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Introduction

• Defining RWD & RWE

• Previous Papers

• RWD Background



Defining Real World Data (RWD) & Real World 
Evidence (RWE)

• Section 505F(b) of the FD&C Act defines RWE as “data regarding the usage, or the 

potential benefits or risks, of a drug derived from sources other than traditional 

clinical trials” (21 U.S.C. 355g(b)). 
• Real-World Data (RWD): Data relating to patient health status and/or the delivery of health 

care routinely collected from a variety of sources; and

• Real-World Evidence (RWE): The clinical evidence about the usage and potential benefits 

or risks of a medical product derived from analysis of RWD.

• For the purposes of this paper, we will use the working definition of RWD as data 

relating to patient health status and/or the delivery of health care that is not collected 

under a protocol, and RWE as the data derived from the RWD to be submitted to 

the FDA. 

• We are also defining RWD studies as those done retrospectively, where data was 

collected prior to the development of a protocol and are excluding studies using 

RWD that are conducted prospectively under a protocol.
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Challenges for Submitting Non-RCT Data

Challenges presented in our previous six papers:

1. Abolafia J, Ferko S, Holt I (2024). “Future Clinical Data Submission Standards: CDISC, FHIR, OMOP, or Hybrid 
Model.” Pharmaceutical Users Software Exchange (PHUSE) US, Bethesda, MD. Feb 25-28, 2024. 
https://www.lexjansen.com/phuse-us/2024/re/PAP_RE03.pdf

2. Abolafia, J, Ferko, S, & Holt, I. (2023). “Submission Standards for Real World Data: Gaps, Limitations and 
Recommendations”. Paper presented at the PHUSE Annual Conference 2023, Birmingham, United Kingdom. 
https://phuse.s3.eu-central-1.amazonaws.com/Archive/2023/Connect/EU/Birmingham/PAP_RE03.pdf

3. Ferko, S., Holt, I., & Abolafia, J., (2023). “Challenges and Considerations for Submitting Real World Data”. Paper 
presented at the PHUSE US Annual Conference 2023, Orlando, FL.
https://phuse.s3.eu-central-1.amazonaws.com/Archive/2023/Connect/US/Florida/PRE_RE05.pdf

4. Abolafia, J, Ferko, S, & Holt, I. (2022). “Submission Standards for RWD: The Good, the Bad and the Ugly”. Paper 
presented at the PHUSE Annual Conference 2022, Belfast, United Kingdom.
https://phuse.s3.eu-central-1.amazonaws.com/Archive/2022/Connect/EU/Belfast/PRE_RE09.pdf

5. Abolafia, J, Ferko, S, & Holt, I. (2024). “Considerations for the Submission of RWD using CDISC with Insights 
from HL7 FHIR and OMOP”. Paper presented at the PHUSE Annual Conference 2024, Strasbourg, France.
https://phuse.s3.eu-central-1.amazonaws.com/Archive/2024/Connect/EU/Strasbourg/PAP_RE03.pdf

6. Abolafia, J, Ferko, S, & Holt, I. (2025). “AE, CE, & MH Considerations for the Submission of RWD using CDISC, 
with Insights from HL7 FHIR and OMOP”. Paper presented at the PHUSE Annual Conference 2025, Orlando, FL.
https://phuse.s3.eu-central-1.amazonaws.com/Archive/2025/Connect/US/Orlando/PAP_RE02.pdf
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RWD Background

• Increase in RWD and RWE submitted as part of NDAs/BLAs

• RWD has variable quality and is usually collected at inconsistent intervals based 

on patient need

• CDISC is the current submission standard required for all study data submitted to 

CDER and CBER

• Designed for representing high quality, protocol-specified randomized controlled trial 

