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Under the Hood of your EHR

IS IT ON FHIR®? ﬁ 0

Presented by: Fredric Santiago MD MBA CPE

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



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.
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About Dr Santiago

s I ECM 0 L: History and training:
CLINICAL e — s — . N |

| FORMATICS - Founder & President SAFI Clinical Informatics Group
GROUP, LLC - Dual Boarded Internal Medicine and Clinical

Informatics (ABPM)

- Internal Medicine 30 years and Cl 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 Al: Application in

HL7; FHIR" Hgalthcare M IT completion certificates)

Proficient - Principle Investigator Moderna, Pfizer, GSK

American Board
of Internal Medicine’
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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

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

e FHIR fundamentals: What is it and how does it work?
e Who is adopting FHIR and why?

e Selected Use Cases: What's in it for us clinicians?

e Is FHIR Ready for Primetime?

e How to get involved

trademarks of Health Level Seven International

HL7, FHIR and the FHIR logo are the registered
G, AR .
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The Acronym: FHR®

F =FAST

Fast for developers to build

Human, Veterinary &
Medical Research

A game changer! Setting the stage for “intelligent
augmentation” (IA) or even AT to our workflows. Share
information without changing the systems (costs)

Templates that developers use to build specific
components describing a patients experience....more
later!



HL7

International

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

A HL7 FHIR

Next generation
interoperability
Standard

> DataTypes W3C
compliant

> XML, JSON, RDF
> REST API

> HTTPS, OAuth, etc.
for security functions

SAFI

Where did this stuff come from?

The History of HL7
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Product timeline

A new vision

mobile phones tablets watches cloud solutions !
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FHIR Manifesto

« The Goals of FHIR

« B Implementer Focus
H 80/20 Rule (common stuff)
B Use today’'s web
technologies
B Support human readability
B Messaging, REST
Exchange, Documents, Bulk
data, Storage and Operations

- B Open Source

CLIMICAL
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How FHIR® works

Scenario:

e Threesystems that have coded and stored data differently from each other want to share information.
Today the total number of interfaces needed = n * (n - 1), where 'n' is the number of systems...so 3*(3-1)= 6

[ HOSPITAL| Mapping each system
to FHIR creates one
common language
between all three.

& Cerner &
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How FHIR® works

Now that we have an “interpreter” in place:

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

“ > go8BZ
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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 !

12



An analogy: you need resources to build a house?

It takes these
resources

to build a
house

G s E



FHIR® uses Resources (templates) in the same way

Some folks equate
Resources to rigid
Lego Pieces

Resources cannot
beused out of
the box like Lego
pieces..
They need to be
tailored to meet
your need.

N\

Patient Resource
Encounter Resource

Condition Resource -
Observation Resource -

Medication Resource

Allergy Intolerance
Resource

A bundle of resources

creates a medical document
14



Building a clinical document with FHIR Resources

® Resources that
Mr. Davis is 99-year-old-man ( A construct this

vague chest discomfort, cough, low / note
grade fever, and purulent sputum for 24
hours 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

RLL community

acquired pneumonia.
Amoxicillin-clavulanate 875/125 twice a day
and azithromycin 500 mg on day one, then
250 mg daily as directed.

Patient Resource

Condition Resource

Observation Resource

Medication Resource

Allergy Intolerance

itchy skin
rash with welts
generalized urticarial rash was noted
penicillin allergy was
SAFI suspected.
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FHIR Specification: What does
a resource look like?

Lewvel 1 Basic framework on which the specification is built

[+]
Foundation
(=] ] (=]

Base Documentation, XML, JSON, Data Types, Extensions

Level 2 Supporting implementation and binding to external specifications

@ ;r::ll:;::ntar :a;:i::::\! @ Confarmance @ Terminalogy ég Exchange
Downloads, Security, StructureDefinition, CodeSystem, REST API + Search
Version Mgmit, Consent, CapabilityStatement, ValueSet, Documents
Use Cases, Provenance, ImplementationGuide, ConceptMap, Messaging
Testing AuditEvent Profiling Terminology Svc Services

Databases

Level 3 Linking to real world concepts in the healthcare system

Administration
A

Patient, Practitioner, CareTeam, Device, Organization, Location, Healthcare Service

Level 4 Record-keeping and Data Exchange for the healthcare process

@ Clinical

C
.h Diagnostics

% Medications

ﬁ Workflow

s Financial

Allergy, Problem,
Procedure,
CarePlanfGoal,
ServiceRequest,
Family History,
RiskAssessment,
etc.

