore reducing ECD
time and costs



PK/PD Modelling

PK/PD modelling is the integration of PK & PD components into a single
set of mathematical expressions allowing the description, and therefore
prediction, of the serum-concentration time course, in response to
administration of a drug

PK/PD models integrate drug-specific data, such as apparent clearance
and target engagement, with a drug-independent structural multi-

compartment model

PK/PD modelling of preclinical data is based on empirical models
utilising allometric scaling

PK/PD models are routinely and successfully utilised in predicting
exposure when biotherapeutics are administered in first time in human

studies



YTE Mutations Significantly Improve Antibody Half-Life

* The YTE mutation on the CH, domain of the wrodR S NP &

Fc portion of the humanised IgG1 scaffold have ———— v, '
been previous described to increase serum iy

terminal phase half-life by 3-fold via FcRn " ( PR
recycling in both the cynomolgus monkey and 66 s Fehn @
human . I

- YTE mutations increase the binding of MAb to i Hg
FcRn by about 10-fold at pH 6.0 while allowing ® otherprotein

efficient release at pH 7.4

+ Dall’Acqua et al, 2006; JBC. 281 (33): 23514 - 23524,
* Robbie et al, Antimicrob Agents Chemother. 2013; 57 (12): 6147 - 6153



YTE Mutations — Extend Half-life in Preclinical Models

—e—YTE —e—Non-YTE
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Serum Concetration (ug/mL)

o .o 10 20 30 40 50 Cmax CL VSS T1I2 AUCIaSt
Time (Days) (pglmL) (mL/day/kg)| (mL/kg) | (Days) |(day*ug/mL)

Mean 3.31 88.2 204 2614
YTE SD 8.5 0.35 6.42 0.14 255
% CV 3.3 10.5 7.3 0.7 9.8
Mean 223 10.8 129 8.23 920
Non-
YTE SD 5.1 0.71 15.5 1.69 68.8

g TK Parameters c/o John Hood % CV 2.3 6.6 12.1 20.5 7.5



PK/PD Model Predicts Exposure in First Time in Human
Studies

—o—YTE 30 mg ——YTE 105mg —e—YTE 300mg YTE 600 mg —@—Non-YTE 300 mg
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FTIH Single Ascending Dose Study Design

In-patient
residential period

R

Safety follow-up period

Day 6 8 10 15 29 43 57 85 113 169 225 281

Day 1: administer

investigational
product

« SAD Design over 4 cohorts

» Rich PK/PD Sampling: Day 1 (pre-dose), Day 2, Day 3, Day 4 during in-
patient period

« ADA Sampling: Day 1 (pre-dose), Day 29, Day 85, Day 225 & Day 281
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Bioanalytical Methodology; PK = Gyrolab, ADA = MSD

Titred ADA Assay on the MSD

LASER
Alexa-647 Labelled Anti-
YTE Detection Reagent \
\f
Analyte (MADb) \
Biotin Labelled Anti- \ '/ :!/ :
e A agent /7 Ruthenium Labelled Drug
Anti-Drug Antibody \ H

|

Streptavidin Bead
PK Assay on the Gyrolab Platform m(( Biotin Labelled Drug

Streptavidin Coated Plate

1



However; Best Laid Predictions Often go Awry

30 mg Q1W SC
105 mg SCQ1W

—e—Observed —e—Predicted .
—e—Observed —e—Predicted
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Exposure in 300 mg & 600 mg Cohorts Similar to 300 mg
Non-YTE in Dosing Period
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ADA Potentially Increases Apparent CL

105 mg SC Q1W. Red = ADA Positive. Black = ADA Negative
30 mg SC Q1W. Red = ADA Positive. Black = ADA Negative
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Bioavailability May Play a Significant Role in Exposure
Differences Between the Observed and Predicted

« Bioavailability; The proportion of a drug molecule which enters the
circulation when introduced into the body peripherally and so is
able to have an active effect

» PK estimates from the present study indicate that apparent terminal-
phase V4 ranged from 13900 to 33800 mL

» These estimates are indicative of high distribution to peripheral

tissue and/or low bioavailability
—No IV arm; therefore SC Bioavailability was not estimated

I.I
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Summary & Conclusions

* Preclinical PK & PD data can be integrated into a single PK/PD
model which can be used for dosing rationale in FTIH studies

* However, predicted exposure does not match that expressed by
the model

« Within the example, the elevated V4 points to distribution of drug
to peripheral tissue

« ADA detected in 20% of volunteers had an effect of increasing CL

» These observed findings ultimately led to a No Go decision on
further clinical development of the asset
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