(RCT) data

• CDISC does not contain all the necessary domains or data elements for RWD

• Challenging for both FDA and sponsors

• Data standards for RWD exist, including OMOP, HL7 FHIR, and PCORnet 

• Designed for specific uses with RWD

• Can help inform on the data needed for RWD to meet regulatory review needs

9



Current State

• Subject Visits Background

• CDISC SV & DM Domains

• BIMO Data

• Subject Visits: RCTs vs. RWD

• Gaps in Subject Visits



Subject Visits Background

• CDISC SDTM Subject Visits (SV) Domain designed 
for RCTs 
• Visits are driven by the protocol’s Schedule of Activities 

• Provider and Care site are not expected to change

• Relevant data is documented clearly in a CRF

11

CDISC SDTM SDTMIGv3.4

Example Schedule of Activities



CDISC’s Demographics (DM) Specification and 
Assumptions

DM Specification

• SITEID: Unique identifier for a study site

• INVID: Unique identifier for the 

investigator at the study site  

DM Assumptions

• Subject will be seen at a single, 

consistent site

• Investigator is accountable for care and 

conducting the study per protocol

• Subject will be seen by one physician 

(investigator) associated with that site

• Site and investigator information will be 

submitted in the BIMO data package

• DM SITEID matches a SITEID in BIMO

12



Bioresearch Monitoring (BIMO) Program and Data

• Monitors all aspects of the conduct and reporting of FDA regulated research

• Facilitates the analysis of site-specific efficacy results, ensuring that one site is not 

unduly influencing the study results

• Data is submitted for each study that is part of a New Drug Application (NDA) or 

Biologics License Application (BLA) and must adhere to the eCTD1 format

• Bioresearch Monitoring Technical Conformance Guide                                 

contains non-binding recommendations for data submission 

• The format for Clinical Site Lists contains a unique

Site Identifier, the investigator name, and site address

13
1Reference: Electronic Common Technical Document (eCTD) | FDA

https://www.google.com/search?q=eCTD&oq=BIMO+files+for+FDA+submission&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRigATIHCAIQIRigATIHCAMQIRigATIHCAQQIRigATIHCAUQIRigATIHCAYQIRirAjIHCAcQIRiPAjIHCAgQIRiPAjIHCAkQIRiPAtIBCjExNjEzajBqMTWoAgiwAgHxBVnYgVgUEeqr&sourceid=chrome&ie=UTF-8&mstk=AUtExfAkXAaNvq4Yx4V-pDD1UcHLSA70KTqaf0PCufmVqTa27HhN1A2R0t1PZtFoouHw_suQ_Q4txWKYzNjOEV3IYt-CxJGa7CH6s1zNIKkZDIwhbp2Kx4_jAPTktuNJG3NzljftRmPKNFmIxoZ7ohwuWu-ijNjm5yog56tkI3XlZosm2Zg&csui=3&ved=2ahUKEwiVsqbho8mPAxXx48kDHf3vOxIQgK4QegQIARAD
https://www.fda.gov/drugs/electronic-regulatory-submission-and-review/electronic-common-technical-document-ectd


Subject Visits: RCTs vs RWD
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Topic Randomized Controlled Trial Real World Data

Scheduled Patient Provider 

Interaction / Healthcare Delivery 
Protocol-defined visit Encounter (patient-initiated)

Unscheduled Patient Provider 

Interaction / Healthcare Delivery 
Unscheduled visit (not protocol-defined) Encounter (patient-initiated)

Treatment Facility and Provider
Subject assigned to one site and one 

investigator
Site and care provider may vary widely

Schedule Cadence Pre-specified and protocol driven Driven by patient need, standard of care, reimbursement

Care Structure
Driven by a protocol, upon which all investigators 

are trained
Heterogenous and can vary by site, system, payer, etc

Recording Structure
Highly-standardized Case Report Form (CRF), 

upon which study site staff have been trained

Source dependent, often a non-standardized electronic 

system that is customized by the individual provider site

Timing

Nominal VISIT/VISITNUM, actual dates, study 

days based on reference dates and a protocol 

defined index date

Calendar dates when an encounter took place, encounters 

may span multiple dates, or multiple encounters may 

occur on the same date

Outcomes and Safety
Prospectively defined endpoints; solicited 

adverse events (AEs)

