%) YouTube

4 P »l ¢ [008770.48" introductionto FHIRand Setting Up >

FHIR Fundamentals - How To Create A FHIR Resource

@ S'dt’ E ) 516K G 2 share

73K views 4 years ago #vscode #json #tutorial
Do you want to become a FHIR i expert? Come join me in my upcoming webinar on 5th
September 2024. Register now! htty K lock T 3
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The Definitive FHIR Playlist

Sidharth Ramesh - 1

FHIR REST
Operations
—

FHIR Fundamentals - How To
Create A FHIR Resource
Sidharth R

FHIR Fundamentals - How To
Interact With FHIR REST APIs

L

“Save lives,
One line of code
at a time”.

Sidharth Ramesh @

Founder at Medblocks | Building a standards-based API-first EHR |
Host of Digital Health Hackers' Podcast

Bengaluru, Karnataka, India - Contact info
Medblocks Website (7

5,250 followers - 500+ connections

Medblocks



Who am [?

- Founder and CEO of ® Medblocks
- 7+ years of building and delivering
products and solutions built on Health IT

standards.




We 6V e

Case Study - Implementing ABDM for
the Government of Andhra Pradesh

@ ‘Sidharth Ramesh
Founder and CEQ

IMPLEMENTING

The Ministry of Health and Welfare, Andhra Pradesh approached us to help with
implementing all the 3 milestones for Ayushman Bharat Digital Mission. Most of the
ABDM APIs were built on top of FHIR, and they found out about Medblocks through

our content.

sy -

mandfy ef dgovernments

Chronicle
AP generates highest number of 4.13 cr ABHA accounts
in country

“| would like to express gratitude
for the outstanding contributions
made by the Medblocks team.
Your work on building and setting
up microservices for SNOMED CT,
mapping from our local terms, and
coming up with appropriate value
sets for drop-down lists were
extremely helpful in integrating
with ABDM."

DM, KatameniBhaska
AP Government

Based on openEHR: Building a pathbreaking
clinical data platform in Catalonia

PRESS & PUBLIC RELATIONS 7 SEP, 23 15:23 PM

.

Fl |

e

.-_’:' e % MEDICAL

%% ¥ INFORMATICS
. INITIATIVE
l"'- " GERMANY

iGHmed

Medical Informatics

se-@ 0. Karolinska
%"%9 7 Institutet

KAROLINSKA

UNIVERSITY HOSPITAL

Andhra Pradesh
Government

m Generalitat
Wl de Catalunya
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AThe
developing FHIR applications

on our internal infrastructure by

the Medblocks team was
unmatched! ¢

speed and

melltipe eedterprises

agi |l it

GE HealthCare

F % Birger Haarbrandt
@BHaarbrandt
| think Medblocks has hit the nail on
the head by taking care of lots of
boilerplate code and providing the
freedom to design things as they are
supposed to be. This is why my
colleagues at MHH use it to build a
new application for pulmonology
which already has >30 forms.

12:06 PM - Sep 3, 2022

“l just built a simple openEHR
forms web app with Medblocks Ul
on top of EHRbase in no time!”

s Jake Smolka
3 Better

GE HealthCare

EYBuiIding a better
working world

vitagroup»

HEALTH INTELLIGENCE

Darenafolutions

FEQPLE COMPATIBLE™

+_|_+
Kanlime

Navita Pareek (She/Her) - 1st 6d *»

Realistic Al Photoshoots | Ex-Microsoft | Ex-Thoughtwork

This is awesome Sidharth Ramesh | still remember how you
helped my team to onboard with FHIR while building a
medTech product. Such master classes are very useful for
HealthTech businesses and professionals. Good Luck!!

Like - @ 1| Reply
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Implicity Releases SMART on Aimplicity Atlantic Y™ implicity
FHIR App -

“The process of interaction and
e ooy 3"“”‘53Cé development of our COVID-19 PORTABLE
Implicity — ° ° o monitoring and analytics product HEALTH Mol
02 Mar, 2023, 08:00 ET - ealthcare
was very smooth, progressive, and + 2 CLINIC !
™

meaningful. Timelines were

New app improves cardiac remote monitoring workflows by providing clinicians access to Implicity alerts and reports . "
RRIR J YR dJ i R adhered to, communication was
directly within Epic’s electronic medical records systems.

clear and the product was

CAMBRIDGE, Mass, March 2, 2023 / prepared such that we were ready

data management solutions, releas for the next wave.”

efficiencies for providers.

