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HL7 International

▪ A not-for-profit organization, founded in 1987
▪ ANSI-accredited standards development organization 
▪ Dedicated to providing a comprehensive framework and 

related standards for the exchange, integration, sharing, 
and retrieval of electronic health information

▪ Three Product Families:  FHIR, V3/CDA, V2.x



HL7’s Global Reach

• 50+ Countries
• 500+ Corporate Members
• 1600+ Individual Members
• Thousands of contributors



What are health care data standards?

In the context of health care, the term data standards encompasses 
methods, protocols, terminologies, and specifications for the 
collection, exchange, storage, and retrieval of information associated 
with health care applications, including medical records, 
medications, radiological images, payment and reimbursement, 
medical devices and monitoring systems, and administrative 
processes (Washington Publishing Company, 1998).
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https://www.ncbi.nlm.nih.gov/books/NBK216088



What do YOU mean by interoperability?
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Standards Stakeholders
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How does policy drive standards development 
and adoption?

▪ Listening to stakeholder needs
▪ Direct support of standards development and adoption
▪ Setting of standards directly – e.g. HIPAA, ONC Cures Act
▪ Adoption by agencies
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8® Health Level Seven and HL7 are registered trademarks of Health Level Seven International, registered with the United States Patent and Trademark Office.

Coordination of Standards Development and  Implementation

Opportunities for Policy Input
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From Standards Development to the Global Health IT Marketplace

Policy is a driver 
In adoption



Why are policies important to implementers?

▪ Legal and regulatory requirements and compliance
▪ Standards and guidelines for implementation for certification
▪ Privacy and security
▪ Data governance
▪ Consent management
▪ Collaboration and partnerships
▪ Technological infrastructure
▪ Education and training
▪ Continuous improvement
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Interoperability must move from 
a compliance activity to a 

strategic initiative. 
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FHIR Timeline and Federal Regulations

CMS identified FHIR in their final rules to establish a future where data flows 
freely and securely between payers, providers, and patients and to achieve truly 

coordinated care, improved health outcomes, and reduced costs.

CMS and ONC have identified FHIR as the foundational standard to support data 
exchange via secure application programming interfaces (APIs).
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FHIR 101



The World Has Been Changed By Application 
Programming Interfaces (APIs)…
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What is an API and what is healthcare’s API?



What is FHIR?

F – Fast
H – Healthcare
I – Interoperability
R - Resources
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Overview of FHIR

▪ Consistent, simple to use content model resources 
- Controlled extensibility

▪ Supports all paradigms of exchange
- Real-time APIs
- Documents, Messages & Operations

▪ Designed with implementers in mind
▪ Freely available
▪ Detailed on-line, hyperlinked specification
▪ Freely available tooling, servers, libraries
▪ Massive supporting community
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Benefits of FHIR
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For Clinicians

• Access to a more complete patient record 
and improved decision-making tools, leading to:

• Better decision making

• More efficient diagnosis and treatment

• Higher quality careFor Organizations

• Major vendor commitment

• Faster deployment

• Standards based API to support 
internal application development

• Data standards to support analytics 
and population management

For Implementers

• Familiar tooling and technologies

• Predefined resources and APIs

• Validation services 

• Active and supportive community

• Open source code libraries

For Patients
• Improved patient engagement, 

enabled through FHIR-enabled 
applications



Scenario
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55 y.o. AA male with hypertension and diabetes

Encounter 1

History: Patient is seen at and afterhours urgent care for a sore throat for 3 days. He has had a mild fever up to 
101 Fahrenheit. He denies any other respiratory or gastrointestinal symptoms.
Medications: metoprolol and glipizide.  Allergies: none. Social History: non-smoker. Married. 3 adult children.

Vital signs: temperature 100.5 F, BP 110/75, RR 12, HR 70, O2 Sat 97% on room air
On exam he has pus over his tonsils. His neck lymph nodes are enlarged. The rest of the exam is normal
Lab: Rapid strep test is positive
Assessment and Plan: Streptococcal sore throat. Patient is prescribed amoxicillin 

Encounter 2

History: Patient returns with a rash over his chest that began after he started the amoxicillin. He admits that he 
has never taken amoxicillin before. He has no other respiratory symptoms. His fever and sore throat have 
resolved.

