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This Project Extends the Initial 
Research on FHIR (RoF) Project

Consider reading the papers in order if you are new to eSource and HL7 FHIR
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Project Purpose

• Build on previous two projects by RoF team

• Can FHIR provide near real time analytics from EHRs

• Can FHIR provide standardized data for input to ADaM 

• Develop a model/automated process to 
– extract EHR data using FHIR resources and APIs
– create ADaM datasets from FHIR formatted inputs
– Generate safety related analytics



Business Case

• Importance of subject safety

• Ability of study teams to look at safety data ASAP

• Eliminate gap between initial data collection an entry into 
study EDC

• Monitor safety in long term follow-up/post-marketing 
studies  



Methods (1)

• Same database as in our two previous papers
• Adult subjects (greater than 18 years of age) with Diabetes 

Mellitus Type 2 with at least two encounters in the 
SyntheticMass Database

• Data domains
– demographics
– medications
– medical history
– adverse events
– laboratory and vital signs

• Data manually mapped from FHIR to ADaM



Methods (2): Process



Methods (3): Convert FHIR JSON to 
CDISC ADaM

• Conversion of FHIR Data
– Converted JSON formatted data to CSV
– CSV converted to SAS datasets

• Safety ADaM datasets created for analysis
– ADSL
– ADAE
– ADLB
– ADVS

• Note: SAS now has a JSON engine, so we could noe go 
directly from JSON to SAS



Methods (4): Execute Analysis Programs

• Safety summary tables and figures created for AEs and Lab
• FHIR data extraction and refreshing of safety summaries are 

done by APIs/batch files in near real time
• Displays posted to web browser



Results (1): Mapping FHIR to ADaM
All variables needed for analysis successfully mapped from FHIR -> 
ADaM



Results (2): Mapping FHIR to ADaM



Results (3): Retrieve EHR Data 

• HSPC sandbox used as EHR system
• Developed FHIR client software in Python to request 

specific patients/variables
• FHIR API returned “resources” 

– structured according to the FHIR resource 
specifications 

– Represented in JSON format



Results (4): EHR Data in JSON 



Results (5): Mapping Issues
• Treatment group / Arm

• Visit variables

• AEs

• Lack of harmonization between FHIR  and CDISC
• Coding system
• Terminology



Results (6): ADaM Datasets
Script successfully retrieved EHR data and created ADaM datasets



Results (7): Patient Level Displays



Results (8): Patient Level Displays



Results (9):  By Treatment Displays



Results (10): By Treatment Displays



Discussion (1): Retrieving EHR Patient 
Data using HL7 FHIR 

• Why JSON
• SAS vs R/Python
• Python client software

from fhirclient import client
import fhirclient.models.patient as p
smart = client.FHIRClient(settings=settings)
patient = p.Patient.read('SMART-1288992', smart.server)
print(patient.name[0].given[0], patient.name[0].family)
print(patient.birthDate.isostring)
print(patient.gender)



Discussion (2): Prototype Limitations

• Access/security
• Only 1 site 
• Used basic mechanisms for slotting EHR data into the EDC 

visit structure
– Visits
– Treatment arms

• Limited scope of data: can other data be modelled in FHIR
• AEs
• FHIR/CDISC not harmonized 



RoF Discussion Topics Warranting 
Additional Attention in Future Projects

• Test environment to limit mapping / data issues
• Consent and privacy rules
• Site-driven approach tradeoffs
• Data cleaning later in the lifecycle



Research on FHIR: Current Project

• Integrate current clinical systems with EHR
• Operationalize clinical research design in healthcare 

systems
– Protocol
– Schedule of events / care plan
– Activities
– Workflow/handoffs 



Open, Standard APIs Improve 
Scalability of Data Exchange Solutions



Want to get involved? 
Contact 
Trisha Simpson Trisha.Simpson@UCB.com
Lauren White laurenwhite@phuse.eu
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