Opportunistic outcomes, AEs not systemically solicited 

and rely on patient and/or physician to initiate the report

Visit Content / Actions Taken
Protocol-mandated assessments (e.g., labs with 

specified panels, PROs, imaging)

Varies per patient based on the provider judgement and 

may be influenced by payer decisions



Gaps in Subject Visit Domain

Assumptions are made based on the way RCTs are commonly run, including:

• SV domain primarily contains timing variables without many other visit details to provide context

• Site and investigator information is in the study protocol, BIMO and related study documents, not CDISC

• Only one provider (investigator) can be specified in DM, and provider specialty not specified

• Only one location/facility can be specified in DM

• The Healthcare Encounters (HO) domain contains data for inpatient and outpatient healthcare events

• Provider and facility location are not in HO, but could be provided in a supplemental domain

• DM.SITEID and DM.INVID identifiers assigned by the sponsor and are not standardized but do specify Type

• SITEID can be used as a unique key in BIMO and in DM, but currently not enforced by the standard

• This enables a site to have more than one investigator and an investigator to work at more than one site, 

but a different SITEID is required for each investigator

• To identify the visit healthcare provider, SITEID and INVID both need to be in the SV dataset

• No stated rule that the BIMO SITEID and investigator information match DM.SITEID and DM.INVNAM, although 

it is assumed this is required

• SITEID matches could be electronically implemented, but INVNAM would be harder to do electronically 

given the field formatting differences in BIMO and CDISC DM. 

• This may be remedied by the work FDA is currently doing to standardize the BIMO file

15
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RWD Models

• HL7 FHIR

• PCORnet

• OMOP

• Sentinel



Source: https://hl7.org/fhir/R4/clinicalsummary-module.html17

Subject Encounter Entities in HL7 FHIR R4

https://hl7.org/fhir/R4/clinicalsummary-module.html


Source: https://build.fhir.org/index.html18

Encounter Resource: Designed to represent interactions between a patient and healthcare provider(s) 

for the purpose of documenting healthcare service(s) and/or assessing the health status of a patient

Subject Encounter Resource in HL7 FHIR R4

https://build.fhir.org/index.html


Source: https://build.fhir.org/index.html19

Organization  Resource: Contains information about  healthcare providers(s)

Location Resource: Contains Details and position information for a physical place where services are provided and 

resources and participants may be stored, found, contained, or accommodated

ORGANIZATION LOCATION

Organization and Location Resources in HL7 FHIR R4

https://build.fhir.org/index.html
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Source: https://pcornet.org/data/common-data-model/

Subject Encounters Data in PCORnet v7.0

https://pcornet.org/data/common-data-model/


Subject Encounter Data in OMOP v5.4

21
Source: https://ohdsi.github.io/TheBookOfOhdsi/CommonDataModel.html

https://ohdsi.github.io/TheBookOfOhdsi/CommonDataModel.html


Sentinel Common Data Model, Facility & Provider

22#ClearDataClearImpact

Variable Name Values Status Core

ProviderID
Unique provider 

identifier

Only SAS special 

missing .U allowed

Specialty Provider specialty Not required

Specialty_CodeType CMS or NPI Not required

Variable Name Values Status Core

FacilityID
Servicing facility 

identifier

Only SAS special 

missing .U allowed

Facility_Location
Geographic 

location
Not required

• Facility and Provider tables, 

each have unique identifiers 

• Facility ID is a foreign key in 

the Encounter table, identifying 

treatment facility of the 

encounter

• Provider ID is a foreign key in 

Diagnosis, Procedure, 

Prescribing tables have 

Encounter ID allowing 

identification of the healthcare 

provider who made the 

diagnosis, performed the 

procedure, and/or prescribed 

the drug in the encounter

• Dispensing Table also has the 

Provider ID



Sentinel: Encounter
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Encounter