Vital signs are normal.
Exam shows a raised rash over patient’s chest and arms
Assessment: penicillin allergy. Strep throat resolving
Plan: Patient was switched to azithromycin

Patient

Encounter

Condition

Observation

Medication

Allergy Intolerance



FHIR Essential Concepts

▪ Navigating the Specification
▪ FHIR Versioning
▪ Resources
▪ Profiles
▪ Operations
▪ Implementation Guides
▪ Key FHIR Technologies – SMART on FHIR, CDS Hooks, 

Bulk FHIR, and CQL

19



FHIR Homepage
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http://hl7.org/fhir/index.html



FHIR Version
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http://hl7.org/fhir/index.html



Published vs Build Versions
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Published Version

Build Version



FHIR Getting Started
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http://hl7.org/fhir/index.html



FHIR Getting Started
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FHIR Documentation

25

http://hl7.org/fhir/index.html



FHIR Documentation
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http://hl7.org/fhir/index.html



FHIR Resources
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http://hl7.org/fhir/index.html

A resource is an entity that:

• has a known identity a URL by which it 
can be addressed

• contains a set of structured data items 
as described by the definition of the 
resource type

• has an identified version that changes if 
the contents of the resource change



FHIR Resources
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FHIR Resources – Alphabetical
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FHIR Maturity Model
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▪ Draft

⮚ FMM0 = the artifact has been published on the current build. This level is synonymous with Draft.

▪ STU

⮚ FMM1 = FMM0 + the artifact produces no warnings during the build process and the responsible WG has indicated that they consider the artifact substantially complete 

and ready for implementation. For resources, profiles and implementation guides, the FHIR Management Group has approved the underlying resource/profile/IG proposal.

⮚ FMM2 = FMM1 + the artifact has been tested and successfully supports interoperability among at least three independently developed systems leveraging most of the 

scope (e.g. at least 80% of the core data elements) using semi-realistic data and scenarios based on at least one of the declared scopes of the artifact (e.g. at a 

connectathon). These interoperability results must have been reported to and accepted by the FMG

⮚ FMM3 = FMM2 + the artifact has been verified by the work group as meeting the Conformance Resource Quality Guidelines; has been subject to a round of formal 

balloting; has at least 10 distinct implementer comments recorded in the tracker drawn from at least 3 organizations resulting in at least one substantive change

⮚ FMM4 = FMM3 + the artifact has been tested across its scope (see below), published in a formal publication (e.g. STU), and implemented in multiple prototype projects. As 

well, the responsible work group agrees the artifact is sufficiently stable to require implementer consultation for subsequent non-backward compatible changes.

⮚ FMM5 = FMM4 + the artifact has been published in two formal publication release cycles at FMM1+ (i.e. STU level) and has been implemented in at least 5 independent 

production systems in more than one country

▪ Normative

⮚ FMM6 = FMM5 + the responsible work group and the FMG agree the material is ready to lock down and the artifact has passed HL7 normative ballot



FHIR Profiles
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http://hl7.org/fhir/index.html

A profile is a set of constraints
on a resource represented as 
a structure definition



FHIR Profiles
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FHIR Extensions
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http://hl7.org/fhir/index.html

An extension is the FHIR 
approach to adding valid data 
requirements to a resource. 
Example – US Core race 
extension on Patient resource



FHIR Extensions
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US Core Patient Profile
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FHIR Operations
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http://hl7.org/fhir/index.html

The RESTful API defines a 
set of common interactions 
read, update, search, etc. 
performed on a repository 
of typed resources.



FHIR Operations
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Reference/Pilot Implementation 
RESTful Architecture Model
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System A: EHR Example FHIR Request-Response System B: Payer Example
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FHIR Terminologies
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http://hl7.org/fhir/index.html

Terminologies are the 
collections of codified 
concepts used in FHIR.



FHIR Terminologies
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FHIR Modules
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http://hl7.org/fhir/index.html



Levels

43http://hl7.org/fhir/index.html



SMART on FHIR

44http://hl7.org/fhir/smart-app-launch/1.0.0/



CDS-Hooks
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https://cds-hooks.hl7.org/ballots/2020Sep/



FHIR Bulk Data Access
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http://hl7.org/fhir/uv/bulkdata/



Clinical Quality Language CQL
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https://cql.hl7.org/index.html



Implementation Guides



Why do we need Implementation Guides?
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What is a FHIR Implementation Guide?

