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Target identification, validation and early phase
clinical trial

 Basic principles of drug development from target identification through
the the early stages of clinical development

* lllustrate principles with the development of an AKT inhibitor

AKT inhibitors in clinical development
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Background: PI3K-Akt pathway

Receptor Tyrosine Kinase
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PIK3CA Mutations in Breast Cancer

~40% of ER positive breast
cancer have PIK3CA mutations
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Targeting genetic events in
the PISBK-AKT-mTOR
pathway
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AKTI1 mutations in breast cancer



AKT1 mutations are oncogenic

Mutated in ~3% of breast cancer

Luminal subtypes of breast cancer
>90% mutations a single AKT1 E17K mutation

Increas_eg. membr_ane_ localisation Transforms cells
Conditional activation of AKT
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some AKT inhibitors Carpten et al Nature 2007



PTEN and Triple negative breast cancer



PI3K alterations in TN breast cancer
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P13 kinase pathway is active in basal-like breast cancer

a PlS)K pathway (380 tumours with mRNA/mutation/protein data)
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Loss of PTEN activates AKT In breast cancer

siRNA PTEN in TNBC cell PTEN loss correlates with AKT activation
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AKT inhibitors —targeting loss of PTEN
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Drugging the PI3BK-AKT-mTOR pathway

‘ﬂi' Mutated in cancer
€ Biomarker (pathway readout)
2 Phosphorylation

GFR (EGFR, HERZ, MEI' FGFR) Monoclonal antibodies
Cetuximab (EGFR)

Trastuzumab (HER2]
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Target validation

Does inhibiting the target have the predicted biochemical effect?
Does inhibiting the target result in reduced growth?
Resources

Cancer cell lines

Patient derived xenografts

(Exogenously manipulated cell lines)

Tools

Tool box inhibitors
RNA interference



Target validation

Develop tool
box compound
to assess the
potential of
inhibiting AKT

Yap T et al Cancer Res 2011



Target validation

Inhibiting AKT results
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Relative tumor volume

Target validation
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Inhibition of AKT reduces tumour growth in vivo

Yap T et al Cancer Res 2011



Preclinical development

From tool-box compound to clinical candidate

Optimization of chemical structure — iterative process
Increase potency and specificity
Increase drug like properties

Reduce potential for non-specific toxic effects

Preclinical toxicology and ADME testing

absorption, distribution, metabolism, and excretion



Preclinical development

Refined compound with increased potency
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Early phase clinical development

First in human — Phase 1 with expansion

Establish side effects and maximum tolerated dose
Establish PK and PD
Preliminary efficacy in expansion

Randomized phase IIb to confirm efficacy

Definitive phase |l study



Results of two Phase | multicenter trials of
AZD5363, an inhibitor of AKT1, 2 and 3: biomarker
and early clinical evaluation in Western and
Japanese patients with advanced solid tumors

Udai Banerji,'* Malcolm Ranson,? Jan HM Schellens,* Taito Esaki,®
Emma Dean,?® Andrea Zivi,? Ruud van der Noll,* Paul K Stockman,®
Marcelo Marotti,® Michelle D Garrett,! Barry R Davies,® Paul Elvin,®
Andrew Hastie,® Peter Lawrence,® SY Amy Cheung,®
Christine Stephens,® and Kenji Tamura’

IDivision of Cancer Therapeutics, The Institute of Cancer Research, London, UK; 2The Drug
Development Unit, The Royal Marsden NHS Foundation Trust, London, UK ; Department of
Medical Oncology, Christie Hospital NHS Trust, Manchester, UK; “Department of Clinical
Pharmacology, The Netherlands Cancer Institute, Amsterdam, The Netherlands; °Department
of Gastrointestinal and Medical Oncology, National Kyushu Cancer Center, Fukuoka, Japan;
6AstraZeneca R&D, Macclesfield, UK; ’Breast and Medical Oncology Division, National
Cancer Center Hospital, Tokyo, Japan

AACR 2013



Defining the dose

Maximum tolerated dose
Generally defined on toxicity in the first cycle

No more than one out of 6 patients having a dose limiting toxicity

Cohort may be expanded to further define whether the dose is
tolerated

Chronically tolerated dose
Not formally defined

Acceptable chronic toxicity

The dose that is compatible with dosing patients for many cycles



Study flow — European and Japanese patients

Continuous schedule
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Dose-limiting toxicities

Continuous Dose (mg) Number of DLT CTCAE Number of
bid patients with grade events
schedule LT
80 0/8 - - -

160 0/5 - - -
240 1/12 Hypoxia (multiple 3 1
pulmonary metastases)

320 4/14 Maculo papular rash 2,3 1,1
Diarrhea 3 2
400 3/14 Maculo papular rash 3 2
Diarrhea 3 1
480 5/6 Maculo papular rash 3 3
Diarrhea 2 2
Maculo papular rash 4 2

Intermittent

600 2/2
Dose (mg) Number of DLT CTCAE Number of
bid patients with grade events
DLT

schedule
480 (4 /1 3) 0/11
640 (4 / 3) 1/6 Diarrhea 3 1
640 (2 /5) 1/6 Hyperglycemia 3 1
800 (2 /5) 1/6 Hyperglycemia 3 1



