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Why do we still care about 
phenotyping?  A recent example…
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How have others defined the same outcome 
in other recent high-impact journals?
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How does this align with what we’ve 
done in the community?
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ADHD story
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Does phenotyping matter?
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Suarez et al. JAMA Psych 2024:
>=2 Dx  OR >=2 Rx Or (1 Dx 
AND 1 Rx)

6953079 2623436 6989350 129504 3903191 103596 2208

Wang et al., JAMA Internal 
Medicine, 2021: 
>=1 Dx OR >=1 Rx

6209993 2514310 6628578 138303 3277264 185709 3598

OHDSI Phenotype Library:
Entry event: 
>=1 Dx OR >=1 Proc OR >=1 Rx 
with Dx in next 365d

5553126 2395571 6208364 136503 2971635 176639 1081

Up to 230% variation in cases identified 



2024 Edition!
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"Team:

It’s finally arrived. That wonderful month when you 
can put all your troubles aside, cast off those New 
Year’s resolutions you’ve already failed at, enjoy the 
freezing cold Northeastern US weather or the 
Australian heat, and JUST FOCUS ON 
PHENOTYPING!"
PR FEB.1st 2022

https://forums.ohdsi.org/t/ohdsi-phenotype-phebruary-2024/20940

https://forums.ohdsi.org/t/ohdsi-phenotype-phebruary-2024/20940


@OHDSI www.ohdsi.org #JoinTheJourney linkedin.com/company/ohdsi

Phenotype Phebruary 22,23: 2 years of phun!

Phenotype Phebruary 2023
• 11 phenotypes discussed in the forums
• 4 debates/discussions addressed
• 32 collaborators interacted in the forums or 

attended calls

Phenotype Phebruary 2022
• We collectively started a discussion of 28 

phenotypes for 28 days
• 15 phenotypes were developed, evaluated and 

discussed and we learned few things



Phenotype Phebruary 2024 
A collaborative study
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Goal: A goal to understand what is the current practices in the field 
and how much researchers introduce variability in the process of 
phenotype development and evaluation.  
Month-long collaborative study focused on assessing consistency in :

• Phenotype definition Components

• Phenotype representation structure

• Phenotype validation methods

https://forums.ohdsi.org/t/ohdsi-phenotype-phebruary-2024/20940

https://forums.ohdsi.org/t/ohdsi-phenotype-phebruary-2024/20940


Phenotype Phebruary 2024, more phun!
Objective: Assess heterogeneity in phenotype definitions, representations, and evaluation methods across 
published observational studies for four clinical conditions.
Approach and Timeline:
• Weekly Focus: Study 1 clinical condition per week.
• Vote on the 4 phenotypes today.
• Task Division: Break down the study into specific, manageable tasks.
• Progress Tracking: Weekly summaries of our progress.

Communication and Collaboration:
• Platforms: Utilize the forum and Teams for ongoing communication and updates.

Final Deliverables
• Research Manuscript: Summarize our findings in a comprehensive manuscript.
• Standardized Template: Develop and recommend a template for representing phenotype definitions in 

OHDSI studies.



Principles of phenotyping
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https://www.fda.gov/media/152503/download

Clinical description

Phenotype algorithm

https://www.fda.gov/media/152503/download


Principles of phenotyping

15

Clinical description elements:
1) Overview
2) Presentation
3) Assessment
4) Plan
5) Prognosis
6) Disqualifiers/strengtheners

Elements are the guide to phenotype development



Principles of phenotyping
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Acute pancreatitis example
https://www.ncbi.nlm.nih.gov/books/NBK482468/

https://www.ncbi.nlm.nih.gov/books/NBK482468/


Principles of phenotyping
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Accurate case ascertainment requires knowledge of:
• Clinical Dx/Tx patterns relevant to phenotype
• Care-seeking behavioral characteristics of phenotype
• Database intent, construction, completeness/reliability of content



Principles of phenotyping

18

• Phenotype: observable, potentially changing state of organism – health isn’t static
• Goal: draw conclusions about target clinical concept from clinically relevant data
• Phenotype algorithms: identify phenotypes, generated by domain experts, 

knowledge engineers
• Maximize fidelity of phenotype algorithms to clinical description via richness and 

acknowledging bias from health care processes



Principles of phenotyping
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• Phenotypes crucial to biomedical 
research BUT...
• ↓ standardization, ↓ transparency 

inhibits evidence validity/promise of 
RWD/RWE

• Recommendations: Fundamental 
dimensions of phenotype 
algorithms

1. Complexity
2. Performance
3. Efficiency
4. Implementability
5. Maintenance

1) Does this recommended state sound like what we 
just heard about current ADHD phenotypes?

2) Does this recommended state sound like something 
achievable by OHDSI?
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Cohort definitions

• Cohort definition = phenotype algorithm = specification 
for how to identify a cohort
• Applying a phenotype algorithm to data returns a cohort
• Cohort: “≥0 persons who satisfy ≥1 inclusion criteria for a 

duration of time
• Several objective consequences to OHDSI definition “cohort”
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Cohort definition components

• Entry events (index)
• Time-stamped observations for the persons, such as drug 

exposures, conditions, procedures, measurements, and visits
• events have a start date and end date, though some events may 

have a start date and end date 
• Entry event inclusion criteria
• Additional qualifying inclusion criteria
• qualifying cohort: all persons with entry event, satisfy initial event 

inclusion criteria, and fulfill all additional qualifying inclusion 
criteria

• Exit criteria
• End of observation, fixed duration, cohort era end, censoring

Initial 
cohort

Qualifying 
cohort
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Cohort definition components

• Domain: defines allowable concepts for fields in CDM tables
• Condition, Drug, Procedure, etc.

• Concept set: expression defining ≥1 concepts for clinical entity of 
interest
• E.g., SNOMED clinical concept + descendants for T2DM

• Domain specific attribute
• E.g., days supply for drug exposure records

• Temporal logic: interval during which relationship to inclusion 
criterion and entry event is evaluated
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LET'S VOTE

What phenotypes should we review and evaluate 
together during 2024 Phenotype Phebruary?

https://pollev.com/patrickryan800

https://pollev.com/patrickryan800


Study tasks
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For each condition, we will together:

1. Do literature search to find already published phenotypes

2. Summarize papers:

2.1 What phenotypes were used

2.2 How phenotypes are similar and different

2.3 How they are validated

2.4 How they are reported



Study tasks (cont.)
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3. Replicate cohort definitions in ATLAS

4. Run Cohort Diagnostics for replicated cohorts

5. Examine Cohort Diagnostics output:

5.1 Look at population characteristics

5.2 Look at incidence rates

6. Write everything up!



What we will get at the end
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• Replication of published phenotypes for 4 conditions

• Orientations and practical sessions on how to use OHDSI tools 
(Atlas, CD, Phevaluator)

• Summary of current practices for phenotype development, 
reporting and validation

• A template we can all use when describing the phenotype 
definitions used in a study

• A paper!



Please sign up
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Google form with 3 questions:
- Your name and email

- Conditions you are interested in (as many 
or as few)
- Tasks you want to do (as many or as few)

Once you sign up, we will get the information together and will set up the 

Week 1 orientation in Teams. Watch out for an email!