An implementation guide (IG) is a set of rules about how 
FHIR resources are used (or should be used) to solve a 
particular problem, with associated documentation to support 
and clarify the usage. Classically, FHIR implementation 
guides are published on the web after they are generated 
using the FHIR Implementation Guide Publisher.
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Major Components of an Implementation Guide

▪ Framework/Guidance
▪ Use cases and examples
▪ FHIR Artifacts – e.g. profiles, operations, terminology
▪ Conformance language and CompatibilityStatement
▪ Some variation between guides
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Business  Technical
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Reviewing an IG

▪ Workflow context
▪ Required resources, profiles, data elements, value sets, etc.
▪ Technical and exchange interactions
▪ Additional required technologies
▪ Dependencies on other IGs
▪ Conformance and CapabilityStatement
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Example Scenarios



Patient and Provider Access APIs (PDex)
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PAYER DATA EXCHANGE (PDex)

Data Associated With Payers Meeting the Administrative/Financial 
and Clinical Requirements of the Interoperability Exchange



57

Why should the policy community 
understand FHIR?



Structured vs Unstructured Data

Question. Are impacted payers required to convert large unstructured documents like portable document formats (PDF) to 

Fast Healthcare Interoperability Resources (FHIR) to support the clinical data exchange requirements of the Patient Access 

API? In other words, are impacted payers required to convert documents to FHIR to identify clinical data elements that 

may or may not be present on a PDF or fax? 

Response. …Patient Access API must meet the technical standards as finalized by HHS in the ONC 21st Century Cures 

Act final rule…CMS does not require payers to manually go through large files that cannot be parsed into data elements 

efficiently for the purposes of this API. The final rule did not require payers to include these large files as data available via 

the API.

https://www.cms.gov/files/document/faqs-interoperability-patient-access-and-cop-event-notifications-may-2021.pdf
58



Authorization

Question: Does the final rule allow payers impacted by the payer-to-payer data exchange requirements to accept another 

payer’s requests for a payer-to-payer data exchange on behalf of a member? Can a health plan be considered the 

enrollee’s personal representative for the purpose of payer-to-payer data exchange?

Response: ..final rule (CMS-9115-F) imposes a requirement for certain impacted payers to send, at a current or former 

enrollee's request (or at the request of a personal representative)… Per the … (HIPAA) privacy regulations at 45 CFR §

164.502(g), a personal representative is someone authorized under state or other applicable law to act on behalf of the 

individual in making health care related decisions (such as a parent, guardian, or person with a medical power of 

attorney). … However, a health plan cannot be considered an enrollee’s personal representative
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https://www.cms.gov/files/document/faqs-interoperability-patient-access-and-cop-event-notifications-may-2021.pdf



Compliance and Testing

Question: Does CMS require certification to determine if a payer’s APIs comply with the requirements of the Interoperability 

and Patient Access final rule?

Response: No, CMS does not require that payers certify their APIs as part of the requirements… However, these impacted 

payers are required to conduct routine testing and monitoring, and update their systems as appropriate, to ensure the API 

functions properly, including conducting assessments to verify that the API is fully and successfully implementing privacy and 

security features such as those required to comply with HIPAA requirements…

6
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https://www.cms.gov/files/document/faqs-interoperability-patient-access-and-cop-event-notifications-may-2021.pdf



Maintained Data
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Question. What is the requirement for impacted payers to maintain their data? Please clarify the intended meaning of the 

word “maintain.”

Response. The Interoperability and Patient Access final rule (CMS-9115-F) defines ‘‘maintain’’ to mean the impacted payer 

has access to the data, control over the data, and authority to make the data available through the API (85 FR 25538). 

Payers are only required to make the data that they maintain in their systems available through the Patient Access API and 

for exchange with other payers. If a payer does not maintain clinical information for covered patients in its systems, the 

payer will not have to share clinical information through the Patient Access API or for exchange with other payers.

https://www.cms.gov/files/document/faqs-interoperability-patient-access-and-cop-event-notifications-may-2021.pdf



62

How to Participate in the HL7 Community



HL7.org
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Confluence.HL7.org
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Chat.fhir.org – FHIR Implementers
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The Role of Policy in the Advancement of Healthcare 

Interoperability Standards Development and Adoption

Whatever your role is, the WGM+ has content for you! 
• Keynotes from policy leaders
• Accelerator updates and working sessions
• Expanded education and demo sessions
• Implementation Guide deep dives
• Hot topics in the FHIR community
• And more!



Thank you!


