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The Collaboration with Univ. of Toledo and ProMedica

• Expertise in applying Machine Learning 
to Electronic Health Records

• Access to unique HIPAA compliant 
computing cluster for sensitive data 

• Subject matter, data and clinical expertise

• Access to unique dataset consisting of EHRs of all patients admitted to 
ProMedica facilities for a COVID-19 infection
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The Data

• ProMedica is the largest health care system in northwest Ohio and southeastern Michigan

• EHRs of all patients admitted to ProMedica facilities for a COVID-19 infection (positive nasopharyngeal PCR test for SARS-CoV-2)

• Data collected between 3/20/2020 and 12/29/2020

• Total of 1312 patients after various preprocessing requirements

Demographics

• Age
• Gender
• Race
• Body Mass Index
• …

Comorbidities

• Asthma
• Chronic Kidney Disease
• Hypertension
• Diabetes 
• …

Vital Measurements

• Respiratory Rate
• %O2 Saturation
• Blood pressure
• Temperature
• …

Lab results

• Procalcitonin
• LDH
• D-dimer
• Hemoglobin
• …
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Budget Constrained Machine Learning for COVID-19

• There have been a plethora of publications on machine learning applications the COVID-19 pandemic

• Many of these methods have focused on static supervised learning methods for predicting adverse outcomes

• Little work has been done on exploring the tradeoffs between budgets and machine learning utility

Identify various risk factors, e.g., obesity or age, that are highly correlated with adverse outcomes

• It has been reported that overusing of labwork etc.: TODO (from paper)
• A better understanding of tradeoffs between budgets and ML utility would lead to 

better healthcare quality and efficiency

Our Motivation
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The Task
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MENTION MISSING DATA
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The Task

Timeline

First CPR positive date 

Composite ventilation

Admission period

- 3 days + 3 days

Data extraction

Demographics

Comorbidities

Vital Measurements

Lab results ML
model

predict
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Baseline Results
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Baseline Results

MENTION HOW AP IS BETTER SUITED
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Looking Into the Black Box: SHAP

TALK ABOUT SHAP
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Looking Into the Black Box: SHAP
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Looking Into the Black Box: SHAP for Composite Ventilation
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Looking Into the Black Box: SHAP for Mortality
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Looking Into the Black Box: SHAP
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Looking Into the Black Box: SHAP
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Budget Constrained Machine Learning
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Budget Constrained Machine Learning

This cost 
structure 
can be 
modified
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Budget Constrained Machine Learning
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Budget Constrained Machine Learning



21
LLNL-PRES-820533

Budget Constrained Machine Learning
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Budget Constrained Machine Learning
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Budget Constrained Machine Learning
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Budget Constrained Machine Learning
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Budget Constrained Machine Learning
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