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2026 Phenotype Aphril 

• Week 0: Phenotype Aphril kickoff
– March 31 community call:  Overview of phenotyping and opportunities for 

LLM

• Week 1:  Phenotype development
– April 7 community call:  Demo – building cohorts in ATLAS

• Week 2:  Phenotype evaluation
– April 14 community call:  Interactive – case adjudication using KEEPER

• Week 3: Iterative phenotype development
– No community call:  build your own AMI cohort definitions!

• Week 4: Iterative phenotype evaluation
– April 28 community call:  Review performance of AMI cohort definitions

In partnership with the Generative 
AI and Foundational Models 
Workgroup



Phenotype process
Phenotype Evaluation process

• Cohort definition
• Database

Outputs:
• Measurement error 

quantification

Inputs:
• Clinical idea

Phenotype Development process



8 different MI definitions for evaluation  

Cohort description Source 

Acute Myocardial infarction diagnosis or complications Seed cohorts   

Acute Myocardial infarction diagnosis Seed cohorts  

Acute Myocardial infarction diagnosis or complication, IP , primary Seed cohorts 

Acute Myocardial infarction diagnosis or complication, IP, 2dx Seed cohorts 

Acute myocardial infarction diagnosis, complications, diagnostic or therapeutic intervention, IP 
with no alternative diagnosis

Seed cohorts

All events of Myocardial infarction* , IP, ER OHDSI Legend 
studies

Myocardial infarction diagnosis  , IP OHDSI covid

Myocardial infarction diagnosis , age >30, IP,ER, with treatment procedures or diagnostic 
procedures, another DX, no alternative diagnosis  

AI submission 



Phenotype Evaluation

Phenotype Evaluation process

Inputs:
• Clinical idea
• Cohort definition
• Database

Outputs:
• Measurement error 

quantification
Let the LLM figure it out….



LLMs and humans show comparable 

performance (compared to human 

majority)



KEEPER-LLM

• Also use LLM to draft KEEPER input concept sets​

• Added Shiny app for human review​

• (Slightly) modify system prompt for newer LLMs:​

– Reasoning (no need for chain-of-thought prompting)​

– Enforcing structured output



Phenotype Evaluation

Phenotype Evaluation process

Inputs:
• Clinical idea
• Cohort definition
• Database

Outputs:
• Measurement error 

quantification

KEEPER-LLM:
1. Create structured patient profiles 

(KEEPER) for persons in and out of 
cohort definition (week 2)

2. LLM adjudicates profiles to 
determine case/non-case status 
and confidence

3. Compare patients in cohort 
definition to estimate sensitivity, 
specificity, PPV, NPV



1. Generating Keeper profiles for review

1) Strat with clinical description for MI 
2) Construct the inputs and draft Input Concept Sets
• Diagnosis of interest:  ‘Acute myocardial infarction’
• Alternative diagnoses: Aortic aneurysm, panic attack, esophageal reflux… 
consider concepts related to both MI and its differential diagnoses
• Symptoms
• Diagnostics (Procedures, Measurements)
• Therapeutic interventions (Drugs: Procedures)
• Complications
• use the ellmer package to connect to an LLM from your provider of choice, including 

Anthropic, Google, OpenAI, or a local LLM
3) Keeper extracts data based on the input concept sets: If a concept belonging to an input 
concept set is found in a patient’s records, Keeper will extract it along with its date relative to 
the index date



Adjudicating Person 4081

Phenotype:

Acute myocardial infarction



2. Creating a reference set for MI (by adjudicating)

1) Build a highly-Sensitive Cohort. 
Anybody who has one 
concept/code of MI. OR Anybody 
who has at least two of ‘highly 
specific concepts’ of Keeper input 
concepts 

2) Running Keeper on the highly-
Sensitive to extract Keeper profiles 
on 10 k sample and use an LLM to 
adjudicate these cases- store the 
reference set for MI 



3. Evaluating Target Cohorts

1) Generate the target cohort in 
the same database

2) Estimate measurement error

PPV= tp/(tp+fp)

Sensitivity= tp/(tp+fn) 



Results 
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Sensitivity and PPV by Cohort (Certainty = All)

Sensitivity PPV

Cohort description Cohort ID

Acute Myocardial infarction diagnosis or complications 1796888

Acute Myocardial infarction diagnosis 1796887

Acute Myocardial infarction diagnosis or complication, IP , 

primary

1796889

Acute Myocardial infarction diagnosis or complication, IP, 

2dx

1796892

Acute myocardial infarction diagnosis, complications, 

diagnostic or therapeutic intervention in IP with no 
alternative diagnosis

1796894

All events of Myocardial infarction* , IP, ER 540

Myocardial infarction diagnosis  , IP 

Myocardial infarction diagnosis , age >30, IP,ER, with 

treatment procedures or diagnostic procedures, another DX, 
no alternative diagnosis  

23986



Few learnings around sources of errors

• Old MI: Distinct patterns differentiate acute incident MI from prevalent MI, 
extending beyond the presence of diagnosis codes or inpatient setting 
(e.g., carry-over codes).

• Rule-out MI: Some patterns distinguish rule-out MI from confirmed MI, 
reflecting differences in clinical course and management.

• Can’t reply on cardiac enzymes: Key clinical discriminators (e.g., troponin 
elevation) are not consistently observed, even among cases with 
substantial supporting evidence for MI.

• Was there a true injury versus ischemia?: Uncertainty and 
misclassification may stem from ambiguity around true myocardial injury 
versus diagnostic suspicion of ischemia.

• Multiple codes on the same day: Multiple MI diagnoses and competing 
alternative diagnoses can co-occur within patient records.



2026 Phenotype Aphril





What we achieved- and what we didn’t (YET)

In partnership with Generative AI and 
Foundational Models Workgroup

We demonstrated a non-circular, structured evaluation 
approach (example) that is
1.Anchored by prior clinical knowledge
2.Enriched with patient-level data, insights, and patterns
3.Utilized knowledge embedded in existing OHDSI assets 
(vocabulary structures)
4.Scalable through  LLM models

What we still need to work on:
1. Insufficient volume of community submission 
2. Limited hands-on iteration with the full end-to-end 

process



Phenotype development



This is just an example! We are on a long journey 

• As black-box models and “advanced agents” proliferate, 
rigorous and systematic evaluation becomes essential.

• Meaningful evaluation requires well-defined reference sets to 
enable iteration, benchmarking, and continuous improvement.

• Establishing reference datasets and gold standards is 
inherently challenging and demands sustained, 
community-driven collaboration.

• Join OHDSI AI and the phenotype development and evaluation 
work groups to make a difference!!! 



Lets discuss 

• We told you about our fun with agents, tell us about yours ?!

• Any special learning from clinical workgroups ?

• Our journey into OHDSI phenotype reference set?
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