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Our 5 Best Practices

1) Build an accessible data infrastructure: Making best use of the EHR

2) Standardizing without protocolizing: Guidelines not recipes

3) Back to the bedside: Use tech to increase patient contact

4) Continuously re-evaluate performance: Drive performance with dashboards

5) Acknowledge uncertainty: Modern, probabilistic decision-making



Dr. Peter Safar

Rule No. 1

“If anything can go wrong, fix it!”

Rule No. 8

“If it is worth doing, it is worth doing right 
now.”

Rules for Navigating Life



W. Edwards Deming

“Lack of knowledge… that is the problem.”

“It is not enough to do your best, you must 
know what to do, and then do your best.”



Our 5 Best Practices

1) Build an accessible data infrastructure: Making best use of the EHR

2) Standardizing without protocolizing: Guidelines not recipes

3) Back to the bedside: Use tech to increase patient contact

4) Continuously re-evaluate performance: Drive change with dashboards

5) Acknowledge uncertainty: Modern, probabilistic decision-making



Historic and Modern Health Data Collection

JP Allen, Yale University Press





• Science and Informatics

• Patient-Clinician Partnerships

• Incentives

• Culture

Characteristics of a Learning Health System



Cerner Millennium

Oracle Database
Data Marts

Dashboard 
Visualization



Our 5 Best Practices

1) Build an accessible data infrastructure: Making best use of the EHR

2) Standardizing without protocolizing: Guidelines not recipes

3) Back to the bedside: Use tech to increase patient contact

4) Continuously re-evaluate performance: Drive change with dashboards

5) Acknowledge uncertainty: Modern, probabilistic decision-making









Horvat et al. Pediatric Diabetes 2018



Horvat et al. Pediatric Diabetes 2018

Mortality = 0.08%



W. Edwards Deming

“If you can’t describe what you are doing as 
a process, you don’t know what you’re 
doing.”
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Summary of vitals and 
current support systems

Snapshot of patient’s 
current status

Medications organized for 
clinician’s brain

Automated tracking of important 
quality markers (CVL days)



Back to the Bedside
• Summary data is automatically 

generated and organized within 
the Electronic Record

• 90-100% of daily progress notes 
can be completed on rounds
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• Continuous intracranial pressure monitor
• External ventricular drain

• Extracorporeal oxygenation
• Ventricular assist devices 

• Endotracheal mechanical ventilation
• Pleural drainage
• Diagnostic and therapeutic bronchoscopy

• Renal replacement therapy/continuous dialysis

• Albumin dialysis
• Plasmapheresis and exchange

• Diagnostic and therapeutic endoscopy

Invasive Strategies and a High Risk Environment









e-PELOD2 (n = 5,118 PICU encounters)

AUROC: 0.94 [95% CI 0.91 – 0.97]

Hosmer-Lemeshow Goodness of Fit P=0.12

PELOD2 calculated for entire 
encounter and death during 

hospitalization



e-PRISM IV (n = 5,118 PICU encounters)

AUROC: 0.89 [95% CI 0.86 – 0.94]

Hosmer-Lemeshow Goodness of Fit P=0.19

PRISM calculated for first PICU 
admission and prediction of 

death in the PICU



SMR = 0.6



Year Admissions Deaths

Actual 

Mortality

Expected 

Mortality Ratio

2015 2642 43 1.63% 2.72% 0.60

2016 2476 41 1.66% 2.80% 0.59

Grand Total 5118 84 1.64% 2.76% 0.60

PICU Actual and Expected Mortality 



Accessible Data Visualization
• Qlik Business Intelligence Analytics

• Embed rules and definitions for e-PELOD2 
and e-PRISM IV

• Track performance in near-real-time
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Summary: Our 5 Best Practices

1) Build an accessible data infrastructure: Making best use of the EHR

2) Standardizing without protocolizing: Guidelines not recipes

3) Back to the bedside: Use tech to increase patient contact

4) Continuously re-evaluate performance: Drive performance with dashboards

5) Acknowledge uncertainty: Modern, probabilistic decision-making



Dr. Peter Safar

Rule No. 11

“Perfection is not optional.”
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Thank You
Questions?

Christopher.Horvat@chp.edu
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