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SMART on FHIR

FHIR

SMART

SMART on FHIR

ONC Cures Act Final Rule

Current activities and challenges
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Right standards at right time

HITECH Act led to widespread adoption of EHRs but incomplete interoperability

21st Century Cures Act further defined interoperability, enshrining SMART on 
FHIR into new rules and regulations

Maintains compatibility with HL7 and other standards
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Fast Healthcare Interoperability Resources (FHIR)

FHIR is a messaging standard aiming to facilitate interoperability among health 
IT systems

• Maintained by HL7 International

• Adds more semantics than HL7 V2 but has less complexity than V3

• Release 4 in early 2019 provided first normative content

FHIR is not

• Terminology standard – though it can use standardized terminologies

• Security standard – though it can be used with modern security standards

• A user interface standard
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http://hl7.org/fhir
http://hl7.org/fhir


FHIR design principles

Focus on “80-20 approach” – aiming for common functionality but extensible 
for more

Uses modern Internet standards

• XML, JSON

• HTTP, REST

Set of primitive data types upon which healthcare-specific ones built

Overviews for

• Clinicians

• Developers

• Architects

• Patients
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http://hl7.org/fhir/overview-clinical.html
http://hl7.org/fhir/overview-clinical.html
https://www.hl7.org/fhir/overview-dev.html
https://www.hl7.org/fhir/overview-dev.html
http://hl7.org/fhir/overview-arch.html
http://hl7.org/fhir/overview-arch.html
https://www.hl7.org/fhir/overview-patient.html
https://www.hl7.org/fhir/overview-patient.html


Overview of FHIR (Hay, 2017; Benson, 2021; Braunstein, 
2022)

Resources – common data structures, built from basic 
data types

Bundles – group of interacting Resources representing a 
clinical situation 

Semantics can be standardized via common terminologies

• Explicit mechanism for using standard code systems

• Value sets for specific uses of codes in a given clinical context, with 
value defined (and constrained)

Profiles – specification for Resources in specific contexts

Conformance – set of rules to test conformance to FHIR 
standards
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Growing number of Resources
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FHIR Clinical Resources (Braunstein, 2022)
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More details on some FHIR Resources
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From patient story to FHIR Resources (Hay, 2017)
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What about documents in FHIR?

Composition Resource

CCDA on FHIR (Geimer, 2018)

Contains

• Patient

• Author

• Custodian

• Type of document (e.g., discharge summary)

• Narrative of document
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http://hl7.org/fhir/us/ccda/


Profiles

Profiles adapt FHIR for specific contexts

• Constrain a Resource – remove element or specify variation of 
values

• e.g., different country conventions for gender

• Change coded element designation

• Add new element (extension)

Implementation guides specify profiles

• e.g., US Core Implementation Guide
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https://www.fhir.org/guides/registry/
http://hl7.org/fhir/us/core/


Conformance

Conformance testing determines if implementation conforms to base 
specification or to any published implementation guide with profiles to

• Validate resources exchanged

• Test servers

• Test clients

Several server conformance tools available (Walonoski, 2018), including 
Inferno
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https://www.fhir.org/conformance-testing/
https://inferno.healthit.gov/


FHIR uses “modern” APIs

Interaction via RESTful API

Uses HTTP requests to perform standard database CRUD operations

• Create – POST

• Read – GET

• Update – PUT

• Delete – DELETE

HTTP call returns data in XML or JSON
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FHIR interfaces with (but not limited to) EHRs (Sangem, 
2016)
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Beyond single-patient data

Initial FHIR efforts focused on single-patient 
exchange of data

Many uses/exchanges of EHR data involve more 
than one patient, e.g.,

• Population health management

• Quality measurement

• Clinical research

• Public health

FHIR API extended to allow exchange of bulk 
data (Mandl, 2020; Jones, 2023)

Aided by tools such as application of Structured 
Query Language (SQL) (Grimes, 2025)
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https://build.fhir.org/ig/HL7/bulk-data/
https://build.fhir.org/ig/HL7/bulk-data/


Beyond patient data

Also developing Resources for medical knowledge and their integration with 
patient data for clinical decision support (CDS)

Health Evidence Knowledge Accelerator (HEvKA) – developing framework for 
implementing evidence-based medicine within FHIR (Alper, 2021; Alper, 2023)

Clinical Reasoning module – developing CDS rules, order sets, clinical 
protocols, and quality measures

FHIR Clinical Guidelines
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https://confluence.hl7.org/spaces/CDS/pages/97468919/HEvKA-Health+Evidence+Knowledge+Accelerator
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Tools for FHIR

Test servers with sample patients and data (aka, “sandboxes”)

• HAPI

• Logica (formerly HSPC) 

Tools to build and view Resources

• ClinFHIR – build Resources and scenarios on test servers

• FORGE – build and edit profiles

FHIR for jurisdictions
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https://confluence.hl7.org/spaces/FHIR/pages/35718859/Public+Test+Servers
https://hapifhir.io/
https://hapifhir.io/
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