AiWe were able to build or. Sunil Gokavi 1t e

our RPM app with Epic, thanks to the 9 VW, Covid Centre

work by the Medblocks team. We now

await enroll ing i n 1t “wewereimpressed withthe Orchardo

detail, quality and expertise in the
work delivered and in the
communication with us by

Victor Roubinowitz Medblocks. In short, and this says

Senior Developer it all, we are happy customers.”
Implicity

(] Moshe Gabe
‘w‘ NBGK Software
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Learning outcomes

5 What is FHIR?

6 How do | practically work with FHIR?

5 What is openEHR?

6 How do | practically work with openEHR?

5 How is the rest of the world connecting healthcare data?

6 PHRs and the future of healthcare interoperability
e

- =

i




AHHLZFHIR

The 5-5-5 Rule of FHIR

é - 5 s to find the specification
- 5 min to understand it
- 5 h to have working code



FHIR is R.I.P.E: How to understand FHIR

QGSOUFCGS

mplementation Guides
Profiles

Exchange Paradigms



R.I.P.E - Resources: What are resources?

- Resources act as the smallest unit of exchangeable information.
- All healthcare data can be represented in categories like Patient, Encounter,
Observation, Insurance Claims, etc.

Categorized | Alphabetical = R2 Layout Security Category | By Standards Status | By Work Group
Level 5
« Binary [N] « DomainResource [N] + OperationOutcome [N] + QuestionnaireResponse
« Bundle [N] « Immunization + Organization + RelatedPerson
« CanonicalResource [N] « Location « Parameters [N] « Resource [N]
« CapabilityStatement [N] « MetadataResource [N] « Patient [N] + SearchParameter
« CodeSystem [N] « Observation [N] « Practitioner « StructureDefinition [N]
« Condition « OperationDefinition [N] « Questionnaire + ValueSet [N]
Level 4

HealthcareService

ActivityDefinition MedicationRequest PractitionerRole

« AuditEvent « ImagingStudy « MedicationStatement « Procedure

= Composition « ImplementationGuide « MessageHeader  Provenance

« Coverage « Library « NamingSystem  RequestOrchestration
« CoverageEligibilityRequest  List « PaymentNotice « ServiceRequest

« CoverageEligibilityResponse « Measure « PaymentReconciliation  StructureMap

« DocumentReference « MeasureReport « Person « TestScript

« Encounter « Medication « PlanDefinition

Level 3

- llergyintiersnce Resources by Maturity Level &

+ Appointment VisionPrescription

+ AppointmentResponse + DiagnosticReport + Slot
+ Basic * Group * Subscription



R.I.P.E - Resources: How to interpret a resource?

Resource Patient - Content

Patient
Administration £
Work Group

Maturity
Level: N

Normative
(from
v4.0.0)

Security
Category:
Patient

Compartments:
Patient, Practitioner,
RelatedPerson

Demographics and other administrative information about an individual or animal
that is the subject of potential, past, current, or future health-related care,
services, or processes.

Scope and Usage

This Resource covers data about patients and animals involved in a wide range of
health-related activities, including:

Public health

Psychiatric care
Social services

Pregnancy care

Dietary services

Curative activities

Nursing and assisted living

Population health

Tracking of personal health and exercise data

Tracking financial services (e.g. insurance subscriber/policy holder)

The data in the Resource covers the "who" information about the patient: its
attributes are focused on the demographic information necessary to support the
administrative, financial and logistic procedures. A Patient record is generally

1. Read the scope and usage



R.I.P.E - Resources: How to interpret a resource?

1. Read the scope and usage
2. Scan the structured view

Structure UML XML JSON Turtle R4 Diff All
Structure
Name Flags Card. Type Description & Constraints
4 Patient Iil DomainResource Information about an individual or animal receiv
Elements defined in Ancestors: id, meta, implici
-[}) identifier b2 0..* Identifier An identifier for this patient
1] active ?1Z 0..1 boolean Whether this patient's record is in active use
-(J) name z *  HumanName A name associated with the patient
- () telecom z 0..* ContactPoint A contact detail for the individual
1| gender z 0..1 code male | female | other | unknown
Binding: AdministrativeGender (Required)
-] birthDate z 0..1 date The date of birth for the individual
_—_}-IJ deceased[x] I 0.1 Indicates if the individual is deceased or not
i deceasedBoolean boolean
.11 deceasedDateTime dateTime
- [_}) address z 0..* Address An address for the individual



R.I.P.E - Resources: How to interpret a resource?

