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Quick Introduction to FHIR 

• Fast Healthcare Interoperability Resources

• Standard to quickly and efficiently exchange health data created by the 
standards development organization Health Level 7 (HL7®).

• The core of HL7 FHIR is a set of modular components i.e., "Resources”.

• Resources define the component data elements, constraints, and 
relationships needed to create an exchangeable patient record. 
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Clinical Data Standards

Quick Introduction to FHIR http://hl7.org/fhir/resourcelist.html

patientpractitioner

observation

medication

research studyresearch subjectactivity definition

plan definition
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encounter

http://hl7.org/fhir/resourcelist.html
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Quick Introduction to FHIR Patient Resource
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Quick Introduction to FHIR Patient Example

Patient Jim: 

• Male

• DoB: 1974-12-25

• Medical record no: 12345 

• Official name: Peter James Chalmers

• Maiden name: Peter James Windsor 
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Using FHIR in clinical trials Models
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Using FHIR in clinical trials Processes
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2. Site configuration 1. Study implementation3 Integration and mapping

1. Study implementation: representing the study as FHIR resources (e.g. Schedule of Activities, windowing, …)

2. Site configuration: representing the patient, encounters, observations, etc. as FHIR resources

3. Integration and mapping: creating the data pipeline between site and sponsor
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The challenge
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Site Trial Sponsor

eHR
system

eDC
system

In the current eDC set-up, fit for purpose data is achieved through a manual process:

The eCRF dictates what data is needed when, in support of the protocol.

Site staff interprets the data in the eHR system and transcribes it into the eDC.

1

2

1

2

The challenge

How to define the data requirements unambiguously supporting the trial protocol using FHIR resources?

How to use the eHR data in order to meet the protocol requirements using FHIR resources?
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The solution
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Site
Trial Sponsor

eHR
system

FHIR 
server eDC

system
FHIR 

server

Incoming FHIR Outgoing FHIR

Incoming FHIR
=

Outgoing FHIR?

Patient data

Outgoing FHIR specifies: what data is required by the study?

Incoming FHIR specifies: what data is available in the eHR system?

Incoming FHIR = Outgoing FHIR specifies: Are they semantically equivalent?

If yes, then the patient data can be mapped, coded, … and transferred to the trial sponsor’s system.

If no, then raise an exception and handle the semantic inequivalence.
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Clinical coding systems
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ICD-9, ICD-10, ICD-11

XEVMPD
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Semantic Equivalence  

• Issue:  DDC removes the person from determining if the EHR data is equivalent to that required by 
the protocol.  

• Two important concepts to consider:

• 1. That DDC is in essence an ETL operation

• Extract, Transform, Load

• Extract, Transform, Load, Analyze 

• Extract, Clean, Transform, Load, Analyze

• 2. That DDC must enable the exchange AND retain consistency in the meaning i.e., be 
Interoperable 

[12]
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• Foundational interoperability

• Is the ability of one IT system to send data to another IT system

• Structural interoperability

• Is the ability of the recipient system to interpret information at the data field level

• Semantic interoperability 

• is the ability of systems to exchange and interpret information

• Organizational interoperability

• Is the ability to align processes to achieve a common goal 

[13]

Interoperability  
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• Is a declaration that two data elements from different vocabularies contain data that has similar 
meaning 

• Concept Equivalence [Class]
• Confirmation that 2 high level concepts have similar or equivalent meaning

• Attribute Equivalence [Property]
• Confirmation that 2 properties have similar or equivalent meaning

• Instance Equivalence [Instantiation]
• Confirmation that 2 examples/instances of the data are equivalent

[14]

Semantic Equivalence  

https://en-academic.com

https://en-academic.com/
https://en-academic.com/
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• Is a computer service that automatically provides semantic mapper services.  That is, extracts 
data from a system and applies semantic equivalence statements to transform into any system

[15]

Semantic Broker:  

https://en-academic.com

Semantic Mapper:  

• is tool or service that aids in the transformation of data elements from one namespace into 
another namespace

https://en-academic.com/
https://en-academic.com/
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Example: Concept Equivalence  

FHIR Resource - Encounter USDM Class - Encounter

?

Is… an interaction between a 
patient and healthcare provider

Is… the specification (definition) of 
a (planned) study interaction (visit))

X
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Example: Attribute Equivalence  

FHIR Resource Element CDISC CDASH/SCDM Variable 

https://hl7.org/fhir/uv/cdisc-mapping/STU1/vs.html
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Example: Coding Equivalence  

LOINC ‘Triglyceride’ in ‘Ser/Plas’
27 codes

CDISC SCDM CT ‘Triglyceride’ 
7 codes
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Example 1: Glucose - semantically equivalent
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Example 2: Glucose - semantically inequivalent
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Example 3: Blood Pressure (diastolic) - semantically equivalent 
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Example 3: Blood Pressure (systolic) - semantically equivalent 
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Extract From Table 5.2.7-1  ‘Using LOINC with SNOMED’
© Copyright 2023 International Health Terminology Standards Development Organisation, all rights reserved

Outgoing FHIR
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J: Variables requiring data calculation or transformation plus mapping
I: Variable requiring only simple mapping

L: All  Protocol/CRF 
data available to 
project teamL: Final DCC variables for transferM:  Required study variables not in eHR, entry via eCRF

D,C,B,E,F,G,H:  Required study variables in eHR for FHIR enabled DCC
K:  Sponsor required operational variables not in eHR

A: Protocol Data  
Requirements

Outgoing FHIR Incoming FHIR Patient data



© fhir4pharma 2023+

The role of FHIR Resources in ensuring semantic equivalence 

[25]

In Summary

The replacement of a qualified person from determining if the EHR data is equivalent to that 
required by the protocol requires careful consideration of healthcare record coding

FHIR Resources will expose EHR codes but cannot confirm compliance with protocol requirements 
or subsequent re-coding

To ensure automated semantic equivalence between EHR records and protocol requirements 
validated semantic mapping tools or services must be put in place

For any one study semantic equivalence must be established between the protocol and each site 
and between sites in the study database

Standardised coding methods based on publicly available clinical coding systems aids in reducing 
the burden of confirming semantic equivalence 
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