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Abstract

Digital pathology is a pivotal domain in global healthcare, where the images acquired represent
high-dimensional complex datasets routinely used in clinical and research settings. However, despite
recent advances in other omic modalities, the field of pathomics remains relatively under-explored;
with most of the readouts relying on individual analysis by expert pathologists and of a qualitative or
semi-quantitative nature. Moreover, the challenge of integrating image data with tabular and graph
representations common in other omics modalities has isolated pathomics, posing a major issue for
deriving diagnostics that often require of multi-modal analyses.

In this work, we propose a generalisable approach to integrate diverse data modalities with path-
omics, inspired by practices and data structures used in single-cell omics applications. We have
designed a standardised workflow to respect the secure data requirements of the healthcare domain,
allowing for distributed computing and local or cloud deployment using third party solutions. The
workflow we have developed leverages next-generation file formats and AnnData structures, resulting
in a comprehensive platform to perform various tasks; from electronic health record and clinical data
analysis with ehrapy, to image analysis and human-in-the-loop mode training using custom Napari
plugins. When applied to the Epi700 colorectal cancer cohort we show how this in-development plat-
form recapitulates observations from both clinical and imaging data spaces, and we also explore the
potential of leveraging heterogeneous graphs to capture the representations of different modalities
and their relations.

By building user-friendly graphical solutions around sections of the platform that most benefit
from expert pathologist input, we have built an accessible and explainable platform to deploy machine
learning models. The integration of pathomics with wider omic modalities allows for the construction
of a holistic view with the potential to discover novel insights into the molecular mechanisms of
colorectal cancer and to inform downstream integrated diagnostics.
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