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Overview

= PD-L1 expression on tumor cells is correlated with improved survival
when treated with PD-1 checkpoint blockade except in the case of
nivolumab in squamous cell lung cancer.

= PD-L1 expression tumor testing is required for treatment with
pembrolizumab in non small cell lung cancer.

= PD-L1 expression may help guide combination immunotherapy in
melanoma.

= PD-L1 expression is not correlated with benefit in Renal Cell Cancer

= Multiple questions remain regarding the use of PD-L1 staining as a
biomarker.

= Must know what antibody is used, and what cut off used to give a positive
result.

= Mutational burden may also predict clinical benefit but is not ready
for routine use due to cost and lack of confirmatory testing on large
numbers of samples to correlate benefit.




PD-L1 Testing

< This is a test that is run on a cancer biopsy in a pathology lab.

« The test stains for PD-L1 - the ligand (which is a protein) to the PD-1
receptor.

PD-1




Examples of PD-L1 IHC Staining of
Lung Cancer

PS <1% PS 1-49%

magnification

Brown chromogen: PD-L1 staining. Garon E et al AACR 2015
Blue color: hematoxylin counterstain.




Tumor PD-L1 expression

« PD-L1 can be expressed on tumor and various immune cells.

« PD-L1 staining can pick up membrane bound PD-L1 or
cytoplasmic PD-LT.

« PD-L1 staining can be variable within a tumor i.e. typically
concenfrated at the tumor edge and can be patchy.

« PD-L1 expression can change over time i.e. is dynamic.

« PD-L1 expression is measured as a continuous variable not as
a Positive or Negative. We artificially decide what means
“positive” or *negative” based on studies that we will discuss.
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General Issues with PD-L1 Testing

Bx type - Excisional versus core versus FNA

Addressing heterogeneity — multiple tumors and multiple passes
within a fumor can yield different results

Interval between biopsy and treatment — effect of other therapies
Antibody and staining conditions
Defining a positive result (cut-offs):
= Cell type expressing PD-L1 (immune cell versus tumor or both)
= Presence or absence of T-cells near PD-L1 expression
= Intensity

= Distribution - patchy versus diffuse, intratumoral versus
peripheral

= percent of cells ‘positive’

Mario Sznol, AACR 2014



PD-L1 Testing — Lung Cancer

« PD-L1 expression on tumor cells is correlated with improved survival when
treated with PD-1 checkpoint blockade except in the case of nivolumab
in squamous cell lung cancer.

« PD-L1 expression tumor testing is required for treatment with
pembrolizumab in non small cell lung cancer.
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KEYNOTE-O01: Response by Level of PD-L1 Expression in
Lung Cancer treated with Pembrolizumab
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CheckMate 017: Survival by PD-L1
Expression in Squamous Lung Cancer

« Survival benefit with nivolumab was independent of PD-L1 @ PO-L1positive expression
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« In Squamous Lung Cancer, using the BMS antibody test for PD-L1, PD-L1 staining of
the tumor did not predict a benefit from nivolumab.

Brahmer J, et al. N EnglJ Med. May 31, 2015 [Epub ahead of print].



heckMate 057: Survival by PD-L1 Expression in Non Squamous Lung Cancer
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CheckMate 057: OS by PD-L1
Expression in Nonsquamous
Lung Cancer
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« In nonsquamous lung cancer, the test for PD-L1 expression on a tumor, did predict for
improvement in survival when treated with nivolumab.

- If the tumor had PD-L1 staining of 1% or greater, the benefit was greater in those patients
when treated with nivolumab.

« If the tumor did not have PD-L1 staining, then the patient benefit was similar if receiving
nivolumab or docetaxel (taxotere). Borghaei H et al NEIM 2015
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PD-L1 Testing and Renal
Cell Carcinomo

« PD-LT expression is not associated with benefit with Nivolumab
(anti-PD-1 therapy)




CheckMate 025: Nivolumab versus
Everolimus in Renal Cell Cancer
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« Nivolumab improved survival in advanced Renal cell cancer compared to everolimus.
« No difference in benefit from nivolumab if the fumor was PD-L1 positive or negative.

Motzer RJ el al NEJM November 2015




PD-L1 Testing and
Melanoma

. (P:D-U expression is much more common in Melanoma than in Lung
ancer

« PD-L1 expression may help guide combination immunotherapy in
melanoma.




PD-L1 Expression in Melanoma Patients Treated with Ipilimumab
and Nivolumab versus Nivolumab alone - CheckMate 067
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What do you need to knowe

= Do you have enough fissue to do the teste i.e. can not use a
fine needle aspirate

= |f you have the PD-L1 test run, which antibody is being used
and what is the definition of a positive result?

= Right now the only testing required to receive a PD-1 antibody
IS for patients with lung cancer whose doctor wants 1o
rescribe pembrolizumab. In this case, the Merck antibody
est must stain at least 50% of the tumor cells for PD-L1.

= PD-L]1 s’roinjn% may be helpful to predict the chance of benefit
Tor h?lp wTelg the pros and cons of receiving PD-1 antibody
reatment.

= There is NO test that will accurately predict whether the
treatment will work in you.

= This is a rapidly changing field.



Tumor Mutation Burden

« These are mutations that make abnormal proteins that your immune
system might be able to recognize as abnormal.

« There are not mutations that you can pass down to your children.
« This is very experimental.
« Do not go out and ask for your tumor whole exome to be sequenced.

» Please participate and consider allowing researchers to evaluate this in
your tumor if you are considering going on immunotherapy.
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utational Density as Predictor of Benefit to PD-1
lockade (Pembrolizumab in Lung Cancer)
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Rizvi NA, et al. Science. 2015;348:124-128.




Ismatch Repair Deficient Tumors (MSI high) and
esponse to Pembrolizumab

B Radiographic Response
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Mismatch Repair
Deficient Tumors aka
Microsatellite instability
are associated with high
number of mutations in a
given tumor.

This data lends support to
the notion that mutation
burden is associated with
clinical benefit with
Pembrolizumab
treatment.

Le DT ef al NEJM 2015; 372:2509-20



Summary

= PD-L1 expression on tumor cells is correlated with improved
survival when treated with PD-1 checkpoint blockade except in
the case of nivolumab in squamous cell lung cancer.

= PD-L1 expression tumor testing is required for treatment with
pembrolizumab in non small cell lung cancer.

= PD-L1 expression is not correlated with benefit in Renal Cell
Cancer

= PD-L1 expression may help guide combination immunotherapy
in melanoma.

= Multiple questions remain regarding the use of PD-L1 staining as
a biomarker.

= Must know what antibody is used, and what cut off used to give a
positive result.

= Mutational burden may also predict clinical benefit but is not
ready for routine use due to cost and lack of confirmatory
testing on large numbers of samples to correlate benefit.