Name
| Patient

- [_g) identifier

-] active

Flags Card.

Type
DomainResource

K

Identifier

boolean

1. Read the scope and usage
2. Scan the structured view
3. Understand the FHIR type



R.I.P.E - Resources: How to interpret a resource?

1. Read the scope and usage
2. Scan the structured view
3. Understand the FHIR type

Primitive Types General-Purpose Datatypes
[ dateTime ] [ base64Binary ]

instant

decimal

ANT T A

PrimitiveType

[Timingl—b[ Backbonelype Quantity LSampIedData ][ Signature ]
[ Eiediy ] [ pSIIvENl ] Mn(e H Duration [Cuunl][ MoneyQuantity ][ SimpleQuantity ]
Metadata Types Special Purpose Datatypes
[ ContactDetail ] [ Contributor ][ DataRequirement ] CodeableReference | .
7 A v
Daialype 3 TriggerDefinition

TP

[ Availability ][ Expression /] [ UsageConN

[ Monetary(lomponent ] [ VirtualServiceDetail ]

N

[ ParameterDefinisierf ExtendedContactDetail ]

[ Narrative ][ Extension ][ ElementDefinition ]




R.I.P.E - Resources: How to interpret a resource?

1. Read the scope and usage
2. Scan the structured view
3. Understand the FHIR type (recursive)

Structure UML XML JSON Turtle R4 Diff All

Structure
Name Flags Card. Type Description & Constraints
Identifier X [N] Element An identifier intended for computation
+ Warning: Identifier with no value has limited utility. If \
the value element SHOULD be present with an extension
Elements defined in Ancestors: id, extension
| use 1% 0..1 code usual | official | temp | secondary | old (If known)
Binding: IdentifierUse (Required)
- type z 0..1 CodeableConcept Description of identifier
Binding: Identifier Type Codes (Extensible)
| system Z 0..1 wuri The namespace for the identifier value
| value Z@ 0..1 string The value that is unique
- () period z 0..1 Period Time period when id is/was valid for use
- [4 assigner X 0..1 Reference(Organization) Organization that issued id (may be just text)



R.I.P.E - Resources: How to interpret a resource?

Name

- Patient

- [_g) identifier

-] active

Flags Card.

N E

Type
DomainResource

Identifier

boolean

Read the scope and usage

Scan the structured view

Understand the FHIR type (recursive)
Understand the cardinality



R.I.P.E - Resources: How to interpret a resource?

General Person Example

{

. Read the scope and usage

"status" : "generated",
"div" : "<div xmlns=\"http://www.w3.0rg/1999/xhtml\"><p style=\"border: 1px #66laff solid; background-color: #e6e(

1
s 1 2. Scan the structured view
E 3. Understand the FHIR type (recursive)
4
)

";dentlﬁer" 1
i3]
}

"system" : "urn:oid:1.2.36.146.595.217.0.1",
"value" : "12345",
"period" : {

| . Understand the cardinality
. Look at example resources

"start" : "2001-05-06"
}
“assigner” : {

"display" : "Acme Healthcare"

Content Examples

Resource Patient - Examples

‘ Patient Administration [ Work Group ‘ Maturity Level: N/A ‘ Standards Status: Informative ‘ Secyegon

Detailed Descriptions Mappings Operations Search Params Profile

Example Name id Format

General Person Example example XML JSON Turtle
Patient 1 for linking patl XML JSON Turtle
Patient 2 for linking pat2 XML JSON Turtle
Deceased patient (using time) pat3 XML JSON Turtle
Deceased patient (using boolean) pat4 XML JSON Turtle

Stock people (defined by HL7 publishing) b248b1b2-1686-4b94-9936-37d7a5f94b51 XML JSON Turtle



R.I.P.E - Implementation Guides

AHL7 FHIR International FHIR specification
l needs to be constrained further
for local use.
r Implementation Guides
f—
—

AHL7FHIR E AHL7 FHIR

#AHL7 FHIR



R.I.P.E - Implementation Guides

- AHL7EHIR International FHIR s.pecification
l needs to be constrained further
for local use.
[ &5
Implementation Guides

Cm | o ®

AHL7 FHIR OHL7 FHIR

v
L=
HHL7 FHIR

(’n



R.I.P.E - Implementation Guides

International FHIR specification

S AHL7FHIR |
l needs to be constrained further
for local use.
C;_:’O |IGs allow for constraining and
Implementation Guides ~ €Xtending FHIR using:

S | @

.