Described adverse effects

Describe adverse effects

Develop treatment strategies for adverse effects



Establish PK and PD

Pharmacokinetics (PK)

How the body handles the drug

Pharmacodynamics (PD)

Whether the drug has the desired effect once an adequate dose
has been achieved

Surrogate tissues — blood cells, skin, hair
Principally useful if no effect is seen — drug doesn’t work

Tumour tissue



AZD5363 (ng/mL)

AZD5363 PK profile in Western patients
receiving intermittent bid dosing

10000 -
Single dose Steady state
Dose (mg) tmax Cmax AUC tss,max Css,max AUCSS
1000 (h (ng/mL) | (ng.h/mL) | (h) | (ng/mL) (0-10h)
o (ng.h/mL)
1 480 2.0 1,353 7,388 2.0 1,816 8,602
T 4 on / 3 off
L Preclinical C,.,., for continuous dosin
min, 9 640 2.0 2,248 12,000 2.0 2,721 13,759
100 = 4 on / 3 off
e 480 Mg 4 00/ 3 Off 15 1213 6763 20 2484 11,737
= 640 mg 4 on / 3 off 20n /5 off
—mm— 640 mg 2 on/ 5 off 800 2.0 2,482 13,286 1.5 3,317 16,728
—mm— 800 mg 2 on/ 5 off 2 on /5 off
10 T ] | T 1
0 2 4 6 8 10
Time (h)

PK following a single dose

AZD5363 is rapidly absorbed
Exceeds exposure required for preclinical efficacy based on preclinical modelling

Dose proportional increase in C,,,/AUC
Half life of approximately 10 hours allow flexible dosing schedules to be explored



Pharmacodynamic assays: p-PRAS40 inhibition In
hair follicles

Each bar represents data averaged from AT Overlay
four hair follicles per patient at 4 hours post-dose —
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Efficacy: Best response and gene mutation
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achieved tumour shrinkage
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Lesion 1

Lesion 2

Response in AKT1 mutant cancer to AZD5363

2012/05/23

female patient with
metastatic endometrioid
cancer of the ovary

« A 38-year-old Asian

« Eight previous lines of
chemotherapy

« AKT1El’K somatic
mutation detected in
tumor

« AZD5363 480 mg bid (4
days on / 3 days off
schedule)

« 47% decrease in tumor
size from baseline

Banerjii et al AACR 2013



Expansion cohort(s)

Expansion of study at recommended phase |l dose

Recruit a set number of biomarker defined patients to establish
preliminary efficacy

More efficient than the older strategy of a separate phase Il study



Moving to randomised phase llb

What degree of efficacy is seen in expansion cohort(s)

N

Very high or high in a tumour Low-high levels of
type with few standard options single agent activity

l l

Single agent randomisation Randomised phase Il
against standard of care of addition of new
therapy to standard
of care



AKT inhibitors synergise with taxane chemotherapy
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Phase Il randomised study

Part 1 — Phase 1 like
Dose finding of AKT inhibitor in combination with paclitaxel

Part 2 — Randomised phase Il comparing

Pactliaxel + placebo
VS
Paclitaxel + AKT inhibitors



AZD5363 BEECH - Study Design

Schedule 1:

AZD5363: 2 days-on, 5-off. 3/4
weeks

Dose
Escalation:
AZD5363

Schedule 2:
AZD5363: 4 days-on, 3-off. 3/4

Dose
Escalation:
AZD5363

—

Rand. Expansion Regimen

AZD5363: RD from Schedule 2
Paclitaxel : once weekly. 3/4 weeks

Patient
Stratification

PIK3CA
Not detected

PIK3CA

Positive

[Randomisation] [Randomisation]

Paclitaxel Paclitaxel Paclitaxel Paclitaxel
+ + + +

Placebo AZD5363 Placebo

AZD5363

37

PART A: Safety Run-in

* Population- Approx. 40 patients with advanced or
metastatic breast cancer

* Process - Evaluation of two escalating open-label
schedules of AZD5363 —weekly intermittent dosing - in
combination with weekly 90mg/m? paclitaxel, in 28-day
treatment cycles.

* Purpose — To define a dose and schedule to take forward
to the Randomised expansion.

PART B:Randomised Expansion

» Population - Approx 100 patients with ER+ve, HER2-ve
advanced or metastatic breast cancer of which 50 will
have tumours with PIK3CA mutations

* Process - Patients be stratified as PIK3CA mutation-
positive and mutation-not detected groups. Each group
will be randomised to regimens comprising either of:

o Paclitaxel 90mg/m?1V once weekly plus
400mgAZD5363 at dose & schedule from the run-
in

o Paclitaxel 90mg/m?1V once weekly plus placebo
at matching AZD5363 schedule

* Purpose - To compare the relative efficacy of AZD5363 in
combination with paclitaxel vs. paclitaxel alone in the
ER+ve Breast Cancer population and in the PIK3CA
mutation +ve sub-group.
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