Modular validation of lymphocyte detection and tumor and stroma segmentation models to accurately predict tumor-infiltrating
lymphocytes from H&E images in metastatic lung adenocarcinoma
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INTRODUCTION SUMMARY

e Accurate quantification of tumor-infiltrating lymphocytes
(TIL) can predict patient response to immune checkpoint
inhibitor (ICI) therapy in lung adenocarcinoma (LUAD)

e We developed an AI model, consisting of 2 models: 1)
lymphocyte detection, 2) tumor & stromal (“scorable”) region
segmentation), to predict the density of lymphocytes within
LUAD tumors

e Manual whole-slide TIL scoring methods are subjective and
Inconsistent, so we validated each model as an LDT, with high
quality ground truth, wusing IHC-derived labels for
lymphocytes and a consensus of 4 pathologists for regions.

DESIGN

e Both models meet the analytical validation acceptance criteria for our Laboratory-Developed Test (LDT).

e The region model demonstrates strong performance across all characteristics, while the lymphocyte detection
model pertorms well in primary lung and lymph nodes but could be improved in other metastatic sites.

e Both models are robust to scanner variations and artifacts

RESULTS

Table 1. Summary of Analytical Validation of Both Models

Table 2. Limit of Detection (LoD) Simulation
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used to simulate artifacts. (B) Simulation results for the lymphocyte model,
with color artifacts (top) and blur artifacts (bottom). (C) Simulation results
for the scorable region model, with color artifacts (left) and blur artifacts
(right). Both models exhibit strong robustness to these artifacts.

Post-processed to obtain %{"v’
“scorable region” >

\ plots comparing lymphocyte model predictions to ground truth, with

each point representing the cell count from a field of view (FOV).
Bone, liver, and soft tissue exhibit extremely low cell counts,
potentially making them unsuitable for the CCC metric.

predictions demonstrate strong robustness across scans from Leica
Aperio GT450 and Philips UFS scanners (A) and between rescans on
Leica Aperio GT450 scanners (B).

Figure 1. Ground truth collection for lymphocyte (A) and region (B)
models. (C) Schematic of TIL density computation.
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