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A Machine Learning Algorithm for
Analysis of Connective Tissue
Networks in Scarring and Chronic
Fibroses

The Longaker lab at Stanford University has developed a machine learning algorithm
that can analyze and detect fibrotic disease. This software can make clinical
identification and assessment of fibrotic diseases more precise, potentially leading
to improved patient outcomes.

Fibrosis represents a major cause of morbidity worldwide and can involve a wide
variety of organs and tissues. It is estimated that 45% of deaths in the United States
are attributable to major-organ fibrosis (e.g., myocardial infarct, stroke, liver
cirrhosis), fibroproliferative disorders (e.qg., scleroderma, myelofibrosis), and scarring
associated with trauma. Clinicians and pathologists diagnose and stage these
diseases using visual observation, leaving room for physician bias and the inability
to capture subtle clinical progression. The Longaker lab has developed a machine
learning algorithm that can digitally analyze and classify patient samples. This
approach is highly sensitive and can avoid biases inherent with human observation.
In addition, it can more accurately track and recognize changes in disease
progression. The algorithm identifies a variety of properties relevant to fibrosis,
including the appearance of extracellular matrix fibers and branchpoints, and fiber
length and width. This technology has the potential to greatly improve patient
outcomes and streamline disease classification and tracking.

Applications

e Pathological and clinical assessment of fibroses, including: scarring, systemic
sclerosis, myelofibrosis, and cirrhosis



e Early identification of fibrotic diseases
e Precise, objective quantification of fibrotic diseases

Advantages

e Removes physician bias in diagnosis and staging of disease

e Rapid quantification and scoring of fibrotic samples

e Can capture the spatial and morphological complexity of the disease in
question
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