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• Regulation

• What should we tackle?

• What have we tackled?

• Operationalization
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AI in Routine Clinical Care
• Background

• AI applications in diagnostics are not new.
• Hematology Analyzers from Sysmex use CellaVision’s Neural 

Network Image analysis software for WBC classification.
• This technology has been in clinical use since ~2001.

• So what is new?
• There are many varieties of AI/ML now
• There are many relatively easy-to-use (even low code/ no code) 

tools for building ML.



FDA AI/ML List

• URL: https://www.fda.gov/medical-
devices/software-medical-device-
samd/artificial-intelligence-and-
machine-learning-aiml-enabled-
medical-devices

• Lists 1017 devices on 14-Apr-2025
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FDA ML/AI 
registrations
• The availability of new 

methods easy-to-use 
tools has driven the 
FDA registrations

• Blue line is cumulative 
FDA registrations

• Red dashes are annual 
registrations
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https://www.linkedin.com/pulse/artificial-intelligence-5-taxonomy-machine-learning-deep-ajit-jaokar/



Why the Proliferation?
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The open-source tools for Data Science 
and Analytics have become very mature 
in the past 5 years with a massive user 
base:

R: R-Studio Tidyverse tools

Python: Pandas, SciPi, Numpy, Matplotlib

Low barrier of entry Machine Learning, 
AI and Deep-learning toolkits have been 
developed

R: Caret package, Tidymodels

Python: Keras, Tensorflow, Pytorch, Scikit-learn



The Ideal Task
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Diagnosis vs Decision Support
• We often focus on the more glamorous, high-stakes 

problem of diagnostic classification.
• We can also address lower-stakes problems of decision 

support in repetitive, time consuming non-diagnostic tasks.
• e.g. peak quality evaluation, interference detection, filtering 

false-positive peaks.
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Health Canada AI and SaMD 
• https://www.canada.ca/en/healt

h-canada/services/drugs-
health-products/medical-
devices/application-
information/guidance-
documents/pre-market-
guidance-machine-learning-
enabled-medical-devices.html

• https://www.canada.ca/en/healt
h-canada/services/drugs-
health-products/medical-
devices/application-
information/guidance-
documents/software-medical-
device-guidance-
document.html
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Examples
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Supervised Learning Problems
• Mostly classification problems in Clinical Chemistry
• I have multiple known analytes (“features”) and I have 

diagnoses (“labels”) but I want to improve on my rules-based 
algorithm.

• Prenatal Screening
• Newborn Screening
• Steroid metabolomes

• I have more features than I can easily evaluate and no a priori 
method to evaluate, but I have labels by another means.

• High plex or untargeted proteomics/metabolomics/lipidomics data on 
cases with known diagnosis (e.g. by histology).
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ADRENAL CA RECURRENCE
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URINE STEROID DECISION SUPPORT
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PRIMARY ALDOSTERONISM DX, 
SUBTYPE CLASSIFICATION
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NBS DECISION SUPPORT 22



Same Data – Tutorial
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ELECTROPHORESIS 
INTERPRETATION 24



PEAK QUALITY REVIEW DECISION 
SUPPORT 25



SAMPLE ADULTERATION
26



INTRAOPERATIVE MASS SPEC
27



INTRAOPERATIVE MASS SPEC 28



Delta check – Machine Learning

Data & Model

• Five years of historical data, SPH, MSJ 

• "Complete Blood Count(CBC)",  "WBC Differential(DIF)", "CBC and Differential(CBCDIF)", "CBC & Differential(CBCD)“

• Simulated mislabeling and dilution errors as training & testing data

• 65 features selected based on numerous experiments

• Extensive model evaluations: RF, EBM, CatBoost, LightGBM … , XGBoost

• Containerized pipeline components for data preprocessing, training, inference, explainability, and postprocessing 

steps 

• Parameterized RMarkdown notebooks for development and documentations

Deployment

• Rshiny, Inotifywait, Plumber,  pySocket, Docker Swarm

• MLOps system using KubeFlow (provider agnostic)



Delta check – on-premises



IV FLUID CONTAMINATION
31



Deployment
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Operationalization Challenges
• Operationalization may be more work than development.
• Bullet-proofing and useability
• On premises deployment vs cloud deployment
• Infrastructure and sustainment
• Analytical hardware turnover/change
• Interoperability challenges
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Conclusions
• Open-source ML and Data Science toolkits have become 

very mature and have lowered the barrier of entry 
substantially.

• Problems we are attracted to tend to be our higher stakes 
problems with some regulatory implications.

• Deployment of models is very challenging.
• Models may catastrophically break if input data changes in some 

way.
• Many of our vexing problems are simple and operational in 

nature and can be addressed with the same tools – often 
without ML. 
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Questions

contact:
dtholmes@mail.ubc.ca
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