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Under the Hood of your EHR

IS IT ON FHIR ?

Presented by:        Fredric Santiago MD MBA CPE

*HL7, FHIR and the FHIR  logo are the registered trademarks of Health Level Seven International and their use does not constitute endorsement by HL7
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Disclaimer

This presentation is intended for a non-developer audience, who may have little or no technical 

knowledge of Fast Healthcare Interoperability Resources (FHIR ). The lecture is designed to 

introduce FHIR   concepts in an accessible way, using creative license to simplify and describe 

features of HL7 and the FHIR specification. 

This presentation is for educational purposes only and should not be considered technical training or 

legal advice. The presenter has no financial conflicts of interest or affiliations that could influence 

the content. 

*HL7, FHIR and the FHIR  logo are the registered trademarks of Health Level Seven International and their use does not constitute endorsement by HL73



About Dr Santiago           
History and training:

- Founder & President SAFI Clinical Informatics Group
- Dual Boarded Internal Medicine and Clinical 

Informatics (ABPM)
- Internal Medicine 30 years and CI since 2009
- Associate CMIO (regional and system-level) 
- Associate Director Health IT  (Southern US and 

Caribbean zones  (Big Pharma)
- Chief Medical Officer -Regional Individual Practice 

Association SE Texas
- FHIR Proficiency Badge from  Health Level 7 (HL7)
- HL7 FHIR training Fundamentals course
- HL7 FHIR training Intermediate course
- HL7 FHIR Implementer course
- Supervised and Unsupervised AI: Application in 

Healthcare  (MIT completion certificates)
- Principle Investigator Moderna, Pfizer, GSK

-
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LEARNING OBJECTIVES

a. Describe the core features of the HL7®FHIR® standard and its 
impact on improving healthcare data exchange and workflows.

b. Identify current real-world use cases of FHIR.
c. Determine key roles and responsibilities, across both technical 

and non-technical areas, to effectively contribute to FHIR 
implementations using your existing knowledge and skills
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Topical Outline

● Where did this stuff come from? ( Brief history)

● FHIR fundamentals: What is it and how does it work?

● Who is adopting FHIR and why?

● Selected Use Cases: What’s in it for us clinicians?  

● Is FHIR Ready for Primetime?

● How to get involved

HL7, FHIR and the FHIR  logo are the registered trademarks of Health Level Seven International
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The Acronym: FHIR

F =FAST
Fast for developers to build

Human, Veterinary & 

Medical Research

A game changer! Setting the stage for “intelligent 

augmentation” (IA) or even AI to our workflows. Share 

information without changing the systems (costs)
Templates that developers use to build specific 

components describing a patients experience….more 

later!
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Where did this stuff come from?

Healthcare 
standards 
development 
organization…
Global 
volunteer 
work groups  
who create 
and vote on 
maturity of all 
additions to 
FHIR 

Product timeline

V2 message format older than WWW fancy fax - with no brains

mobile phones tablets watches cloud solutions ! 

*Adaptations from  HL7 and affiliated practitioners thank you!

Ewout Kramer Grahame Grieve, Lloyd McKenzie

Won't work 
anymore !

What 
do we 

do ?

Next generation 
interoperability 
Standard

• ➢DataTypes W3C 
compliant
➢XML, JSON, RDF
➢REST API
➢HTTPS, OAuth, etc. 
for security functions 
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FHIR Manifesto
• The Goals of FHIR 

• Implementer Focus
80/20 Rule (common stuff)
Use today’s web 

technologies
Support human readability
Messaging, REST 

Exchange, Documents, Bulk 
data, Storage and Operations

• Open Source 
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How FHIR  works
Scenario:

● Three systems  that have coded and stored data differently from each other want to share information. 

Mapping each system 

to FHIR creates one 

common language 

between all three.
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Today the total number of interfaces needed = n * (n - 1), where 'n' is the number of systems…so 3*(3-1)= 6 



How FHIR  works

Now that we have an “interpreter” in place:

● Each system can READ, CREATE, UPDATE, DELETE and QUERY the other system by working with FHIR RESOURCES . 

Nextgen

Athena

Cerner

RESOURCES
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What is a FHIR  Resource?

The  most basic format of information that’s exchanged

The concept was  not intuitive to me initially…but should have been !
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An Analogy What is a resource ?

Mon

ey

Land

Bricks

Paint

woo
d

= Build a 

house

An analogy: you need resources to build a house?

It takes these  

resources
to build a 

house
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FHIR  uses Resources (templates) in the same way  

Patient Resource 

Encounter Resource 

Condition Resource

Observation Resource

Medication Resource 

Allergy Intolerance 

Resource

A bundle of resources 
creates a medical document

Resources cannot 
be used out of 

the box like Lego 
pieces..

They need to be 
ta ilored to meet 

your need. 
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Some folks equate 

Resources to rigid 

Lego Pieces



Building a clinical document with FHIR Resources 

Mr. Davis is 99-year-old-man who presents 

with vague chest discomfort, cough, low 

grade fever, and purulent sputum for 24 

hours. On examination , he appeared in no 

respiratory distress with  BP 107/60 and 

pulse rate 100. Temp was 101° F, O2 Sat 

92%, asymmetric breath sounds with 

egophony and vocal fremitus in the RLL. 