AHL7 FHIR —_ OHL7 FHIR

#AHL7 FHIR

o
4
)

™



R.I.P.E - Implementation Guides

Ty International FHIR specification

WHL7 FHIR )
l needs to be constrained further
for local use.
C;_:’O |IGs allow for constraining and
Implementation Guides ~ €Xtending FHIR using:

-/ \& . Profiles

.

AHL7 FHIR —_ OHL7 FHIR

#AHL7 FHIR

o
4
)

™



R.I.P.E - Implementation Guides

International FHIR specification

S AHL7FHIR _
l needs to be constrained further
for local use.
%O |IGs allow for constraining and
Implementation Guides ~ €Xtending FHIR using:

1. Profiles
” -/ \ —m 2. Exchange Paradigms

v
AHLTFHR o AHL7FHIR

#AHL7 FHIR

T4

—
4
)



R.I.P.E - Profiles

Differential Table

This structure is derived from Patient (7

Key Elements Table

Name Flags Card. Type
- Patient 0..* Patient
-8 Slices for extension
@ race 0..1 (Complex)
@ ethnicity 0..1 (Complex)
@ tribalAffiliation 0..*  (Complex)
@ birthsex 0..1 code
@ sex 0..1 code
@ genderldentity 0..* CodeableConcept
identifier B 1=
system B 171
value TS §
name 1%
use 0..1
family 0..1
given 0.

Snapshot Table

Statistics/References

Description & Constraints
Information about an individual or animal rec

Content/Rules for all slices

ADDITIONAL USCDI: US Core Race Extension. (I
URL: http://hl7.org/fhir/us/core/StructureDe
ADDITIONAL USCDI: US Core ethnicity Extensio
URL: http://hl7.org/fhir/us/core/StructureDe
ADDITIONAL USCDI: Tribal Affiliation Extension
URL: http://hl7.org/fhir/us/core/StructureDe
Birth Sex Extension

URL: http://hl7.org/fhir/us/core/StructureDe
Binding: Birth Sex [ (required): Code for se

ADDITIONAL USCDI: Sex Extension
URL: http://hl7.org/fhir/us/core/StructureDe
Binding: Sex (7 (extensible): Concepts used

ADDITIONAL USCDI: The individual's gender ide
URL: http://hl7.org/fhir/us/core/StructureDe
Binding: Gender Identity (£ (extensible)

An identifier for this patient

The namespace for the identifier value
The value that is unique within the system.

A name associated with the patient
us-core-6: At least name.given and/or name
is present.

ADDITIONAL USCDI: usual | official | temp | nic

Family name (often called 'Surname')

Given names (not always 'first'). Includes mi¢

What should the constrained data look
like?



R.I.P.E - Profiles

Differential Table Key Elements Table

This structure is derived from Patient (7

Name
- Patient

-8 Slices for extension
@ race
@ ethnicity
@ tribalAffiliation

@ birthsex

@ genderldentity

identifier
system
value

name

use
family

given

Flags Card. Type

EHEH
o]

ol
o o

s I Patient

0..1 (Complex)
0..1 (Complex)
0..*  (Complex)

0..1 code

0..1 code

0> odeableConcept

e
H A "

Snapshot Table Statistics/References

Description & Constraints
Information about an individual or animal rec

Content/Rules for all slices

ADDITIONAL USCDI: US Core Race Extension. (I
URL: http://hl7.org/fhir/us/core/StructureDe
ADDITIONAL USCDI: US Core ethnicity Extensio
URL: http://hl7.org/fhir/us/core/StructureDe
ADDITIONAL USCDI: Tribal Affiliation Extension
URL: http://hl7.org/fhir/us/core/StructureDe
Birth Sex Extension

URL: http://hl7.org/fhir/us/core/StructureDe
Binding: Birth Sex [ (required): Code for se

ADDITIONAL USCDI: Sex Extension
URL: http://hl7.org/fhir/us/core/StructureDe
Binding: Sex (7 (extensible): Concepts used

ADDITIONAL USCDI: The individual's gender ide
URL: http://hl7.org/fhir/us/core/StructureDe
Binding: Gender Identity (£ (extensible)

An identifier for this patient

The namespace for the identifier value
The value that is unique within the system.

