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Introduction Materials and Methods

Artificial intelligence (Al) applied to diagnostic workflows promises accuracy An Al-driven prostate cancer detection system was developed by Paige, using
and efficiency gains, and Al-based systems are available in the market for use multiple-instance learning, that detects and indicates tissue suspicious for
today. “Generalisability” describes the ability for algorithms to perform across invasive cancer. The system was developed on diverse and clinically
broad populations and on data from different laboratories, without refitting or representative data from a single institution from >33,000 slides, >6770
calibration. Attaining and validating generalisability is not only a technical patients.

data problem but has clear clinical and patient safety implications.

Furthermore, performance metrics must be clinically relevant and studied in e .
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In-silico measures of success and generalisability do not necessarily translate into clinical performance, patient safety or
pathologist usability metrics - whether the technology is safe and helpful for clinical end users or patients.
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Results

First, the system was validated on a validation set from >800 laboratories which included highly challenging cases. Additional validation confirmed performance across
images acquired from different scanners. Then, the system was tested by independent pathologists at independent sites involving over 3,600 biopsies in different parts of
the world. These pathologists were both generalists and GU specialised, and practiced both within the US and outside the US. On unseen data, without any site-specific
calibration, the prostate cancer detection system performed with near-perfect sensitivity and high specificity, and was demonstrated to increase the diagnostic accuracy
of pathologists.

Conclusion

While the development and initial in-silico validation was essential to creating the algorithm’s technical ability to generalise, the performance on unseen prostate core
biopsy data, from independent sites in different parts of the world, demonstrated the most relevant attributes of generalisability. A pathologist-led definition of
generalisability and standardised criteria should be used to test new clinical Al applications in pathology. This will ensure that patient safety considerations are at the
forefront of the clinical validation efforts for powerful but reliable Al applications.

Pathologist-led acceptance criteria based in clinically relevant performance metrics is crucial to understanding and improving pathologist+Al interaction, as well as
for understanding the value of Al in the broader diagnostic workflow. Greater understanding of the strengths and weaknesses of a tool in the hands of a user, in
addition to on a standalone basis, has the potential to increase trust, user satisfaction, and ultimately, patient outcomes in the form of correct, timely diagnoses.
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