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FHIR in a Nutshell

• Fast Healthcare Interoperability Resources (FHIR)

• Next generation HL7 standard

• Set of Resources and a modern RESTful API for accessing them
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FHIR in a Nutshell

• FHIR Bulk Data – Export large amounts of data from a FHIR server

• SMART on FHIR – health app interface based on FHIR/open standards

• CDS Hooks – CDS services to be triggered within clinician workflow 

• Subscriptions – allows clients to request notifications on events

• FHIR Extended Operations – supports additional use cases

• Implementation Guides – standards-based ways of using FHIR in 
specific domains
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Why FHIR for Immunization Data Access?

• More accessible to general purpose developers than HL7 v2

• Modern APIs, software, tools, resources, and support

• FHIR Bulk Query:

• Efficiently access up-to-date immunization data

• Reduce redundant queries

• Easy to parse bulk data format

• Modern authentication/authorization framework
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Immunization FHIR Example

5*Courtesy of the Rhode Island IIS
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FHIR Server Models

• FHIR Façade

• Data translation – translate FHIR REST calls
to the underlying legacy database or service

• Intermediate FHIR server – synchronize native FHIR storage to 
underlying legacy database or service

• Native FHIR server

• FHIR storage is the operational data store
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Rhode Island IIS Implementation

• Rhode Island Child and Adult Immunization Registry (RICAIR)

• FHIR Façade Model using open source HAPI FHIR server and 
SMART Backend Services Authorization

• Bulk Query - Helios FHIR Accelerator for Public Health
• Match and Bulk Match 
• Predefined Groups, or search and define custom groups
• Query Patient, Immunization, ImmunizationRecommendation, 

and ImmunizationEvaluation resources
• Download up to 100k patients or more in a fraction of the time 

of HL7 v2 QBP/RSP

7



8

Rhode Island IIS Implementation
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FHIR IIS Authentication

• HL7 v2 Authentication
• Typically involves username/password –

tedious to share and can leak or be weak
• Some use certificate authentication, but also tedious

• SMART Backend Services Authentication
• Makes it possible to not have to share passwords with senders during 

onboarding
• Partners provide IIS a URL containing their public key
• Leverages public key authentication to securely provide FHIR access 

tokens
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FHIR IIS Authentication Workflow
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Using FHIR Bulk Data for App Modernization

• Replace legacy IIS web applications with modern front-ends that 
communicate with the FHIR back-end:

• Immunization Data Entry/Update

• Other potential uses: 

• Immunization Display, Patient Demographics, SMART Health 
Cards, School Forms, etc.

• SMART on FHIR apps

• Consumer apps
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FHIR IIS demonstration

Python "Notebook"
Python Notebooks are interactive web applications that allow you to 
create and share documents containing live code, visualizations, and 
narrative text.
● Incredibly useful for HL7 Connectathons 
● Participants can run and document their code in a readable and 

reproducible manner
● Excellent platform for collaboration

https://mybinder.org/v2/git/https%3A%2F%2Fbitbucket.org%2Fhlnri%2Ffhir-immunizations-public%2F/873101dd7ebb9e86292456c58b0d95a9bdb84769?urlpath=lab%2Ftree%2Fbulk-FHIR-Connectathon-AIRA%2Fbulk-FHIR.ipynb
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Demonstration screenshots
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