A name associated with the patient
us-core-6: At least name.given and/or name
is present.

ADDITIONAL USCDI: usual | official | temp | nic
Family name (often called 'Surname')

Given names (not always 'first'). Includes mi¢

What should the constrained data look
like?

1. Change cardinalityo. . 1.x v



R.I.P.E - Profiles

Differential Table

This structure is derived from Patient (7

Key Elements Table

Name Flags Card. Type
- Patient 0.:% Patient
-~ & Slices for extension
@ race 0..1 (Complex)
@ ethnicity 0..1 (Complex)
@ tribalAffiliation 0..*  (Complex)
@ birthsex 0..1 code
@ sex 0..1 code
@ genderldentity ..* CodeableConcept
identifier 1..*
system B 171
value TS §
name EE] 1%
use 0..1
family 0..1
given 0.

Snapshot Table

Statistics/References

Description & Constraints
Information about an individual or animal rec

Content/Rules for all slices

ADDITIONAL USCDI: US Core Race Extension. (I
URL: http://hl7.org/fhir/us/core/StructureDe
ADDITIONAL USCDI: US Core ethnicity Extensio
URL: http://hl7.org/fhir/us/core/StructureDe
ADDITIONAL USCDI: Tribal Affiliation Extension
URL: http://hl7.org/fhir/us/core/StructureDe
Birth Sex Extension

URL: http://hl7.org/fhir/us/core/StructureDe
Binding: Birth Sex [ (required): Code for se

ADDITIONAL USCDI: Sex Extension
URL: http://hl7.org/fhir/us/core/StructureDe
Binding: Sex (7 (extensible): Concepts used

ADDITIONAL USCDI: The individual's gender ide
URL: http://hl7.org/fhir/us/core/StructureDe
Binding: Gender Identity (£ (extensible)

An identifier for this patient

The namespace for the identifier value
The value that is unique within the system.

A name associated with the patient
us-core-6: At least name.given and/or name
is present.

ADDITIONAL USCDI: usual | official | temp | nic
Family name (often called 'Surname')

Given names (not always 'first'). Includes mi¢

What should the constrained data look
like?

1. Change cardinalityo. . 1.x v
2. Must support



R.I.P.E - Profiles

Differential Table Key Elements Table Snapshot Table Statistics/References

P W P— What should the constrained data look

Name Flags Card. Type Description & Constraints |ike’)
- Patient s I Patient Information about an individual or animal rec "
-~ & Slices for extension Content/Rules for all slices
@ race 0..1 (Complex) ADDITIONAL USCDI: US Core Race Extension. (I - - -
URL: http://hi7.org/Mir/us/core/Structurede .. Change cardinal ityo. . 2.V
@ ethnicity 0..1 (Complex) ADDITIONAL USCDI: US Core ethnicity Extensio

URL: http://hl7.org/fhir/us/core/StructureDe

@ tribalAffiliation 0..*  (Complex) ADDITIONAL USCDI: Tribal Affiliation Extension 2 . M ust S u p po rt

URL: http://hl7.org/fhir/us/core/StructureDe
@ birthsex 0..1 code Birth Sex Extension

URL: http://hl7.org/fhir/us/core/StructureDe 3 . EXtenSionS i

Binding: Birth Sex [ (required): Code for se

@ sex 0..1 code ADDITIONAL USCDI: Sex Extension
URL: http://hl7.org/fhir/us/core/StructureDe
Binding: Sex (7 (extensible): Concepts used

@ genderldentity 0..* CodeableConcept ADDITIONAL USCDI: The individual's gender ide
URL: http://hl7.org/fhir/us/core/StructureDe
Binding: Gender Identity (£ (extensible)

identifier 1 An identifier for this patient
system E 10X The namespace for the identifier value
value 11 The value that is unique within the system.
name @ 1% A name associated with the patient
us-core-6: At least name.given and/or name
is present.
use 0..1 ADDITIONAL USCDI: usual | official | temp | nic
family 0..1 Family name (often called 'Surname')
given 0. Given names (not always 'first'). Includes mit




Exercise: ldentify the correct FHIR resources

A patient comes into a hospital with chest pain.

They report an allergy to Penicillin. The doctor orders a blood test.

Use: https://www.hl7.org/fhir/resourcequide.html



https://www.hl7.org/fhir/resourceguide.html

Solution: Identify the correct FHIR resources

A patient comes into a hospital with chest pain .

