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Outline

• What are phenotypes?
• Data types
• Apples to apples: developing uniform data
• Phenotype browser
• Examples of where phenotypes make an impact



Phenotype
Shareable, reproducible algorithm (derived from EHR data) 
precisely defining a patient characteristic or clinical event 1 

1. Richesson, R. L., et al. JAMIA. 20, no. e2 (2013): e226–e231.



Data types

Basic Business Statistics, 10e © 2006 Prentice-Hall, Inc.



Uniform Data – “Semantic Interoperability”

Electronic health record data can be:
 

 messy…
 incomplete…
 redundant…
 conflicting…
 inaccurate…
 site-specific…



Example 1 : Describe intraoperative ventilation

Descriptive project detailing ventilation during cardiac surgery:

Key component is lung protective ventilation 

 - Defined by intraoperative median values for ventilator settings:

• Tidal volume: <8 mL/kg PBW

• PEEP: >0 cm H2O

• PIP: <30 cm H2O



Easy, right?

What about this period?

Tidal volume = PEEP = PIP = 0 …. but not always

Example 1 : Describe intraoperative ventilation



Data Pros Cons

Intraoperative 
Event Times

(Usually) accurate when 
entered

Multiple ways to document
Can have multiple CPB runs

Ventilator / 
Physiologic Data Automated capture

“Transition” period from CPB
Subject to artifact

Ventilator not always off

Analysis now requires identification of periods of 

cardiopulmonary bypass

Example 1 : Describe intraoperative ventilation



Concept Mapping



Automated Captured Data

(SBP – DBP) < 20 mmHg  or  HR ≤ 5 bpm

*AND*

RR ≤ 2 breaths/min  or  ETCO2 ≤ 5 cm H2O

Rule-based approach to improve robustness of phenotype:

Cardiopulmonary bypass “rules”:



Multiple observations from multiple parameters: 

Fluids  Labs Vitals 
Meds  Times Diagnoses 
Outputs  Events Outcomes

Standard 
Concepts

Standard Phenotypes
On Cardiopulmonary Bypass
Patient under General Anesthesia
Low tidal volume ventilation achieved
Total opioid analgesia, morphine equivalents
….

Phenotypes to the Rescue



Phenotypes – why are they made?

Research projects

Quality projects

Informatics / analytics projects

Technical necessity



Data Limitations
Neuromuscular Blocker Used Not always accurate charting

Intubation / Extubation note Occasionally mislabeled

Inhaled anesthetic Detection of trace gases

Free Text Notes Natural language processing 
required to “unlock” the data

Example 2 : Defining a general anesthetic



Example 3 : Defining Height and weight

Not as easy as it sounds:

- Often multiple sources with differing values

- No one reliable source as “ground truth”

- Single values without units (convert or trust?)

- Cases without a value?



Phenotype Browser – continuously updated

http://phenotypes.mpog.org/

http://phenotypes.mpog.org/
















Phenotypes – Future Directions

Phenotype validity must be maintained over time – 
tremendous effort

- New sites & documentation patterns
- New projects
- Changing needs (sensitive versus specific)
- Improved specs 

…but you can help!



Phenotypes – Key Takeaways

The EHR is messy
Phenotypes combine messy data sources to create a 
robust clinical inference
Phenotypes = building blocks for Research & QI
Website: http://phenotypes.mpog.org/
Questions? mpog-research@med.umich.edu 

http://phenotypes.mpog.org/
mailto:mpog-research@med.umich.edu
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