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Agenda

• Introduction*of*New*Members
• Criteria2Query:*a*natural*language*interface*to*OMOP*CDM*databases*
for*cohort*identification*– Chunhua Weng*and*Chi*Yuan
• Ongoing*projects
• Other*issues
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Cohort identification
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• Clinical diagnosis of ST-segment 
elevation acute myocardial 
infarction

• Must be treated within 12 hours 
after symptom onset

• Must be able to walk
• Must receive successful primary 

percutaneous coronary intervention

NCT01484158 

condition

observation

procedurenotes



Task breakdown

• Entity recognition: what is being searched 
for?

• Concept specification: what does it mean 
here?

• Concept mapping/normalization: how is it 
coded in a database?

• Phenotyping: what if the concept is 
implicitly represented? 

• Data location: is it in the database? If yes, 
where? Which source is more reliable or 
convenient if there is > 1 source?

• Query formulation
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Ten Translations for One Criterion

--material from Dr. Michael G Kahn
Michael.Kahn@childrenscolorado.org

e.g., �ambulatory patients seen by Dr. Michael Kahn with diabetes mellitus 
and essential hypertension between 1/1/2009 and 12/31/2009?�
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State of the art

• High cost
• Long waiting time
• Fragmented knowledge
• Limited query reuse and knowledge sharing
• No autonomy for clinician scientist
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The goal of Criteria2Query: 
clinician autonomy with minimal effort
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Currently focus on information retrieval (anything queryable), 
not on phenotype knowledge engineering (anything that needs knowledge or inference)



Criteria2Query for reusable and sharable queries

Example: looking 
for patients with 
ALS but no cancer

Criteria2Query

Translate free-text
eligibility criteria to 
database query

OHDSI

ATLAS

Easy iterative refinement of criteria

PCORnet

ACT

TIN/RIC

Cohort & 

Pt Counts

Sharable and Executable 
DB queries

Goal: minimize time needed from clinicians to translate English concepts 

to codes in ICD-9, SNOMED, LOINC, RxNorm, and etc., used by databases 

and enables rapid iterative feasibility assessment



Brief demo
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https://www.youtube.com/watch?v=EYN2Md-DCR8

https://www.youtube.com/watch?v=EYN2Md-DCR8


The modular pipeline
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NER (Named Entity Recognition)
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Relations Extraction
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Entity normalization
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Evaluation

2/13/19 13

0.7 0.72 0.74 0.76 0.78 0.8 0.82 0.84

Criteria crawled from CT.gov

Criteria Entered By Testers

Combined

F-1 Socre for NER and RelEx

Relation Extraction Entity Recognition

0 0.2 0.4 0.6 0.8 1 1.2

Negation Detection

Logic Detection

Entity Normalization

Attribute Normalization

Accuracies

Combined Criteria Entered By Testers Criteria crawled from CT.gov



Error Analysis

• Imperfect Information extraction results (NER, 
RelEx, Negation detection)
• Lack of medical knowledge, e.g., anti-inflammatory 

drugs, for concept normalization
• Incomplete concept coverage in OMOP CDM
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Example Errors
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Example Errors
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Preliminary Progress
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Open source resources

• Introduction 
https://www.youtube.com/watch?v=EYN2Md-
DCR8
• Open source: 

https://github.com/OHDSI/Criteria2Query
• Online system: 

http://www.ohdsi.org/web/criteria2query/
• Feedback or inquiries: 

https://gitter.im/Criteria2query/Lobby#
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Contributions 

• An early natural language interface to clinical database
• An open-source pipeline with modular architecture
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Ongoing work for collaboration

• Richer annotated corpus of criterion text 
• State of the art NLP methods application 
• More intelligent concept set recommendation 
• More user-friendly interactive design
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Ongoing&projects

• Mapping'of'Note'Types'to'LOINC/standard'vocabulary'– Karthik Natarajan,'Ruth'
Reeves,'and'Jon'Duke
• Landscape'Analysis'of'section'identifier'systems'and'proposal'of'a'standard'
terminology'for'use'– Hua'Xu'and'Karthik Natarajan
• Mapping'of'CUIs'to'standard'terminology'– Juan'Banda
• Standardization'of'term_modifiers and'values'– Hua'Xu
• Evaluate'and'revise'textual'CDM'tables'by'sharing'practical'issues'and'lessons'
learnt'during'ETL'for'processing'textual'data'into'CDM'– Ruth'Reeves,'others?
• Develop'tools'(within'Atlas)'to'facilitate'uses'of'NLP'data'for'cohort'
building/phenotyping':'Collaborate'with'eMERGE consortium:
• Conduct'crossWsite'studies'that'use'textual'data
• Continue'developing'other'NLP'resources



Other&issues

• Meeting'formats':'Presentation'followed'by'updates'on'ongoing'
projects
• Presentation'scheduling
• March'13th – Yuan'Luo'– eMERGE collaboration
• April'10th – Jon'Duke'– ClarityNLP
• May'8th – Juan'Banda'K CUI'mapping,'ongoing'work'– Juan,'Stephan'Meyestre
– tool'to'evaluate'NLP'systems
• June'12th
• July'10th

• Please'let'us'know'if'you'can'present'your'related'work'at'any'of'the'
above'meetings.