They report an allergy to Penicillin . The doctor orders a blood test .



R.I.P.E - Exchange Paradigms

How should the profiled data be
exchanged between systems?

FHIR
Resources

s
—s




R.I.P.E - Exchange Paradigms

Hereds what
system RIGHT NOW!

h a

ypene

—

FHIR
Resources

>
7

HHow %ho‘#rll?/ the profiled data be
exchanged between systems?

1. Messages



R.I.P.E - Exchange Paradigms

Hereds a summalry o [How shquld the profiled data be
happened yesterday exchanged between systems?

—M

FHIR
Resources

1. Messages
2. Documents




How my obsession with health IT started

1. Be born to doctors 2 . Dondt be a disapp@??nt m

/~ Join medical school Study a LOT N\




How my obsession with health IT started




How my obsession with health IT started




R.I.P.E - Exchange Paradigms

| dondt trust yotlow should the profiled data be
! really donot jcare oyhadyed Betwedf systems?

with this information.

—M

FHIR
Resources

—
M=

1. Messages
2. Documents




R.I.P.E - Exchange Paradigms

| trust you . How should the profiled data be

Access what you need. ~
Modify what you want. exchanged between systems”

—

FHIR
Resources

o

1. Messages
2. Documents
3. RESTful API




Why is the RESTful FHIR paradigm so different ?

| trust you .
Access what you need.
Modify what you want.

—

Lab & 2
FHIR sync
Resources

o




Why is the RESTful FHIR paradigm so different ?

| trust you .
Access what you need.
Modify what you want.

—

Lab Primary
FHIR sync el
Resources

L -

Disease




Why is the RESTful FHIR paradigm so different ?

Data Platform Applications

_______________________________________________________

|Resources
1
1

i ! Lab Primary
| FHIR } sync Crre

Disease

_, Chronic

_______________________________________________________



RESTful FHIR separates the data from the application

Data Platform Applications

_______________________________________________________

i ! Lab Primary
' FHIR } sync Care

|Resources
1
1

_, Chronic

Disease

_______________________________________________________
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FHI

R® SMART

- Single institutional concern.
- 1-1 point of interaction with App and EHR Server

- Ecosystem of

K\
v

SMART

AHeal t hcare Appso

o

n



SMART on FHIR separates the data from the application

Ave SMART® App Ga||6ry Add New Listing  Your Listings Search n
Featured Apps All Apps Sort: Name (A-Z2)  ~
I All Apps
> APPLICATION TYPE
v CATEGORIES . 1upHealth - Aggregated Patient Data
Care Coordination . 1upHealth
Glinical Research . Helps providers view patient data aggregated from external health systems. Patients can

. - connect their medical data sources using FHIR.
Data Visualization

Disease Management
Genomics 0S: Web Specialties: Cardiology, Trauma, Pediatrics Designed for: Patients & Clinicians
Medication

Patient Engagement

Population Health Abstractive Health

Risk Calculation Abstractive Health
FHIR Tools

COvVID-19
Telehealth

Abstractive Health is a physician Al assistant that helps you curate the optimal patient record.

> OS SUPPORT Designed for: Clinicians
> FHIR SUPPORT
> SPECIALTY

» PRICING
ACT.md
» DESIGNED FOR

ACT.md
» EHR SUPPORT
ACT.md extends EMR's across the community, removing the silos that prevent you from

addressing social determinants of health.



A PT-ONE XTESTHIMSS

Hour Specific Bilirubin Risk Chart for Term & Near-Term Infants with NO Additional Risk

Serum Bilirubin (mg/di)

16 Deoc 2010

Factors

L
Postnatal Age (hours)

Date/Time

1271672010 06:39
12/17/2010 06:39
12/17/2010 12:39
12/17/2010 18:39
121872010 18:39

12/20/2010 18:39

6665
114,65

Q\Y}g Intermountain’

Healthcare

Value:Test Risk Zone

T Bilrubin High Risk Zone (75-95%)
Transcutaneous Biliubin High Risk Zone (>85%)

Transeutanoous Binubn High Risk Zone (>05%)

T Bilirubin High iate Risk Zone (75-85%)

b Bilrubin Low Risk Zone (40-74%)
Transcutaneous Slnubn LLow Risk Zone (<40%)



v) Intermountain’
1 PT-ONE XTESTHIMSS Femalo &WP Healthcare

Hour Specific Bilirubin Risk Chart for Term & Near-Term Infants with NO Additional Risk Date/Time Result  Age (Hrs)  Value:Test Risk Zone
Factors

