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clinical research. She owned a Clinical Research Organisation from 2001 to 2008, where 
she established and managed business processes, created solutions and standards 
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real-world data institute, unlocking the potential of real-world data and designing efficient 
and reliable tools for this purpose. In 2018, Berber founded ClinLine, which focuses on 
optimizing the clinical trial data process. Drawing on stakeholder input and requirements, 
she provides input and designs for data structures, solutions, and process optimization.
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• The views and opinions expressed in this presentation are those of the 
author(s) and do not necessarily reflect the official policy or position of 
CDISC.
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• {Please disclose any financial relationship or conflict of interest relevant to 
this presentation here OR}

• The author(s) have no real or apparent conflicts of interest to report.

2024 US CDISC+TMF Interchange | #ClearDataClearImpact



Agenda

1. Introduction

2. Data Standards and Approach

3. Standardization Practice

4. Use case and experiences

5. Summary



Introduction



Real-World Data and Standards

FDA’s Definition of Real-World Data:

Data that is related to patient health status or the delivery of health care 
routinely collected from a variety of sources.

Variety of Electronic Health Record Sources:

• General Practitioner

• Hospital Data

• Pharmacy

• Laboratory

• Other
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Electronic Health Records, Claims and Registries

• Electronic Health Records
• Data collected at the source

• Collection variety within and between domains

• Collection variety within and between countries/regions

• Standardization at different levels

• During collection

• After collection at the source (FHIR)

• In centralized repository

• Claims are based on Electronic Health Records
• Information needed for reimbursement

• Records only exist if reimbursed

• Cross-sectional

• Registries 
• Derived from EHR 

• Focussed information – disease related
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Electronic Health Records

• Collection practice has effect on reliability and analysis 
• Data collected and stored in information system according to own specifications.

• What is collected has effect on relevance of data

• Standardization has effect on reliability and relevance
• Improving interoperability

• Traceability/lineage requirements

• Reducing variety of information

FDA guideline: “Data in CDM-driven networks rarely contain all the source information present at the 
individual health care sites, and the data elements chosen for a given CDM network may not be sufficient 
for all research purposes or questions.”
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Data Standards and Approach



What data standard to use for real-world data?

• FHIR
• Flexible, flat json format

• 1 file per patient

• Focus on routine health care information

• Standard extraction tools are not sufficient

• Not full set of (coding) information

• Still a lot of input specifications needed (given the FHIR 
flexibility)

• SDTM
• Clinical trial focussed

• Not all traceability information can be included

• Not all information needed for fit for purpose used for 
submission

• Not all information that is expected for SDTM is available 
in EHR source

• Required for submission

• Clinical study design is the starting point
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What data standard to use for real-world data?

• OMOP
• Observational research 

standard

• Basic structure - comparable to 
structures used at data vendor 
sites

• Contains source information 
variables

• Univocal: No repeated 
instances of same information

• Includes mapping capabilities

• Like SNOMED to MedDra

• Includes child/ancestor 
relationships
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Our approach

1. Standardize from source to 
OMOP-like datasets
• Reduced ds if not needed

• Added FHIR variables if beneficial for 
traceability and later processes

2. Select cohort

3. Assess fit for purpose

4. Match and impute

5. Transform to SDTM

6. Study specific analysis and 
reporting
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Standardization Practice



Source xx

Data mapping automation and traceability
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Source 2

Source 1

Computable 

mapping sheet:

- Location

- Selection

- Transformation

- Target

- Documentation
OMOP like 

CDM 



Data transformations

• Mapping of dictionary codes
• Open OMOP relationship table -> Traceable

• Automated recognition of unmapped codes

• Text matching / recognition => suggest

• Review unmapped / suggested items

• Building custom – manual mapped and verified dictionary

• Calculations
• Needed if level of detail varies between sources 

• Example: full score available in 1 source while only sub scores available in another source

• Needed if expected (frequently used) endpoint is not at expected detail level

• Specified in mapping sheet
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Data transformation

• Custom codelist mapping
• Automated transformation

• Traceable

• Address misalignment between sources

• Include full coding trail from source to submission

• Address misalignment in the trail from source to submission
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Use case and experiences



From FHIR source to SDTM: Use case
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Experiences: Standardization to OMOP-like CDM

• FHIR information nested at different levels
• Blood pressure alone or part of a panel

• Complexity in some resources like AllergyIntolerance

• Awareness and separate mapping needed

• Distinction between OMOP measurement or observation data
• Source concept review needed

• Identification of sensitive / non-proportional information 
• Source concept review needed

• Some information not accounted for in OMOP standards
• Additional grouping variables from FHIR source. 

• SDTM like visit numbers from registries

• Status (active/completed)

• Source values already more aligned to SDTM than to OMOP
• Registries may be partly aligned to SDTM

• The need to map information of associated documents
• Decode values
• Assessment details
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Experiences: Standardization to OMOP-like CDM
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Note: this data is synthetic data generated from Synthea databases: synthea.mitre.org 



Experiences: Standardization to SDTM

• SV based on index date and windowing – multiple visits within 1 window

• RFSTDTC / RFENDTC definitions needed

• Adverse events versus Medical history
• Index date related

• Concomitant Medication versus Exposure
• Study Objective related

• Source to CDISC dictionaries
• LOINC is OMOP standard so LOINC to CDISC transformation can be automated

• SNOMED to MEdDRA goes very well (>90% automated)

• WHODrug mapping not available in OMOP

• Unit transformations via standardized UCUM – CDISC unit codelist

• Character results (NORMAL/ABNORMAL etc) via dictionary mapping sheet
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Experiences: Standardization to SDTM
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Note: this data is synthetic data generated from Synthea databases: synthea.mitre.org 



Auditable traceability
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Reversed 

mapping

Reversed 

mapping

Source 

hashing/ 

deanonym

ization

patient.json

SDTM OMOP-like FHIR

"resource": {
      "resourceType": "Observation"}

      "category": [ {

        "coding": [ {

          "system": 

"http://terminology.hl7.org/CodeSystem/observati

on-category",

          "code": "vital-signs",

          "display": "Vital signs"

        } ]

      } ],

      "code": {

        "coding": [ {

          "system": "http://loinc.org",

          "code": "39156-5",

          "display": "Body mass index (BMI) 

[Ratio]"

        } ],

        "text": "Body mass index (BMI) [Ratio]"

},

"encounter": {

        "reference": "urn:uuid:110a54bd-0ef2-1d33-

9a4d-acf6cd109be1"

},

      "effectiveDateTime": "2021-08-

23T08:19:34+01:00",

    "valueQuantity": {

        "value": 29.36,

        "unit": "kg/m2",

        "system": "http://unitsofmeasure.org",

"code": "kg/m2"

}      

    },

    "request": {

      "method": "POST",

      "url": "Observation"

    }

  }



Experiences with process and programmers

• Educate programmers who are used to 
clinical trials

• Daily alignment and interaction needed
• Discuss unexpected data structures and issues

• Discuss availability of information

• Discuss order of actions and approach

• Missing data is OK at this stage !!

• OMOP-like is not full OMOP

• Defensive programming is needed and important!

• Governance, Documentation and Lineage needed

• Include relevant source information even if only in textual documentation
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Summary



Aligning with the 
regulatory 
requirements
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• Traceability
• Source documentation

• Lineage

• Interoperability
• Terminology Journey

• Standardization / Mapping

• OMOP relationships

• Reusability & Findability
• Standardized information

• Traceable information and 
transformations for analysis 
purposes



Thank You!

b.snoeijer@clinline.eu
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