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Objectives: 

1. Scientific Computing Fair Principles of Data

2. Data Sources – Epic and OMOP Databases

3. Clinical query tools

- Leaf and Atlas

4. How to build a query in each tool

5. When and how to request a custom dataset



Scientific Computing FAIR Principles for Data

Findable Accessible Interoperable
Reusable / 

Reproducible

Source: NIH’s Big Data to Knowledge (BD2K) Initiative (https://commonfund.nih.gov/bd2k)

Image Source: https://book.fosteropenscience.eu/

https://commonfund.nih.gov/bd2k
https://book.fosteropenscience.eu/


MSDW2 Ecosystem



Leaf Query Examples

1. Patients 18 years and older with diagnosis of IVD or MI – Aspirin or 

Antiplatelet Agent.

2. Patients diagnosed with Diabetes Mellitus and HBA1c greater than 8 

and less than equal to 9.

3. Female Patients between age 50-74 and screened for mammogram

4. Patients diagnosed with COVID-19 and were intubated

5. Patients diagnosed with Essential hypertension and most recent 

blood pressure was adequately controlled (less than 140/90)



Leaf Query Domains

• Conditions – ICD10 Codes

• Lab Results 

• Medications

• Procedures

• Demographics, such as current age, ethnicity, gender, race

• Vitals

• Patient cohorts in Sinai repositories – BioMe, Cancer Institute 

Biorepository and Imaging Research Warehouse



De-Identified Data Elements

“Elapsed Days” Approach

• Name

• Street Address, city, county, zip code (the first 

three digits of the zip code may be used if 

there are more than 20,000 people in the zip 

code)

• All element of dates (except year), including 

dates of birth, admission, discharge or death

• All ages over 89

• All telephone numbers

• Fax number

• E-mail addresses

• Social Security Number (SSN)

• Medical Record Number (MRN)

• Health plan beneficiary number

• Account numbers

• Certificate/License number

• Vehicle identifiers, including license plate 

numbers

• Device identification and/or serial number

• Uniform Resource Locator (URL)

• Internet Protocol (IP) address

• Biometric identifiers, including finger and 

voiceprints

• Full face photographic images and other 

comparable images

• Any other unique identifying number, 

characteristic, or code

HIPAA Safe Harbor Hripcsak’s Shift-and-Truncate (SANT) Method



● Searches on keywords in 

concept descriptions

● Shows nodes in the hierarchy 

that satisfy the query







Searching Domains/ Concepts
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Clinical Query Tools – Leaf and Atlas



Query Tool Access Request Form - Cohort Selection Tools
https://labs.icahn.mssm.edu/msdw/
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Leaf Application Status and Roadmap
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OMOP Common Data Model

▶ Observational Medical Outcomes 
Partnership (OMOP)

– Clinical Data

– Health System Data

– Standardized derived elements

– Standardized Metadata

– Standardized Vocabularies

– Standardized Health Economics data

▶ Common Data Model

– Standardizes both structure & content 
for interoperability

– Produce meaningfully comparable 
and reproducible results
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MSDW Data Standardized though OMOP CDM 

OMOP Table Record Type

person Patient Demographics

death Patient Date of Death

visit_occurrence
Type of Visit - Inpatient 

Hospitalization

condition_occurrence Encounter Diagnosis

measurement Lab Component Result

measurement Vital Signs

drug_exposure Immunization Administration

drug_exposure Medication Order

drug_exposure
Medication Order with 

Administration

drug_exposure Medication Order with Dispense

procedure_occurrence General/ Surgical Procedure

observation Family History

note Clinical Note

note Lab Component Result Note

https://labs.icahn.mssm.edu/msdw/data-sources/



ATLAS Query Tool

• Web based platform developed by OHDSI Community 

• Facilitates design and execution of Analyses

• Vocabularies for Diagnosis – EPIC, SNOMED

• SNOMED Code Mapped to OMOP CDM concept id

• Cohort Definition – Criteria



ATLAS Query

• Concept Set – list of Concepts that can be reused

• Attributes – Descendants, Mapped, Excluded

• Concept Set Expression – 2 Concept sets

Concept ID Concept Name Descendants Mapped Excluded

4329847 Myocardial Infarction YES YES NO

314666 Old Myocardial Infarction YES YES YES



Concepts and Vocabularies
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Concept Sets



Cohort Definitions
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Atlas Application Status and Roadmap
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TrinetX

• A global research network that 

optimizes clinical research for 

data at Mount Sinai

• TrinetX platform utilizes real-time 

modeling and simulation of patient 

populations based on inclusion 

and exclusion criteria



Query Real World Data



Protocol Design and Feasibility
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Custom Data Request Process



When You Need Custom Data

▶ Complex question that cannot be answered with one of the self-service 

query tools

▶ Need additional data that is not included in a de-identified data set

▶ Need PHI data for your analysis
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Workflow Once Data Request Submitted
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JIRA ticketing system used to monitor the status of data requests

QI or Operations

Research

Confirm compliance 

documents (IRB, QI 

Department Chair 

Letter) attached to the 

data request

Meeting with data 

requestor and MSDW 

team (Clinical 

Informaticist & 

Manager)

Data Request 

Submitted

Data Analyst provides 

an estimate and if 

researcher approves 

then the analyst  

extracts the data

Clinical informaticist 

defines data elements 

and creates notes for 

the data analyst

QA Analyst validates 

the data

Requestor reviews 

data set

Data 

Released

Data 

Released

Billing 

Initiated



Leaf, Atlas and TrinetX

30https://labs.icahn.mssm.edu/msdw/services/



Learn more about MSDW2  and Clinical Query tools from the links below:

https://labs.icahn.mssm.edu/msdw/

https://labs.icahn.mssm.edu/msdw/services/

https://labs.icahn.mssm.edu/msdw/data-sources/
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