* SMART Diabetes Monograph

Allen, Carol G. Diabeticror 12 years
DOB 1967-08-19 AGES55 SEXF

2 BP goal < 130/80 mm/nhg LDL goal < 100 mg/dL A1C goal < 7%
200 200 20
150 150 15
o 100 10
100 SOI 5
50 0 0
1 2014 2016 2018 2020 2022 2014 2016 2018 2020 2022 2014 2016 2018 2020 2022
Last Known Values [Graph) Other Info i Test Reminders
. Ur tp nuil weight Ibs 175 kg 80 03/24/02 LDL on 08/22/12 was 63mg/dL - goal < 100mg/dL - outdated by > 6 months
0-135 - - height in 60 cm 151 12/19/12
- palb/cre nun last foot exam Unknown Medications
% . S0 = S Smat Gy o thknowr 200 - ACTUAT Alb 1 0.09 MG/ACTUAT M d D Inhal ProAir HFA] - 2
- SGOT unL 65 89 smoking Unknown . U, uterol 0. /. U, etere. ose Inhaler [ProAir ]
- 24 - HR venlafaxine 75 MG Extended Release Capsule [Effexor] - 1 daily
- 10-40 02/20/13 01/02/13 awpiin Unidom] Amoxicillin - 875 MG / Clavulanate 125 MG Oral Tablet - 1 bid
% Chol nui ACRIARS Do irbesartan - 150 MG Oral Tablet [Avapro] - 1 daily
<200 - = last pneumovax Unknown 3
last flu shot Unk mesalamine - 400 MG Enteric Coated Tablet [Asacol] - 2 tid
10 Tri mo/dL 208 159 ST TIU. Sho NKnOWN = -1 bi
Metformin - 1000 MG / sitagliptin 50 MG Oral Tablet [Janumet 50/1000] - 1 bid
;s: :86,22/12 102“5/10 Problems (updated 09/18/16) [Chrono] Simvastatin - 40 MG Oral Tablet - 1 ghs
mg/dL S - - — - — Tamoxifen - 10 MG Oral Tablet - 1 bid
Major CV Comorbidities
! >40 08/22/12 10/15/10 ) Thyroxine - 0.2 MG Oral Tablet [Levothroid] - 1 daily
LDL mo/aL 63 104 Essential hypertension venlafaxine - 75 MG Oral Tablet - 1 bid
<100 08/22/12 10/15/10 Others
BUN nui Alopecia Areata
et = 2 Asthma
. Cre mg/dL 0.5 0.5 Diabetes mellitus type 2
0.6-1.5 10/14/11 12/15/10 Disorder of breast
Glu mg/aL 133 88 History of tobacco use
70-110 04/25/13 04/25/13 Hyperlipidemia
A1C null Hypothyroidism
<7% - = Primary malignant pl of fi le breast
¢! Primary malignant neoplasm of lower outer quadrant of female breast
Toxic diffuse goiter
Vitiligo

Resolved (on date)
None known



L PT-ONE XTESTHIMSS Femalo

Allen, Carol G

16 Doc 2010 4y 3m 18d
Hour Specific Bilirubin Risk Chart for Term & Near-Term Infants with NO Additional Risk Date/Time
Factors
« Diabetic for 12 years
FSS <Fx F

DOB 1967-0R-19 A

2 BP goal -
200

% Simulated EHR

Result  Age (Hrs)

v« Intermountain’
*'\'} - Healthcare

Risk Zone

* SMART Diabetes Monograph

Value:Test

2 Patient: Sophia Reynolds. age: 8 years. sex: Female

150

100

50

Chief Complaint Manager

Last Kn

Ur tp nu
0-135

Chief Complaint: Chest Pain

palb/cr
< 30.0
SGOT uy,
10-40
Chol null
<200

10 Tri mg/al
<150
HDL mg/
>40
LDL mg/:
<100
BUN null
8%-25%

3 Cre mg/c
0.6-1.5
Glu mg/sc
70-110
A1C null
<7%

Serum Bilirubin (mg/dn

EHR Sidebar

Date Hospital
Last EKG ‘ 05/12/10 ‘ IU Health
Last Cardio Note
Last Discharge Summary 05/12/10 U Health
Last Cardiac Cath -
Last Echo 05/12/10 U Health