Clinical impression was RLL community 

acquired pneumonia. Patient was prescribed 

Amoxicillin-clavulanate 875/125 twice a day 

and azithromycin 500 mg on day one, then 

250 mg daily as directed.

24 hours later he returned with an itchy skin 

rash with welts. On examination, a 

generalized urticarial rash was noted. 

Diagnosis of penicillin allergy was 

suspected.

Patient Resource

Encounter Resource

Condition Resource

Observation Resource 

Medication Resource 

Allergy Intolerance 

Adapted from Hl7  &  FHIR  contributors

Resources that 

construct this 
note



FHIR Specification: What does 
a resource look like?

FHIR Specification website landing page
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https://hl7.org/fhir/R4/index.html


Example: Drill down Patient Resource
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https://hl7.org/fhir/R4/patient.html


Who’s Adopting FHIR and WHY? 

Everybody who’s anybody ……and it’s not going away !

Drivers and Barriers of Adoption

-Global perspective 

-US perspective 

HL7, FHIR and  the FHIR  are the registere d trad emarks o f Hea lth  Le vel Seven  Inter nationa l
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HL7   Firely Global Survey 2024

Adopted from HL7 Firely Global survey 2024
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HL7 Firely Global Survey 2024
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HL7 Firely Global Survey 2024
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What about US Adoption 

United States is leading the world laying the foundation!
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Influential players 
in the Argonaut 
Group driving 
adoption since 
2014
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HL7 FHIR: US ADOPTION 
2013
JASON (advisory group)
Report on: "A Robust Health Data 
Infrastructure’’
An independent group of elite 
scientists who advise the 
government on science and 
technology issues.

Highly critical on the state of affairs 
and made suggestions to 
modernize exchange.

2014 JASON Task force established 

to review report and agreed with 

suggestions about modernization

2014 The Argonaut Group 

was launched in response to 
this criticism.
They began promoting and 
adopting foundational pieces 
required to leverage  FHIR-
based solutions

2019

The Trusted Exchange Framework and Common Agreement TM

2023
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National coalitions of 
groups working to 
accelerate FHIR 
adoption in different 
healthcare domains

FHIR 
“Accelerators”
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FHIR State of the Art
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FHIR Specification: Status

● R4 version is the first normative version 

● Normative means it wont change enough to break what you have built

● However many resources in R4 are  still immature 

● Resource maturity levels (FMM levels 0-5) (5 = normative)

● Understand this to avoid breaking changes to your solutions

● R5 is the current release (includes R4 Normative content)
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Selected Use Cases!

● FHIR-based SMART APPs

● FHIR Subscriptions

● Clinical Decision support and CDS Hooks
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SMART APPs
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FHIR   is on FIRE :   SMART APPs                          

SMART      APP Gallery based on 
FHIR 

* HL7, FHIR and the FHIR  logo are the registered trademarks of Health Level Seven International
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https://apps.smarthealthit.org/apps/featured


FHIR Subscriptions
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FHIR Subscription Service: What is it?
Let’s discuss a few scenarios to answer 

that question.
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Subscriptions:  Is that Blood Gas or Electrolyte Panel ready?

● Results in excessive “polling” ( i.e.. checking EHR, calling nurses station, or 

radiology for results etc.)

● Systems often don’t update a record until someone opens a chart

● Consumes resources and adds to burden of care

● Being aware of unanticipated changes in patient status could help prioritize 

your responses on rounds or in the clinic

● Get notified based upon your preferences ( either a specific event or all 

events)
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Clinical Decision Support
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● Functioning under the hood (waiting for events or hooks) 

● What hooks trigger the service are predetermined by you or 
your organization 

● Hooks can be generic or very sophisticated

● When, how and what notification you get is determined by you
● Ideally, nothing would trigger (unless you deviate from your 

own guideline)

Clinical Decision Support:
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Types and Timing of Events (Hooks)

Types of Hooks Action

Order-Select Triggers when you select an order

Order-Sign Triggers when you are ready to sign

Patient-View Triggers when you open the chart
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Clinical Decision Support (CDS HOOKS) Process 

Order-Select hook 
is active. Toprol XL 
selected
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What can we do? Getting involved 

LET ME COUNT THE WAYS!
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Clinician Leaders and Executives

The window is open to allow you time to get up to speed. I can't emphasize that enough!

Create a FHIR task force inside your IT governance structure ( all stakeholders at the 

table) 

• Identifying clinical champions

• Start to build FHIR competence in house (education)

• Identify business use cases

• Prepare for FHIR implementation (mapping etc.)
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How can clinicians get involved ?

*Clinicians are going to be needed to:

• Participate on teams that include clinical, IT, admin, quality and business 

stakeholders

• Become a clinical champion supporting FHIR deployments

• Provide clinical advice on decision support tools

• Collaborating on what problems need to be addressed

• Consultation on the logic/algorithms to be deployed

• Deciding when and what and how decision support will compliment your workflows
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Clinician Informaticists and FHIR Enthusiasts 

• An emerging discipline available to clinicians ?

• Heavy on the clinical side ( not so much technical)

• Requires education in the FHIR Standard (theoretical and practical 

application)

• Knowledge of basic:

• JavaScript Object Notation (JSON) and 

• Extensible Markup Language (XML)
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Questions ?

Contact info: fsantiago@safiinformatics.com
45
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