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ABSTRACT

Manual pathology assessments of Immunohistochemistry (IHC) markers in immune
oncology (I0) Is often challenging and results can be highly variable. Measuring biomarker

IMAGE ANALYSIS ALGORITHMS STRATIFY CELL POPULATIONS AND QUANTIFY BIOMARKER EXPRESSION
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presence in IO must take In to account both iImmune and tumor environments All Cell All Cell

and provide contextual information on the interaction between tumor and immune Scoring Scoring

biomarker landscapes. Due to the complex nature surrounding tissue biomarker

INnterpretation In 1O, digital image analysis (lA) solutions have been developed that

layer complex artificial intelligence (Al) and machine learning algorithms to obtain

full tissue biomarker profiles necessary for drug development and patient stratification. Lymphocyte Lymphocyte
Scoring Scoring

Here, a comprehensive tissue analysis solution is presented in monoplex PD-LI
and CD8 stained slides that includes precise digital biomarker scoring in tumor
and stromal compartments, recapitulation of common scoring paradigms, analysis
of biomarker expression at the tumor/stroma interface (margin), and quantification,
scoring, and spatial localization of lymphocytes in the tumor and stroma. Aggregation
of all cellular and biomarker data generates tissue phenotypes that characterize
the 10 landscape of each tissue.

MATERIALS & METHODS

Fig. 2 | Digital Analysis of CD8 Stained NSCLC Samples. Serial sections of NSCLC tissues previously stained for PD-L]
were stained according to CD8 IHC protocols. The digital image analysis detected and quantified CD8 on all cells in whole
tissue sections and in separate tumor, stromal, and tumor/stroma interface compartments. Additionally, lymphocytes detected
using morphological features were scored for CD8 status and stratified in each separate compartment. CD8 status was
scored as either negative or positive for CD8, highlighted in markup as blue or red cells respectively.

Fig.1 | Digital Analysis of PD-L1 Stained NSCLC Samples. Digital image analysis detected and quantified PD-L1 on all cells in whole tissue sections and in separate
tumor, stromal, and tumor/stroma interface compartments. Tumor compartment cells were scored using a binning approach, which scores PD-L]1 intensities of O,
1, 2, and 3+, highlighted in markup respectively as blue, yellow, orange, and red. Additionally, lymphocytes detected using morphological features were scored for
negative or positive PD-L] status, highlighted in markup as blue or red cells respectively, and stratified in each separate compartment. Detected lymphocytes in
the tumor compartment were subtracted from PD-L1 scoring of tumor compartments to provide accurate assessment of tumor cells within the tumor nest.

LAYERED BIOMARKER QUANTIFICATION AND CELL STRATIFICATION ALGORITHMS APPROVED BY PATHOLOGISTS
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Clinical Data Acceptance Through Pathologist Integration with Image Analysis
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RESULTS & CONCLUSIONS

INn this study It Is demonstrated that integration of methodically implemented image
analysis algorithms with clinical oversight results in large per-tissue datasets.
Each successive implementation of cell stratification results in higher complexity
of the image analysis dataset that can be used to draw conclusions beyond the
capabilility of manual pathologist scoring.

In this study of a limited cohort of 20 NSCLC tissues, we found that PD-L1 and CD8
expression are positively correlated within each stratified tissue compartment,
though PD-LI1 expression showed no significant correlation with total counts of

MINING TISSUE DATA TO ASSESS BIOMARKER INTERACTIONS WITHIN STRATIFIED CELL POPULATIONS
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Fig. 4 | Discovering Biomarker Context in Stratified Cell Populations.
Biomarker interactions can be assessed in a number of ways. Shown
here are Spearman correlations, P, which are above the p-value
threshold of significance (p>0.05). In this cohort, PD-L1 and CD8
expression in tissue compartments are highly and significantly
correlated. Interestingly, there is a significant negative correlation
between immune infiltrate and the ratio of CD8 positive lymphocytes
contained in the tumor, stroma, and tumor/stroma interface. This
negative correlation suggests immune suppression via CD8 negative
cells as a surrogate marker of CD4 mediated suppression of cytotoxicity.
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well as CD8 positive percentages of total immune infiltrate. This data suggests
that a higher presence of CD8- immune cells within the tumor microenvironment
have an iImmunosuppressive effect, likely mediated by a higher population of CD4+
T cells. It I1s thus important to consider not only CD8 presence, but CD8 In the

Is often defined as either infiltrated (cytotoxic immune cells within
the tumor nest), excluded (cytotoxic cells contained within stroma only),
or ignorant (very little to no cytotoxic expression) based exclusively
on CD8 positivity.. Portraying CD8 phenotypes not only based on
positivity, but as a percentage of the total immune infiltrate, gives
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