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Looking back at Phenotype Phebruary 2022
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Source 1 CDM

Common data model can enable standardized analytics 
across a distributed data network
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The journey to evidence
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Standardized analytics

Cohort definition:
a specification to 

identify the set of 
persons satisfying one 
or more criteria for a 

duration of time

Impactful results

Hripcsak et al
PNAS 2016

Li et al
BMJ 2021

Lane et al Lancet 
Rheumatology 2020

Suchard et al
Lancet 2019

Williams et al
BMC MRM 2022
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Analysis reliability evaluation

Phenotype development and evaluation

Data quality evaluation
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‘System’ required elements:
- Required phenotypes
- Analysis specifications
- Decision thresholds
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Engineering open science systems that build trust into the 
real-world evidence generation and dissemination process

STOP

STOP

STOP

System characteristics:
• Standardized procedures with defined inputs and outputs
• Analysis packages implementing scientific best practices 

consistently applied across all data partners, generating consistent 
output for network synthesis

• Reproducible outputs generated by open-source analysis libraries 
developed and validated with verifiable unit-test coverage

• Pre-specified and objective decision thresholds for go/no go criteria
• Measurable operating characteristics of system performance

Distributed data network, standardized to common data model

Network coordination



OHDSI’s definition of ‘cohort’

Cohort = a set of persons who satisfy one or more inclusion 
criteria for a duration of time

Cohort era = a continuous period during which a person has 
satisfied a cohort’s inclusion criteria

Cohort definition = the specification for how to identify a cohort



Questions to answer when defining a cohort

• What event(s) let you enter the cohort?
• What inclusion criteria are applied to those events?
• For each event, how long do you satisfy the inclusion criteria?
• How should events be combined into cohort eras?



Concept Set Expressions

• Concept Set = logical expression to represent a list of concepts in 
the OHDSI vocabularies
– List of 1 or more concepts
– optional operators for each concept in list:

• Descendants = uses CONCEPT_ANCESTOR to identify standard concepts which have 
descendant ancestral relationship with selected concepts 

• Exclude = remove concept (and optionally descendants) from list
• Mapped = use CONCEPT_RELATIONSHIP to materialize non-standard concepts for all 

included concepts

• A conceptset expression can be materialized into a list of concepts 
using any instance of the OHDSI vocabularies
– JSON expression executed via webAPI into standard SQL query



A phenotype development and evaluation workflow

Cohort definition logic

Initial events

Inclusion criteria

Exit strategy

Conceptsets

Conceptsets

Conceptsets

Cohort diagnosticsConcept set 
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OHDSI open-source community tools to support 
phenotype development and evaluation process

Phenotype definition tools:
• ATLAS

– Concept set expressions – with recommendations from PHOEBE2.0
– Cohort Definitions – to design a rule-based cohort definition
– Profiles – to review individual cases

• CapR - cohort definition application programming in R, to design rule-based cohort definitions 
consistent with CIRCE JSON specifications

• APHRODITE  - to develop a probabilistic phenotype by training a prediction model using noisy 
labels

Phenotype evaluation tools:
• CohortExplorer – to review individual cases
• CohortDiagnostics – to evaluate phenotype algorithms using population-level characterization to 

identify sensitivity/specificity errors and index date misspecification 
• PheValuator - to evaluate a phenotype algorithm (estimate sensitivity/specificity/PPV) by 

training a prediction model and creating a probabilistic reference standard

Phenotype Library





Creating T2DM definition(s) in ATLAS



Evaluating T2DM definitions using CohortDiagnostics





Four Weeks. Four Debates. 10 Completed phenotypes
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Start 4 phenotypes
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Synthesize
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Debate 1: What is peer review? What is the value of peer review? What should be in peer review? Who should do the peer review?

Debate 2: What is evaluation and why should we empirically evaluate cohort definitions? What to look for and perform an evaluation? What are the operating characteristics of a cohort definition? 
How helpful are the tools (Cohort Diagnostics, PheValuator, Cohort Explorer)? What is a gold standard and do we truly need it?

Debate 3: What makes cohort definitions reusable? Do we customize phenotype development to data and/or analytical use case (study) or, is phenotyping an independent activity? What 
terminology should we use when we describe operating characteristics of a cohort definitions (e.g., sensitive cohort, specific cohort). What is the value of OHDSI PL and what should be in it?

Debate 4: The role of probabilistic modelling in phenotype development and evaluation. Can we sustain this level of effort for rule-based phenotyping, does it scale?

Debate 5: Is phenotyping a scientific work that is worthy of scientific dissemination via publication? How was comparing to Gold standard useful, feasible, limitations





OHDSI Collaboration Opportunity Spotlight

https://www.pharmacoepi.org/meetings/annual-conference/