Variable Name Values Status / Core

PatID Unique patient identifier Required 

EncounterID
Unique encounter 

identifier 
Required 

ADate 
Encounter or admission 

date
Required 

DDate Discharge date
Conditional on `EncType` 

value 

EncType Encounter Type Required 

FacilityID 
Servicing provider 

identifier 
Required 

Discharge_ 

Disposition 

Discharge Disposition 

Code

Conditional on `EncType` 

value 

Discharge_Status 
Discharge Location or 

Type Information

Conditional on `EncType` 

value 

DRG 
Diagnosis Related 

Group 

Conditional on `EncType` 

value 

DRG_Type DRG Version 
Conditional on `EncType` 

value 

Admitting_Source 

Admitting Facility or 

Healthcare Professional 

Type

Conditional on `EncType` 

value 

• Facility and provider IDs allows a 

patient to have encounters 

performed by multiple providers at 

a variety of sites

• Additional variables provide useful 

context for the encounter



Challenges & Recommendations

• Additional Variables 
• Concepts to Address Gaps
• Recommendations for CDISC & FDA BIMO



Recommendations for Updates to CDISC

• The four RWD standards reviewed were assessed for both commonalities and 

areas of uniqueness in RWD representation

• Focus on the benefits seen in the RWD standards, primarily the ability to facilitate 

the analysis of potential bias

• Consider the models’ commonalities and but are grounded in reviewer needs 

documented in FDA guidance

• Recommendations: Add variables and/or domains to standardize

• Identifying the Provider(s) for the Encounter/Subject Visit

• Identify the Facility where the Encounter/Subject Visit took place

• A patient encounter with more than one provider and/or at more than one site

• The encounter disposition (or discharge reason/status for the visit)

25



Concepts to Address Gaps in CDISC SDTM for RWD
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Concept Definition
CDISC 

SDTMIG v3.4

HL7 FHIR 

R4

OMOP 

v5.4

PCORnet 

v7.0

Sentinel 

v8.2.1

Encounter ID
Source encounter identifier to identify unique interactions 

between an individual patient and the healthcare system
o o o o o

Provider ID Unique identifier for provider o o o o

Facility ID Unique identifier for facility (care site) o o o o

Appointment Link to appointment that scheduled this encounter o

Part of care plan Link to another care plan encounter this encounter is part of o

Urgency Indicates the urgency of the encounter o o

Part of Link to another Encounter this encounter is part of o o

Based on Request that initiated this encounter o o

Status Current state of the encounter (e.g., completed, in-progress) o o

Service
Broad categorization of the service that is to be provided 

(e.g. cardiology)
o o

Reason for visit
List of medical reasons that are expected to be addressed 

during the episode of care
o

Reason for missed visit Reason for missed encounter o o

Class
Classification of patient encounter (e.g., ambulatory 

(outpatient), inpatient, emergency, home health)
o o

Discharge status
Category or location after discharge (e.g., home, long-term 

care)
o o o o



Concepts to Model Provider & Healthcare Facility Information
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Concept Definition
CDISC 

SDTMIG v3.4
HL7 FHIR R4 OMOP v5.4

PCORnet 

v7.0

Sentinel 

v8.2.1

Provider ID
Unique Provider Identifier for the practitioner 

responsible for a given encounter, could be NPI
o o o o o

Specialty
The specific type of healthcare provider or field of 

expertise
o o o o

Concept Definition
CDISC 

SDTMIG v3.4
HL7 FHIR R4 OMOP v5.4

PCORnet 

v7.0

Sentinel 

v8.2.1

Facility ID Identifier for the care site o o o o o

Facility 

Name
Name of the facility responsible for the encounter o o o

Facility 

Type

The type of facility, e.g. hospital, ER, Urgent Care, 

ambulatory visit
o o o

Location
Geographic location or address of site where 

healthcare received
o o o o

Provider Information

Healthcare Facility Information

27



Summary of Concepts to Address Gaps in CDISC SDTM 
to Handle RWD
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Concept BIMO
CDISC SDTMIG 