Observation,
Report, Specimen,
ImagingStudy,
Genomics,
Specimen,
ImagingStudy, ete.

Medication,
Request, Dispense,
Administration,
Statement,
Immunization, etc.

Task, Appointment,

Introduction +

Schedule, Referral,
PlanDefinition, ate

Claim, Account,
Invoice, Chargeltem;,
Coverage + Eligibility
Request & Response,
ExplanationOfBenefit,
ete.

Level 5 Providing the ability to reason about the healthcare process

a Clinical Reasoning

Library, PlanDefinition & GuidanceResponse, Measure/MeasureReport, etc.
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https://hl7.org/fhir/R4/index.html

Example: Drill down Patient Resource

Mama Flags Card. Typs Description & Conatralats ?
= Patient E DomainRessurce Infoemnation sbout an individusl or snimal receiving health care servioes
| Elarrerts defingd in Anceibani: i, mebs, imgictAuio, langusgr, B, tortained, 1, A fie
= [ D) deraifier I 0..*  [dentifer An identifier for this patient
S HWE 0.1 boolesn Weheier this pathent's recoed & in Sotive wie
- () name E 0..*  Humandiame A narrs ansociated with U patisnt
=D eelecom 3 6. * ComaczPoing A cortact detail for ha indrvidual
- 1 gersder 1 0.1 code maly | formade | othar | unkngwn
AdministrativeGender [Repaned)
i) barthDabte I 0.1 date The date of birth for the individual
- deceased(x] ME 0. ¥ the [ o not
o decessedBoolean boolesn
o decessedDateTime dateTimae
= [ sddress I 0%  Address An sddress for the imdiddual
= () maralSeaheg 0.1 CodeabdsConcspt Marital (civil) stabus of & pathent
MaritatSatn (Extensibin)
- i multipleBarth[x] 0.1 Whether patient is part of & muRiphe birth
i) reatipleBinhBoslean boolesn
) rauRipleBintlnteger LT
D shots 0" Arashivent Imags &f tha BaEHAL
-3 contact 1 0..*  BackboneElemant A ortact party (0.5, guardian, partner, friend) for the pationt
+ Rk SHALL af fesst coviain § CoNtacl's detalls oF & refevencs [0 B0 organization
- relationiti 9.7 CodeabieConiept The kind of melaticrship
Pathert Contact Relstionship (Extensible)
5 name 0.1  Humandiame A nams sisociated wilh e COREBCE parion
- tebacam. 0..* CoetactPoint & cortact cetall for tha pearicn
=0 sddrons 0,.1 Addmeas Address for the contact pareon
(i) gender 0.1  code gy | farmale | otfser | unknown
Administrativelender [Reguired)
b= ¢F orpantzation 1 0.1  Reference{Organization) Ovgs that is with the contact
L (1 parind 0..1 Period Thee pesriinadl duirkng wivach this contact person or organization s valid to be contacted relating to this patient
L - comeunication 0..*  BackboneElement & language which may be used to commasnicate with the patient sbout b or her Realth
b= langiags 1..1  CodeabdeConcept The lidguisge wheth b be e 1o CoMMuhikiale wilh he pathent Bl MRS oF et Realth
Common Languages [ Preferred but Bmied bo ANLanguages)
L s preferred 0.1 boslesn Language gref indi
- generalPrectiticner 0..*  Rafer {Crg 1 Patient's i d prifhary care provider
| Pract®ionar |
PracHtionerfoks)
= [ managingCrganization I 0,.1  Reference{Orgenization) Owganization that is the cutiodian of the patiert record
b3 Bk ME O.* BackboneElement Link to another patient resswmoe thet concerns the same actual person
o other I 1..1  Reference{Patient | Thee oithev patient or relsted person resource that the link refers o
RslatedParica)
) by I 1.1 code repiaced-by | replaces | refer | seealss
LinkType (Reguired) 17
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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

SAFI
i
Fri=ra:
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HL7®Firely® Global Survey 2024

PARTICIPATING COUNTRIES

38 responses were received from 29 unique countries. Multiple responses were
received from five countries.

The response was approximately 20% higher than in 2023, when 32 responses were
received from 24 countries.

