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OPD-1 and PDL-1 inhibition in
prostate cancer

0 Prostate Cancer Vaccines
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Sites for Therapeutic Intervention

Trafficking of
T cells to tumors

CTLAAi

Priming and activation

(APCs & T cells) @
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blood
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Immunogenic Cell Death g "% PDXi (PD1/PDL1 inhibitor)
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cancer cell antigens Killing of cancer cells
(cancer cell death) (Immune and cancer cells) Modified from Chen and Mellman, Immunity 2013




PDX Inhibition Shows Promise
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Avelumab in NSCLC and urothelial CA
Atezolizumab in urothelial
Nivolumab in NSCLC
Pembrolizumab in urothelial and HNSCC


2018 Nobel Prize in Medicine

Tasuku Honjo, Kyoto University

11 Jim Allison, MD Anderson
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Presentation Notes
Nobel Prize in medicine awarded for Jim Allison’s work on CTLA – 4 which inhibits immune cells leading to the development of anti-CTLA 4 antibiodies  which eventually became ipilimumab
Honjo and his colleagues focused on PD-1  which stands for programmed death 1 and inhibits T cells, they later discovered programmed death ligand 1, PDL-1, which led to the development of PD-1 inhibitors which ultimately resulted in pembrolizumab.
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Response to anti-PD1 Therapy
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Significant correlation between TMB and ORR  and the correlation coefficient suggest that 55% of the differences in ORR seen are due to TMB
Some suggestion that viral-mediated tumors may have increased response rate to anti-PD1 therapy despite lower TMB


Immunogenicity Profiles of Cancers
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Analysis of >300 patient samples across 22 tumors types from four KEYNOTE clinical trials.
TMB  and GEP (Tcell-inflamed gene expression profile) were predictive of response to PD-1 antibody therapy pembrolizumab



Prostate Cancer and anti-PD-1 /PDL-1
Therapy

expression does not predict in prostate
® High TMB may be useful

0 Predictive biomarkers for PD-1/PD-L1 inhibition are
rapidly evolving

0 At this time Prostate Cancer is generally believed to
be relatively unresponsive to PD-1 inhibition.

Manogue et al The Oncologist 2019 p444-8
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Prostate Cancer Vaccines

immune response by transfection to produce
immunogenic tumor associated antigens (PSA, PSMA, P
PSCA, TARP)

Phase 1 trial: 9 of 22 responses; PSADT increased from 6.5mo to 9.3mo

Currently in Phase |l

00 Peptide based Vaccines

Immunize with tumor specific proteins to elicit cytotoxic T-cells
Targets are HLA-A24+, PAP, PSA, PSMA
Two Phase |l studies showed improved PFS with combination therapy

Ongoing Phase lll trial



Prostate Cancer Vaccines

ctor based Vaccines

- Recombinant viral vectors carrying gene sequence
elicit immune responses against tumor antigens

Demonstrate anti-PSA antibiodies and T-cell responses

Phase Il trials ongoing

0 Cell based Vaccines

Autologous or allogenic whole cells including Antigen
Presenting Cells (APCs) to induce anti-tumor immune
response

m GVAX is whole cell CaP cell lines engineered to overexpress
GM-CSF to activate dendritic cells

Promising results in Phase | and Il but no efficacy in Phase I



Cell Based Vaccine

R (sipuleucel-T):

DA approved for the treatment of asymptomatic or mi .
symptomatic metastatic castrate resistant (hormone refractory
prostate cancer’

m The first FDA approved autologous cellular immunotherapy’

Designed to induce an immune response targeted against
prostatic acid phosphatase (PAP), an antigen expressed in
most prostate cancers’'?

1. PROVENGE® [package insert]. Dendreon Pharmaceuticals LLC 2017
2. Kantoff PW et al. N Engl J Med. 2010;363:411-422.



Cell Based Vaccine: Sipuleucel —T

‘PROVENGE:

‘ PROVENGE treatment is 3 cycles, each comprising 2 steps

Step 1: Cell Collection oI ep 2: PROVENGE Infusion




Cell Based Vaccine: Sipuleucel =T

PROVENGE

—— PROVENGE (n=341)
Control (n=171)

4.1 month
survival benefit

Reduction in
risk of death:
22.5%
HR=0.775

(95% CI: 0.614, 0.979)
P=.032

Survival (%)

24 36 48

Time From Randomization (Months)

Kantoff PW, et al. Ne




Immunotherapy as an Early Step
mCRPC?

Increase in median OS by 13

months in the lowest baseline
PSA quartile

13.0 (£22.1 ng/mL) vs control

months

71
months

>22.1-50.1 >50.1-134.1
(n=128) (n=128)

B Sipuleucel-T m Control

ogy. 2013;81:1297-1302. .
ggests that patients with lower baseline PSA levels experience the greates
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				Sipuleucel-T		Control

		≤22.1
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PROCEED: Overall OS of PSA-matched AA
and CAU Patients Treated with Sipuleucel-T
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P < 0.001
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PROCEED: OS of PSA-matched AA and CAU Patients
Treated with Sipuleucel-T
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"\‘ -—-African Americans (N=107)

Median OS: 33.4 months

HR = 0.52
95% CI1(0.37,0.72)
P <0.001
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ntation #147 by Oliver Sartor MD 2019
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Median OS: 17.6 months
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Combination Therapy?
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) NATIONAL CANCER INSTITUTE

1-800-4-CANCER Live Chat _

From 1995 to 2014, in fact, there was a sharp increase in the launch price of new cancer
drugs—that is, the cost of a new drug being introduced to the market for the first time.
Most cancer drugs launched between 2009 and 2014 were priced at more than $100,000
per patient for one year of treatment. More recently, we've seen launch prices of more
than $400,000 for a year of treatment.

As a consequence of these increasing prices, according to one recent analysis, some
patients may face out-of-pocket costs of nearly $12,000 a year for one drug .

The President's Cancer Panel is an independent panel that was established under the National
Cancer Act of 1971. The panel's charge under the law is to identify high-priority issues that are
impeding progress against cancer, engage the relevant stakeholders, and develop
recommendations for addressing each respective issue. The recommendations are included in a
report that is submitted to the President.

Barbara K. Rimer, Dr.P.H., dean of the University of Morth Carolina's Gillings School of Global Public
Health, is the panel's chair.




Conclusions

progress being made in underst
no-biology of prostate cancer

New therapeutic targets are being discovered

Combination approaches will be needed to enhance immune
responses in prostate cancer patients

Interesting overall survival differences in AA patients in the
sipuleucel-T analyses present exciting questions and areas for
investigation

- Clearly more research is needed

- Economic feasibility research is needed as well



"The quality
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Lifetime risk of getting prostate cancer is 17%, but risk of dying is 3%. 
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