v3.4
HL7 FHIR R4 OMOP v5.4

PCORnet 

v7.0
Sentinel v8.2.1

Unique Provider 

Identification
Y* Y* Y Y Y Y

Provider Specialty N N Y Y Y Y

Unique Facility ID Y* Y* Y Y Y

Facility Location Y N Y Y Y Y

Facility Type Y N Y N Y Y**

Unique Encounter/Subject 

Visit ID
N/A Y Y Y Y Y

Provider of the 

Encounter/Subject Visit
N/A Assumed Y Y Y Y

Facility of the 

Encounter/Subject Visit
N/A Assumed Y Y Y Y

Encounter Discharge 

Status
N/A

If AE, yes

DS Domain not linked 

to SV directly

Y Y Y Y

*  Currently only one per patient

** Derivable from Encounter Type



Recommendations for CDISC & FDA BIMO for Use 
with RWD

• Add domains to represent providers and facilities which link to Subject Visits (SV)

• Implemented solution should support multiple providers and sites for a patient’s care

• SV should include the identifiers for facility and provider where visit occurred, diagnosis made, 

drug prescribed, etc. 

• This satisfies the need for identifying potential bias in a RWD study 

• Care needs to be traced to the facility location and physician specialty at a minimum

• Evaluate SITEID, INVAM and INVID variables used in BIMO, DM for RWD to determine if 

optimally placed

• Updates may include identifying which SITE and INVID to represent in DM (e.g., Primary Care Physician 

or first visit or the group that is reusing the data)

• Clarify use of BIMO file and DM domain for RWD submissions vs an RCT

• Expand SV to include additional qualifying information for the encounter

• Recommended variables to add (minimum)
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• Unique Provider Identifier

• Provider Specialty

• Visit Discharge status

• Unique Facility Identifier

• Facility Location

• Facility Type



Summary and Conclusion



Summary
• Gaps for representing RWD exist in current CDISC SDTM 

• Only 1 provider and care site can be represented

• No standard way to represent healthcare provider or facility information for a specific visit

• No standard way to provide more contextual information in Subject Visits (SV)

• Adequate for RCTs where captured data is planned and known- study protocol provides contextual information

• RWD has unique requirements for representation in submitted data

• More robust capture of provider and care facility needed for real-world encounters/subject visits

• Need ability to identify any bias present in a non-randomized RWD study where care is not protocol driven

• Need context which can help the evaluator understand the level of data accuracy and quality in RWD

• Addressing gaps

• Enhancements to CDISC to represent providers and facilities, link this information to SV domain

• FDA’s BIMO standards may provide a way to capture site and provider information

• Ensure that this will not obscure information needed to facilitate BIMO investigations

• CDISC may consider expanding relevant domain specifications to incorporate use of RWD for regulatory review

• CDISC is designed for RCTs, using an existing RWD standard may be more straightforward than updating

31



Conclusion

• Guidance for submitting RWD is evolving

• Standards for representing RWD is also evolving

• Current submission standards have gaps for representing RWD and require 

supplemental domains and variables to represent RWD for submission

• Much can be learned and incorporated from existing CDMs designed for RWD, 

including HL7 FHIR, OMOP, PCORnet, and Sentinel

• Purpose of these models needs to be understood

• In the interim, early communication with regulatory authorities is key to meet review 

needs and should be done before you begin formatting data

32



Thank You!
Questions?
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Concepts to address gaps in CDISC SDTM to handle RWD
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Concept Definition
CDISC 

SDTMIG v3.4
HL7 FHIR R4 OMOP v5.4

PCORnet 

v7.0
Sentinel v8.2.1

Encounter ID

Source Encounter ID. Identifies 

unique interactions between an 

individual and the health care 

system

N/A (uses 

VISITNUM)

Encounter.

Identifier

Visit_occurence.visit_

occurrence_id

Encounter.

encounterid
EncounterID

Provider ID Unique identifier for provider N/A

Encounter.

