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What's Up with Immunotherapy?

Unlike most traditional anti-cancer therapy...

...Immunotherapy relies on the
function of iImmune cells
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Relying on an Intact Immune System

Need to understand a complex network A GETR
of cells, compartments and cytokines o
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Immunotherapy vs Targeted Therapy

Targeted Therapy

Immunotherapy

Example:  bRAF-targeted tx Anti-CTLA4
Biology Block bRAF-mediated signaling | Complex (enhanced priming?
Clear Tregs?)
Relevance | High prevalence of mutation in | CTLA4 expressed on many cell
melanoma types; not on tumors
Pre-clinical | High throughput human tumor | Limited number of syngeneic
cell line screening models; variability in vivo
efficacy
Biomarker @ Presence of mutation Unknown
Dose MTD, MTD-1 3mg/kg vs 10mg/kg? 4 doses?
More?
Safety AEs manageable with irAEs, delayed and persistent;
decreased dose may require steroids or more
potent immune suppression
PD Inhibition of MAPK signaling, Complex; immune infiltrates?
ORR Changes in T cell subsets?
irAEs?
Endpoints  OS, PFS, ORR OS? Tail of curve? ORR?
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Drug Development Cycle

3 6 Years

NDA
Post Marketing
[Phase IJ [ Phase I J [ Phase Il ] Phase IV

Duration: 10-15 Years
Cost: >1 hillion US Dollars

» Dose & schedule




Drug Development Cycle: Pre-clinical

3 6 Years 6-7 Years

Lo-
Target Drug Pre- Clinical Trials DA scale
ID Discovery Clinical Review
NDA
Post Marketing
[Phase IJ [ Phase I J [ Phase Il J Phase IV

Duration: 10-15 Years
Cost: >1 hillion US Dollars

Complex biology/biomarkers
Challenging pre-clinical models




How Well Do Pre-clinical Models

Predict Human Immunobiology?

* Intact immune system required FET #
« Limited syngeneic models : alis
* Immunogenicity of antigens

* Tumor immune microenvironment differences?
* Intrinsic vs adaptive immune suppression

« Variability in models

» Genetic diversity vs human tumors
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Complex biology/biomarkers

Challenging pre-clinical models
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Drug Development Cycle:

Early Clinical Development

3 6 Years 6-7 Years
Lg-
Target Drug Pre- FDA
Clinical Trials scale
ID Discovery Clinical Review
FG
NDA
Post Marketing
[Phase IJ [ Phase I ] [ Phase Il J Phase IV

Duratlon 10 15 Years
ollars

» Dose & schedule

Starting dose
Dose and schedule




Immunotherapy Dose and Schedule

Can Be Challenging

Starting Dose: w0 T
*MABEL vs NOAEL

Minimal efficacious dose
Maximum tolerated dose Response 50 o

MABEL Range of therapewtic effect Toxic effects

.. Eifeciive
dose ourve

5 =

Schedule: 2 1 —
Persistent immune activation may \.
complicate identification of a schedule " © e WWWdlsweb.mitedual
*Single dose? | |

4 doses i B—.

A Overall Survival

*Dose for 1 year? o
*Dose until PD or CR? =\
*Tx duration confounded by

pseudoprogression

40+
30+
20
104

Endpoint: Long term OS  EEFETTITE R EEY
-Long time to endpoint ——

Ipi plus gpl00 403 297 223 163 115 81 54 42 33 24 17 7 6 4 0
Ipi 137106 79 56 38 30 24 18 13 13 & 5 2 1 0
1 0 0 0

*May require large studies to evaluate [T EALER
the tail on the curve Hodi et al 2010
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Drug Development Cycle:

Clinical Development

3 6 Years 6-7 Years & SERrs
Lo-
Target Drug Pre- FDA
Clinical Trials scale
ID Discovery Clinical Review
MFG
NDA
Post Marketing
[Phase IJ [ Phase I } [ Phase Il J Phase IV

Duration: 10-15 Years
Cost: >1 hillion US Dollars




Biomarkers: Non-invasive

; Adjuvant
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Kurdziel et al 2007

Eotaxin IP-10 MCP-1 MIG MIP-ic MIP-18 RANTES IL-1RA IL-6 IL-2R L7 IL-12

Njemini et al 2007

* Obvious advantages to being able to easily
assess a dynamic immune related biology
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immunotherapy will likely require additional

technology development
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Biomarkers: Tumor Tissue

; Adjuvant

i Years

Location ‘Primary Metastatic
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Dynamic immune environment
Differences between archival and met

Changes in immunogenicity
Changes following SOC therapy
Changes following immunotherapy

Ty ey
R AT

Representative IHC images

A Primary samples likely to be large A Metastatic samples likely to be limited

resection sample to a small core bx
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1INME Drug Development

3 6 Years

Target Drug Pre—
NDA
Post Marketing
[Phase IJ [ Phase I J [ Phase Il J Phase IV

Duration: 10-15 Years
Cost: >1 hillion US Dollars

» Dose & schedule




2NME Drug Development

3 6 Years 6-7 Years

Lg-
Target Drug Pre
NDA -

Post Marketing
[Phase IJ [ Phase I ] [ Phase Il J Phase IV

Duration: 10-15 Years
Cost: >1 hillion US Dollars

» Dose & schedule of the combo: multiple potential MTDs
« Safety: distinguish from monotx?




2NME Drug Development

3 6 Years 6-7 Years ars.
Lg-
Target Drug Pre- FDA
Clinical Trials scale
ID Discovery Clinical Review
MFG
NDA
Post Marketing
[Phase I] [ Phase I ] [ Phase Il J Phase IV

Duration: 10-15 Years
Cost: >1 hillion US Dollars

Combinations that show high activity with good
safety in early testing should be accelerated Iin

their development




