Keck School of Abstract PD: 39-04
IVICd.lCiﬂC of LISC AUA Annual Meeting 2020

Predicting CD8 + T Cell Infiltration and PD-L1
Expression in renal cell RCC CT Radiomic Signatures

Vinay Duddalwar, Haris Zahoor, Imran Siddiqui, Manju Aron, Bino Varghese, Austin
Fullenkamp, Steven Cen, Akash Sali, Anishka D'Souza, Suhn Rhie, Xiaomeng Lei,
Marielena Rivas, Derek Liu, Darryl Hwang, David Quinn, Mihir Desai, Inderbir Gill

Department of Radiology, Pathology, Institute of Urology
Keck School of Medicine, University of Southern California, Los Angeles

RadiomicsLab.usc.edu



Conflict of Interest Disclosure

Consultant: Radmetrix
Advisory Board : Deeptek LLC

Funding for this abstract:

Whittier Foundation
American Cancer Society
Southern California Clinical and Translational Science Institute



Introduction

ICl efficacy
Immune checkpoint inhibitor (ICl) e S
based therapies have become a S T
standard of care for treatment naive
RCC patients /@9/ - @ -
e NE i

Z 1@l = . @

. Abnormal A:;;ZT;" -VEGF -T umor cell/
Biomarkers are needed for CHEy | e /‘ \;u,:;v;;g; '\'

appropriate patient selection Alered metzbalim C °
Mature DC  ,.vear L«\y"
—— \r T (within TLS) o e BB
PD-1 POL1 (outside TLS)

CD8 T cell infiltration and PD-L1
expression in the tumor are potential
markers of response to ICl

Tumeh et al. Nature 2015; Motzer et al. NEJM 2018; Vuong et al Cancer Disco 2019



Introduction

T-cell receptor




Introduction

Anti PD-L1
Anti PD-1
PD-1
/

PD-
7/

Tumor cell
deatl

Antigen

T-cell
receptor



Methods

Patient Cohort

Retrospective study (June 2009-2018)
> |RB approved
> HIPAA compliant

Patients with pathologically confirmed ccRCC with:
o preoperative multiphase CT
° available tumor resection specimens



ccRCC Cohort Demographics

Gender

m 20-40
m 40-60
B 60-80
Hm Over 80



ccRCC Cohort Distribution
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Methods

Immuno-histochemistry Radiomics
> CD8+ T cells ° Tumor volume manually segmented
> PD-L1 from CT

> Custom Matlab-based radiomics panel
(1708 metrics) to create radiomic
signatures.




Results: CD8 Infiltration
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THC with antiCD8
monoclonal antibody
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Immunohistochemistry (IHC) for CD8+ T cells (Leica Bond-III automated IHC platform using
Bio-Rad anti-CD8 monoclonal antibody clone 4B11) and PD-L1 (Leica Bond-III automated
IHC platform using Abcam anti-PD-L1 monoclonal antibody clone 28-8) was performed




Predicting CD8+ T Cell infiltration in
ccRCC
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PD-L1 Expression in RCC
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Immunohistochemical quantitation of PD-L1 expression in RCC.

Technique: Tissue sections were stained with PD-L1 (clone 28-8, Abcam) on a Leica Bond autostainer.
The percentage of tumor cells showing partial or complete membrane staining at any intensity (tumor
proportion score) was determined.

Representative IHE cases with 1%, 20%, and 80% staining are shown.



PDL1 expression and Radiomics in ccRCC

50 patients with ccRCC: 16 were PDL1+, 34 PDL1 —

The result from 50 iterations of leave-one-out testing data
showed an AUC of 0.67; 95% Cl; 0.5-0.84 for AdaBoost
classifier to discriminate between positive and negative PD-L1
expression groups. Of the various radiomic metrics, variance,
kurtosis and skewness extracted from the 2"d and 4t band of
Haar wavelet transformed pre-contrast, nephrographic and
excretory phase were of high ranking importance.
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CT-based radiomic metrics can differentiate
positive- from negative- PD-L1 expression in
ccRCC patients with an AUC of 0.67



Conclusions

« CT-based radiomic signatures can predict CD8+
T cells and PD-L1 expression in ccRCC

* This is being validated currently in an internal, as
well as external, validation cohort



Conclusions

* This analysis can potentially negate the biases of sampling
biases during a biopsy

* The implications for management are significant in that the
radiomic signatures could differentiate tumors and patients
more likely to respond to checkpoint inhibitor therapy
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