-~
Argentina Finland Lithuania Switzerland (3)
Australia France Luxembourg Taiwan
Belgium GCermany (3) Netherlands Thailand (2)
Brazil lceland New Zealand United Kingdom
Canada India Norway United States
Croatia Israel Philippines (2)
Cyprus Italy (4) Slovenia
Estonia Japan Sweden
SAFI 19
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HL7 Firely Global Survey 2024

" PRIMARY DRIVERS OF FHIR ADOPTION

=

(improved
care)

L L] T k] < L
g (e - g

Q- What change do you expect In the rate of adeption of FHIR In the coming years
in your country?

Bt of the respondents (32 of 38) expect the rate of adoption of FHIR 1o increase in the
coming years. This is the same percentage a5 was reported 2023 (B4% - 7 of 32) None
of the respondents shid thiny Sapect & SUrong Secrsase.

1= Thallang® 3=Croatla &=Canada 5 = Argentina Q. What are the main drivers for FHIR adoption in your country?

G Estoni A p Rk -

\ mx;‘?‘ Ffﬁ: an:.:: {multiple choice; multiple answers accepted)

Slimepnia Ganmany® Brazd

Thaailand* IirwI! . E‘wm Respondents most often mentioned Innovation (23) and Regulation and grants
omoiay Germrany* (23) when given multiple-choice options about the main drivers for FHIR adoption.
Philippines 2] In?; Improved care as a cited driver of FHIR adoption decreased in 2024 (1 of 38) compared
G na
Suritzertarsd (3] Japan to 2023 (16 of 32).
Urinid Kingdam Litkrianis
United States Lusgsmiboaung

Metherlands

hh‘rw Ziraland 2 0
Tarwan



g san

HL7 Firely Global Survey 2024

FHIR adoption challenges

Nearly everyone (29 respondents) said lack of
FHIR knowledge is the biggest challenge

for FHIR adoption. Sixteen respondents also
noted unclear regulations, 13 said high investment
cost, and 12 mentioned unclear benefits.

“Almost all considered lack of FHIR
knowledge to be the biggest barrier to
FHIR adoption.”

Respondents also mentioned: competing short-
term priorities, multiplicity of health systems,
variability in clinical practices and vendor
solutions, basic technological infrastructure
(hardware and software), resistance to change,
existing working interfaces, legacy, inconsistent
use of FHIR by different organizations, and lack of
experienced implementers.



What about US Adoption

United States is leading the world laying the foundation!

gggggggg
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Influential players
in the Argonaut
Group driving
adoption since
2014

. SAFI

MAYO
CLINIC
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{il! Mass General Brigham

-
r)f~ Intermountain
Health

g Boston
< Children’s

M

SMART

=
PARTNERS.

HEALTHCARE

(el

Beth Israel Deaconess
Medical Center

C ath FHIR™

Epic OFHIR

MEDITECH

eClinicalWorks

#athenahealth

= Allscripts’

C: Cerner

CHANGE

HEALTHCARE

Microsoft

a——
Humana

>
accenture

ORACLE

Optum

Google

T~
surescripts 23




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.

HL7 FHIR: US ADOPTION

2023

The Trusted Exchange Framework and Common Agreement

. SAFI

g

201 4 The Argonaut Group & N C

was launched in response to

thiscrfciom. s S

They began promoting and

adoptmg foundational pieces 20714 JAsON Task force established
required to leverage FHIR-

based solutions toreview report and agreed with

suggestions about modernization

", FEDERAL REGISTER 'y

215t Century Cures Act: Interoperability, information Blocking,
and the ONC Health IT Certification Program

R — = 2019

a. Encrypt Authentication Credentials
b, Multh-Factor Authentication

9, Security Tags and Consent Management Critena
a. implementation With the Consolidated CDA Release 2.1
b. implementation With the Fast Healthcare intesoperability Resources (FHIRS) Standard

10. Audaabie Events and Tamper-Resistance, Audit Reports, and Auditing Actions on
Health Information

24



74/ )

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

DA vmcu@
o+

Work to increase general adoption of
FHIR

Value Based Care concerns

Ensuring FHIR will scale up nationally
by proactively addressing roadblocks

Leveraging FHIR to improve care in
cancer, cardiovascular and genomics

Focus on Public Health using FHIR

Addressing Social determinants of
Health (SDOH)

Reducing friction in consumer access
to their information by influencing
government action

Focused on research community

Decision support, Bulk data ,SMART apps,
scheduling, authorization protocol,
questionnaires, other

