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Background
• Learning Health Systems Researcher

• NICHD K23: “A Learning Health Systems Approach to Precision Sedation and Analgesia for 
Critically Ill Children”

• NINDS R01: “A Biodigital Rapid Alert for Identifying Neuromorbidity in Critically Ill Children”

• Operations Informatics
• UPMC Department of Critical Care Medicine

• >40 Adult and Pediatric ICUs
• Cerner x2, Epic x2, Allscripts, Medtech

• Embedded Clinical Trials
• EHR to support traditional EDC
• Workflow integration



What is “Real-Time”?
On-demand data or information with essentially no delay

• Discern explorer
• Tap into a recovery server
• Analytic instance
• ETL data for specific use 

cases

• Clarity reporting DB
• Cognitive computing 

platform
• Slicer Dicer

• Multiple data sources
• ‘Real-time’ ETL at a 

cadence of the slowest 
refresh



Tracking the essentials -“Air Traffic Control”



Tracking the essentials -“Air Traffic Control”
System Capacity – Can I accept this patient?

Patient Transfers and Triage – Where do I put this patient?

Tracking Staffing/Personnel – Who is going to care for this patient?

Supply Chain Management – Do we have what we need to provide care?

Strategic Stockpile Management – How long can we last?

‘Real-time’ Patient Identification and Enrollment – Where is the patient?





Advantages 1, 2 and 3

1) Patient Identification

2) Trial Data 
Collection

3) Deploy Interventions





4) EHR-based Analytics

Advantage 4



Advantage 5

5) Deriving all trial data from the EHR



Stage 1
Source 
Data

Stage 2
Collected 

Data

Stage 3 
Curated 

Data

Stage 4
Transformed 

Data

Stage 5
Analyzed Data

Resource Intensive

Local access barriers

Deriving all trial data from the EHR

Challenge 1



Deriving all trial data from the EHR



Deriving all trial data from the EHR



Identifying Patterns – “Weather Forecasting”







“…we’re all just gambling with probabilities.” 
– Henry Fonda, 12 Angry Men



The origin of “evidence-
based medicine”

“The evidence presented shows that 
physicians do not manage uncertainty 
very well, that many physicians make 
major errors in probabilistic reasoning, 
and that these errors threaten the 
quality of medical care.”
- David Eddy, MD PhD

https://www.cambridge.org/core/books/judgment-under-uncertainty/probabilistic-reasoning-in-clinical-medicine-
problems-and-opportunities/661E12D1ECD669EDB5B410407A4BB570



Unified Statistical 
Analysis Plan



CHP VIEWIntelligence Augmentation (IA)

Raw Patient Data

CHP VIEW

Filtered Data

Clinician 
Interface

Rapid, Informed 
Decision Making21



Human Centered Design

3) Predicted 
Probability

2) Possible 
Deterioration Event

4) Deterioration 
Event

1) Integration
in Cerner22

Probability of deterioration in the 
next 6 hours defined by any one of 
the following:

• CPR
• Condition A or C
• Multiple Blood Transfusions
• Emergent Transfer to the ICU

• PPV or vasoactive gtt within 
12 hours

• ECMO

Scores >8.5% are considered 
HIGH RISK





Summary
• ‘Real-time’ can refer to a range of cadences and depends on 

technical infrastructure
• Tracking the essentials is a major undertaking
• Advanced analytics can augment our current capabilities
• There is no such thing as ‘automation’ – this all requires substantial 

investment



Thank You 
Questions/Discussion

Chris Horvat, MD MHA FAAP
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