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MIMIC–OMOP Context
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Context

I hospitals produce clinical databases (DBs) useful for research
I patients demographics, observation metrics, medications, free

text reports and more
I merging DBs together would increase power of scientific

conclusions

→ US, France, Brazil are federating around MIMIC project
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Challenges

DBs are heterogeneous in two ways:

1. data (schema matching):
I data models, schemas (different practices)
I languages (free text reports, documentations)
I measure units (mg, kg . . . )

2. metadata (ontology matching):
I terminologies, coding systems (sparse use of standards)
I languages (coding systems, labels, descriptions)
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MIMIC OMOP TRANSLATION
Motivations

I highly granular dataset
I demographics, billing codes, labs, notes, medication, charts,

waveforms . . .
I easy access: supports many research
I a specific data/terminology model: makes data federation

complex

→ time for MIMIC to be translated into CDM
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ETL
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MIMIC OMOP TRANSLATION
Methods

I collaborative ETL (github.com/MIT-LCP/mimic-omop)
I only SQL code to transform MIMICiii → OMOP5.3
I improve concept mapping by editing csv
I UIMA pipelines to feed omop.NOTE_NLP table
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MIMIC OMOP TRANSLATION
Methods

INSERT INTO omop.measurement
SELECT transform(...)
FROM mimiciii.chartevents
JOIN mimiciii.transfers ON (...)
JOIN mimiciii.d_items ON (...)
WHERE filter(...)

SQL ETL has several advantages:
I easy to review
I easy to maintain
I unit testing (compare counts from both places. . . )
I transforms data in place
I effective (3 hours of computation)
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MIMIC OMOP TRANSLATION
Mapping Result

Mapping coverage:
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MIMIC OMOP TRANSLATION
Feedback

SQL ETL has several advantages:
I 2 people, 2 months
I Intensivist + Data Ingineer
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NLP Pipelines
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NLP Pipelines
UIMA Section Extractor

Goal: Split MIMIC notes into sections & feed omop.NOTE_NLP table
1. Automatically extract section patterns (1500)
2. Keep only > 1% used
3. map them together into 400 distinct sections
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NLP Pipelines
UIMA Section Extractor

The section mapping csv file:

1500 heterogeneous sections mapped to 400
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NLP Pipelines
UIMA Section Extractor

UIMA Section Extractor:
I A simple UIMA pipeline
I INPUT: section csv + MIMIC NoteEvent csv
I OUTPUT: ready to load omop.NOTE_NLP csv
I 2M note into 16M NOTE_NLP rows
I Parallelize the UIMA over apache SPARK (15 minutes job) or on

a local computer 2h
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NLP Pipelines
UIMA Section Extractor

1500 heterogeneous sections mapped to 400
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NLP Pieplines
n2c2 challenge

N2C2 NLP Challenge:
I Autodetect inclusion/exlusion criteria
I INPUT: section csv + MIMIC NoteEvent csv
I OUTPUT: ready to load omop.NOTE_NLP csv
I Heideltime, ctakes, dkpro pipes are used
I Results are pending
I Entity recognition, negation, date can populate the NOTE_NLP

table.
I Put results back to measurement table as derived data

⇒ Reuse those pipelines to extend MIMIC-OMOP
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NLP Pipelines
UIMA Note Deid

European GDPR regulation are more strict on Personal Health
Informations:

I Build-up a tool based on OMOP
I INPUT: Known Patient PHI json + Notes csv
I OUTPUT: ready to load omop.NOTE csv
I The tool will be used on french dataset
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MIMIC OMOP TRANSLATION
NOTE_NLP feedbacks

Some slight modifications:
I offset column: this is a reserved SQL keyword → two begin/end

integers columns
I lexical_variant varchar(250): why limiting the size of extracted

texts ? (ie: sections)
I Added : person_id - visit_occurrence_id - visit_detail_id columns

LIMSI | Merging Intensive Care Unit Databases



19/27

Datathon

LIMSI | Merging Intensive Care Unit Databases



20/27

MIMIC-OMOP Datathon
Details

January 2018, Paris datathon:
I 150 participants
I 20 projets
I Fresh MIMIC-OMOP dataset
I Distributed hadoop platform
I 15000 SQL queries during the week-end
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MIMIC-OMOP Datathon
Wifi Access
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MIMIC-OMOP Datathon
Feedbacks

Participant feedback:
I New OMOP Model understood in 10 hours
I SQL too verbose (too much join to concept table)
I tables alone do not provide informations (mostly integers

columns)
I Useful NOTE_NLP table
I MIMIC team have been interested in OMOP and are know

collaborating actively
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Perspectives
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Next Steps

I Feed NOTE_NLP with Ctakes
I Transform French dataset into OMOP

LIMSI | Merging Intensive Care Unit Databases



25/27

Next Steps

Generating a Bilingual Lexicon
I Exploit the standardized structure / terminologies
I Exploit structure / unstructured data
I Exploit state of the art methods

Figure: WORD TRANSLATION WITHOUT PARALLEL DATA
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Conclusion
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