Streamline prior auth process
Pull relevant med record data from EHR
quality monitoring,
Identifying membership and gaps in care

patient matching of digital Identities
consent management, registration
authorization and authentication at scale,
other

mCode cancer data set used to fashion
decision support for staging and treatment
Breast Cancer

Improving bulk data flows using FHIR in
public health emergencies

Increased efficiency in public health
investigations

Identify gaps in care

Digital insurance cards, Realtime pharmacy
benefit checks,
blue button access to claims data, other

adverse event reporting, Real world data
access for investigators, digitalization of
protocols, and schedule of activities

25



FHIR State of the Art




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)

SAFI
st 27
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Selected Use Cases!

e FHIR-based SMART APPs
e FHIR Subscriptions
e (linical Decision support and CDS Hooks

lllllll
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SMART APPs




FHIR®is on FIRE : SMART APPs

SMART® App Gallery based on
FHIR

-

L

L

-

Featured Apps
All Apps

APPLICATION TYPE
CATEGORIES

Care Coondration
Clinical Riessarch
Drata Visualzation
[Hepase Managernent
e ]
Pgaicption

Pationt Engagemant
Population Health
Risk Caloylaticn
FHIR Tosois
CovaD-19

Telahaalth

OS SUPPORT
FHIR SUPFPORT
SPECIALTY
PRICING
DESIGNED FOR
EHR SUPPFORT

ASCVD Risk Calculator -
Cemer Conporation

. ' , Thee ASCVD Risk Cadculabor ks n ool that estimates o 10-year andtor Kebime candcvascular

nisk Scone and how b potentially Feducs risk

(= [= g7 Designed for; Patipnts & Clniciany
Bilirubin Chart n
Intermountain Healthcars
Demonsiration app dessgned bo halp clinicians treat reswbom hyperblnubinemia
Apgropately

Of: Weth  Speciafties: Pedatrcy  Designed for; Chracans

Calculate a chid's blood pressure percentiies, nommalized by age, e, and height.

EF Centiles v1 (Open Souree) n
' @ Boston Children"s Hospital

EP Centiles v2 -

I Ilerapion
I Ugsdated voraion ol the opssa sources BIF Centiles Spi. —

* HL7, FHIR and the FHIR logo are the registered trademarks of Health Level Seven International

31



https://apps.smarthealthit.org/apps/featured
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FHIR Subscriptions




FHIR Subscription Service: What is it?

mmm—= | et's discuss a few scenarios to answer
that question.

CLRRIC AR



Subscriptions: Is that Blood Gas or Electrolyte Panel ready?

e Results in excessive “polling” (i.e.. checking EHR, calling nurses station, or
radiology for results etc.)

e Systems often don't update a record until someone opens a chart
e Consumes resources and adds to burden of care

e Being aware of unanticipated changes in patient status could help prioritize
your responses on rounds or in the clinic

e Get notified based upon your preferences ( either a specific event or all
events)

CUIRIT &

yr— 34



Clinical Decision Support

LLLLLLLL
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Clinical Decision Support: CDS HOOKS'

e Functioning under the hood (waiting for events or hooks)
e What hooks trigger the service are predetermined by you or

your organization
e Hooks can be generic or very sophisticated
e When, how and what notification you get is determined by you
e |deally, nothing would trigger (unless you deviate from your

own guideline)

@ SAH




Types and Timing of Events (Hooks)

L _

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

SAFI

A
bt =
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Clinical Decision Support (CDS HOOKS) Process

A

Order-Select hook

is active. Toprol XL
selected e

o A CDS CDS Service executes
e its own rules, leveraging
Client triggers a CDS hook : FHIR d d
and invokes a remote service S e Nl ces iasi *

Infermation card

0
[patient pays $30)
FHIR Server
... . suggestion card
Ieformaticnal  Warning l:.lﬂ.td Try Propranclol instead Retums CDS cards .
(rendered and displayed by Client)

smart app link card

Managing hypertension?

38



What can we do? Getting involved




LTI RSSOV
‘

K

g

- ? .......'.
" .
- . " -.‘. 3 :

-
.
Ed

AW Es RS
- - -
.\ - -
. PR
. - "
i T .b‘ <
I»

-

-
.-

B

.
. = My

.-
-

.'O,. "—ars

g,

|
!




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.)

. SAFI
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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

& SAH
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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)

43



Do Your Part

Play a Role




= SAFI
&

Questions ?

: fsantiago@safiinformatics.com

45
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