Service

Provider

Visit_occurence.

provider_id

Encounter

.providerid
ProviderID

Care Site ID Unique identifier for care site N/A
Organization.

Identifier

Visit_occurence.

care_site_id

Encounter.

Facilityid
FacilityID

Appointment
Link to appointment that scheduled 

this encounter
N/A

Encounter.

appointment
N/A N/A N/A

Part of larger 

care plan

Link to another encounter this 

encounter is part of
N/A

Encounter.

partOf
N/A N/A N/A

Urgency
Indicates the urgency of the 

encounter
N/A

Encounter

.priority
N/A N/A

Derivable from 

Admitting_Source 

Part of
Another Encounter this encounter is 

part of
N/A

Encounter.

partOf
N/A N/A

Derivable from 

Admitting_Source 



Concepts to address gaps in CDISC SDTM to handle RWD, cont’d.
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Concept Definition
CDISC 

SDTMIG v3.4
HL7 FHIR R4 OMOP v5.4

PCORnet

v7.0

Sentinel 

v8.2.1

Based on The request that initiated this encounter N/A
Encounter.

basedOn
N/A N/A

Admitting_

Source 

Status
The current state of the encounter (i.e., 

completed, in-progress)
N/A

Encounter.

status
N/A N/A

Discharge_

Status 

Service
Broad categorization of the service that is 

to be provided (e.g. cardiology)
N/A

Encounter.

serviceType
N/A N/A

DRG 

(Diagnosis 

Related Group) 

Reason for visit
List of medical reasons that are expected 

to be addressed during the episode of care
N/A

Encounter.

Reason
N/A N/A No

Reason for missed 

visit
Reason for missed encounter SVREASOC

Appointment.

cancellation

Reason

N/A N/A No

Class

Classification of patient encounter such as 

ambulatory (outpatient), inpatient, 

emergency, home health

N/A
Encounter.

Class
N/A N/A EncType 

Discharge status
Category or kind of location after 

discharge (i.e., Home, Long-term care)
N/A

Encounter.

admission.

Discharge

Disposition

Visit_

Occurence. 

discharged_to_

source_value

Encounter.

discharge_

status

Discharge_

Status 



Concepts to Model Provider & Healthcare Facility Information
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Concept Definition
CDISC SDTMIG 

v3.4
HL7 FHIR R4 OMOP v5.4 PCORnet v7.0 Sentinel v8.2.1

Provider ID

Unique Provider Identifier for the 

practitioner responsible for a given 

encounter, could be NPI

DM.INVID

(Limited to one 

provider per 

subject)

Practitioner.

identifier

Visit_occurrence.

provider_id; 

Provider.NPI

Encounter.

providerid, 

Provider.NPI

Unique provider 

identifier (UPI)

Specialty
The specific type of healthcare 

provider or field of expertise
N/A

PractitionerRole.

specialty

Provider.

specialy_source_

vaue

Provider.

provider_

specialty_primary

Provider.specialty

Concept Definition CDISC SDTMIG v3.4 HL7 FHIR R4 OMOP v5.4 PCORnet v7.0 Sentinel v8.2.1

Facility ID Identifier for the care site
DM.SITEID (Limited to 

one site per subject)

Organization.

identifier

Visit_occurence.

care_site_id

Encounter.

facilityid
FacilityID

Facility 

Name

Name of the facility responsible for 

the encounter
N/A

Encounter.

serviceProvider

Care_site.care_

site_name
N/A

Linkable from 

FacilityID

Facility 

Type

The type of facility, e.g. hospital, 

ER, Urgent Care, ambulatory visit
N/A

Organization.

Type
N/A

Encounter.

facility_type

Can be derived 

from Encounter 

Type

Location
Geographic location or address of 

site where healthcare received
N/A

Location.

address

Location.

Address_1

Encounter.

facility_

location

Facility_

Location

Provider Information

Healthcare Facility Information


