Abstract No: 4316 ldentification of tertiary lymphoid structures from H&E slides using deep learning analysis of
nuclear morphology is associated with favorable survival in colorectal cancer patients
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INTRODUCTION
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e Mature tertiary lymphoid structures (mTLS) are organized aggregates of immune cells, which
support the anti-tumor immune response, through antigen presentation, cytokine production
and generation of tumor-specific antibodies. The presence of mTLS in the tumor
microenvironment is associated with better prognosis and immunotherapy response across
cancer types [1].
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e mMTLS are defined as prominent B-cell follicles (CD20+) and follicular dendritic cells (CD21+)
that are surrounded by T-cells (CD3+). Thus, multiple immunohistochemical stainings or
multiplex imaging is typically required for an accurate detection of mTLS, making it challenging
to implement as a clinical biomarker.

e In this work we developed a deep learning model that extracts nuclear morphology features to
detect mTLS from H&E slides and demonstrated its prognostic role in colorectal cancer (CRC)

patients. e Based on these features, a univariate analysis comparing mTLS and LA was performed using a Figure 4. Representative images of nuclear morphology of cells in mTLS (/eft) and LA (right)
METH ODS Wilcoxon rank sum test, and a mTLS classifier was trained using a multivariate logistic regression 00 Figure 5.
model. The classifier performance was assessed using 5 repeats of 5-fold cross validation and ROC curve of
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» | :_I&E El'detW'th Figure 3. Differential expression of sample nuclear features including nuclear eccentricity, nuclear solidity, and nuclear e Given the predictive value of mTLS presence, this work demonstrates the potential
; 8 lymphocyle : : : . : . .
FET aooreate color heterogeneity. for mTLS detection in H&E slides to be used as a potential biomarker for patient

B otation. selection for immunotherapy treatments.

: e A multivariate classifier trained on nuclear features exhibited 89% accuracy (p<0.0001) and 94% AUC REFERENCES
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[1] Cabrita, R., Lauss, M., Sanna, A. et al. Tertiary lymphoid structures improve immunotherapy and survival in melanoma. Nature577,561—
e Median OS was significantly higher in patients with at least one predicted mTLS (n=15) vs. patients [56]5 (2020).hhttps://d?i.org/l(;.loasésmlfsle-o19-1:;4-;3 o | o |
. . 2] C. M. Schiirchet al., “Coordinated Cellular Neighborhoods Orchestrate Antitumoral Immunity at the Colorectal Cancer Invasive Front,”
with at least one predlcted LA (n=1 1) detected on H&E (NR vs. 19 months, HR=O14, 95% CI 0.036- Cell, vol. 182, no. 5, pp. 1341-1359.e19, Sep. 2020, doi: 10.1016/j.cell.2020.07.005.
0.54: p=0001 8) [3] S. Graham et al., “HoVer-Net: Simultaneous Segmentation and Classification of Nuclei in Multi-Tissue Histology Images.” arXiv, Nov. 13,

2019. Accessed: Nov. 21, 2022. [Online]. Available: http://arxiv.org/abs/1812.06499




	Slide 1

