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Reproducibility in AI for health care

Multiple reproducibility workshops at 
popular ML conferences such as ICML, 
ICLR, or NeurIPS
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“Reproducibility refers to the ability of a researcher to duplicate 
the results of a prior study using the same materials as were 
used by the original investigator. […] Reproducibility is a 
minimum necessary condition for a finding to be believable and 
informative.”

Cacioppo, J. T., Kaplan, R. M., Krosnick, J. A., Olds, J. L., & Dean, H. (2015). Social, behavioral, and economic sciences perspectives on robust and reliable science. Report of the
Subcommittee on Replicability in Science Advisory Committee to the National Science Foundation Directorate for Social, Behavioral, and Economic Sciences. 3
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Reproducibility and reusability 
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Challenges for AI in health care

Model development

• Suitable choice of relevant tasks
• Code sharing including all training details
• User interfaces for cliniciancs
• Maintenance

Data collection

• Bias in data
• Data leakage
• Annotations
• Varying pre-processing
• Reporting of metadata or clinical data

Evaluation

• Choice of metrics
• Statistical evaluation
• Generalization 
• Standardized reporting

Clinical approval

• Lengthy process
• Untransparent
• Profit-guided
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Computational pathology

Source: PubmedSource: Meskó, B., Görög, M. A short guide for medical professionals in the era of artificial 
intelligence. npj Digit. Med. 3, 126 (2020). https://doi.org/10.1038/s41746-020-00333-z
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Use cases for AI in computational pathology
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Reproducibility and reusability 

Checklist for
ü Code
ü Data
ü Analysis of statistical 

variance
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Reproducibility and reusability in CP
160 publications in five use cases
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Reproducing three publications in CP

• Top-3-performing algorithms of Camelyon17 Challenge

• Reimplemented methods with all given information

• Key technical methods are well described

• No standardized reporting of data pre-processing

• None of the reimplemented algorithms achieved 
performance close to the performance in the challenge

Fell C, Mohammadi M, Morrison D, Arandjelovic O, Caie P, et al. (2022) Reproducibility of deep learning in digital pathology whole slide image analysis. PLOS Digital Health 1(12) 10
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Compiled checklist for reproducibility:



Best Practices and Recommendations
Workflow in Computational Pathology

Wagner, S.J., Matek, C., Shetab Boushehri, S. et al. Nat Med 28, 1744–1746 (2022). 11
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Towards reproducible AI in health care

Code sharing and maintaining

• Publish training details in supplementary
• Use reproducibility checklists
• Collaborate with users

Paradigm shift towards data sharing 

• Multi-institutional datasets
• Diverse datasets
• Standardized metadata

Interdisciplinary collaborations

• Communication of challenges
• AI supporting clinical use
• Software development for end users
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