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The Role of Pathology in Integrated Discovery and Diagnostics

Digital pathology is a key healthcare
4 Transcriptomics 7\ domain, generating large Iimage-
Genomics Proteomics based datasets often assessed using
@ semi-quantitative, low-throughput
o o scoring by pathologists.
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o—o 7 isolated pathology, posing a major
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Nob diagnostics that require of a holistic
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only through multi-modal analyses.

Therefore, with limited scalability and expanding cohort sizes, frameworks are needed to
assemble high-dimensional pathomics datasets and enable discovery of data-driven
biomarkers beyond traditional DP within both research and clinical settings.

Modular and Accessible Computational Frameworks for Pathomics
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These computational frameworks must include feature extraction pipelines (e.g. cell
segmentation, stain quantification) that convert digitised histopathology images into
continuous quantitative pathomics datasets. Utilising shared data architectures facilitates
integration and increases cohesivity for downstream analyses. Equally important is usability,
with a graphical user interface (for exploration and visualization) and a modular
programmatic backend (to ensure scalability and adaptability).

Our work exemplifies two complementary frameworks: one developed in-house and another
built on a commercial platform.
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In-house Platform: The POPIDD Framework
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The Pathomics Platform for Integrated Discovery and Diagnostics (POPIDD) is our modular
iIn-house framework. POPIDD identifies, aligns and annotates TMA cores, links them with
patient metadata, and supports pixel-, cellular- and regional-level analyses.

The modular structure facilitates the incorporation of in-house modules (e.g. TMAAP and
pyhscore) and of external tools and ecosystems (e.g. cellpose and AnnData), helping
standardise image and clinic-molecular data into shared data structures. Great emphasis
has been put towards accessibility by developing modular napari plugins that are assembled
to build POPIDD’s custom napari interface.

Commercial Platform: Poster FPN22P

ICR Tmwieest, ez wez: |N@ cOmmercial framework applies Foundry, a
Developing an Integrated Multimodal Platform for the POETIC Breast Cancer Trial s g en eral iSt d ata platfo rm ; to retrospective a n d
prospective studies with DP, molecular metrics and

spatial transcriptomics.

Incorporating a POPIDD image quantification module
allowed us to quantify and compare cross-modality
proliferation changes in response to therapy.
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TMA Cohort: Clinical Data:
Immune-targetting IHCs MSI and Mutational Status
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To demonstrate POPIDD’s capabilities we have applied it to Epi700, a colorectal cancer
cohort with over 600 patients, clinical and molecular information, and a TMA design with
Immune-targeting immunohistochemistry cores. This large TMA cohort represents a unique
opportunity to highlight POPIDD’s ability to perform a high-throughput automated analysis.

First, the TMAAP dearraying module accurately identifies and maps the thousands of cores
with the relevant sample and patient identifiers, requiring of no other user input during the
process. Then, we use an IHC quantification module to generate pixel-wise H-scores across
the thousands of core images at scale. Finally, the resulting image-based features are
integrated with the clinical and molecular data from Epi700 to facilitate downstream analyses.
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Following analysis of the data generated with POPIDD, we recapitulate known clinical and
molecular features across the patients in Epi700 patients. Using correlation analysis and
subsequent hierarchical clustering of IHC score aggregates and clinical metadata features,
we show expected biological interactions between IHC targets and greater degrees of
Immune involvement in microsatellite instable and BRAF mutant tumours.

Conclusion

These case studies illustrate complementary
m strategies for advancing DP in multimodal

settings. In-house platforms such as POPIDD
provide flexibility and transparency but require
continuous technical upkeep. Alternatively,

@ E ﬁ commercial systems like Foundry may facilitate
— Q clinical adoption through robust governance but
can carry higher direct costs.

It iIs our experience that their development is
\ / synergistic; as in-house or open-source tools

can be incorporated into commercial platforms.
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