All other paradigms can be built on SMART on FHIR

Data Pl at f o Applications

_______________________________________________________

|Resources
1
1

i ! Lab Primary
| FHIR } sync Crre

_, Chronic Message

Disease Agent

Agent

M
| I
é f? Document E
I—)

_______________________________________________________



Adopt |

December 13 March ¢
21st Century Cures Act Final
Cures Act Rules Released

Signed Into Law

2016 2020

April 5

Cures Act Final
Rule Is Active +
Information
Blocking Banned

December 15

Developers Must
Submit Real
World Testing
Plans

of

April1

Conditions of
Certification
Attestations
Begin

October 6

All EHI Must Be
Made Available
(Nonstandard
EHI, Too)

December 31

New HL7 FHIR
APl Update
Capability Must
Be Active

SMART on FHI R

March 15

Initial Real World
Testing Results
Published

December 31

EHI Export
Capability Must
Be Active

A=2 Vadim Peretokin - 2nd Follow ---
% Product Architect | Freelance FHIR Expert
6d - ®

Norway adopted Smart on FHIR nationally (https://Inkd.infe-zhcQgh) and now
Denmark is as well - great! The more the better.

#SMART-on-#FHIR #patientaccess #patientempowerment #interoperability

2021

2022

2023
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Discussion

Think about the last time data had to move from one system to another in your
world. Maybe it was a lab result, a referral, a discharge summary, anything.

How did the data exactly move? And how did things go wrong?



Let 6s wor k with a

https://www.postman.com/medblocks/trainig/

FHIR Server: https://fhir-bootcamp.medblocks.com/fhir/

r eal

FHI

R


https://www.postman.com/medblocks/trainig
https://fhir-bootcamp.medblocks.com/fhir/
https://fhir-bootcamp.medblocks.com/fhir/
https://fhir-bootcamp.medblocks.com/fhir/

Questions + Break

15 mins
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When | tried to build an EHR using only FHIR

———————— -\@_ﬁ MAHLZFHIR | —=— =




When | tri1 ed to build an EHF

How do |
model this?

"""""" '@@ AHL7FHIR I ———




How do | model BP in FHIR?

“resourceType": "Observation",
"code": "Blood pressure panel”,
“component™:; [
{
"code": "systolic",
"valueQuantity": "120"

"code": "diastolic",
"valueQuantity": "80"

FHI
valid.

R Resource for i

ustrat

US Core Implementation Guide
8.0.0-ballot - STU8 Ballot

Formal Views of Profile Content

ofiles, Differentials, Snapshots and how the different presentations work [,

Description of Pr

Differential Table Key Elements Table Snapshot Table Statistics/References All

This structure is derived from Observation (£

Name Flags Card. Type Description & Constraints
dbservat Ob: US Core Average Blood Pressure Profile
B s 1..* C
Slice: Unordered, Open by value:coding.code, value
a 1.1 Coc cept
ding B i1* co
syst 1.1 Identity of the terminology system
Fixed Value: http://terminology.hl7.org/CodeSyste
1.1  code Symbol in syntax defined by the system
Fixed Value: vital-signs
a8 bleConcept Blood Pressure
Required Pattern: At least the following
1.*  Coding Code defined by a terminology system
Fixed Value: (complex)
m 151 Identity of the terminology system
Fixed Value: http://loinc.org
1.1 code Symbol in syntax defined by the system
Fixed Value: 96607-7
(o) a 1.1 R

on

actual



b

~

N | 1\\%"‘"‘%

"resourceType": "Observation", ] ]
"code™: "systolic blood pressure", FHIR ImpIem;a(?(i):a_i1E:I|C¢t:::’1E (i_ylde for ABDM

"valueQuantity": 120

How do | model BP in FHIR?

Differential Table = Key Elements Table = Snapshot Table = Statistics/References | All

This structure is derived from Observation

Name Flags Card. Type Description & Constraints

"resourceType":
"code": "diastold]i
"val ueQuantiot y": —

() valueQuantity Quantity
} + | valueString string

y
Binding: Vital Signs (extensible): Codes identifying names of vital sings observatic

FHI' R Resource for i1illustration only. |l tds not actuall
valid.



How do | model BP in FHIR?

Observations

Create new temperature (degree Celcius)

Temperature Oral (today at 1:09 AM) : 45.5 degC
HL7.FHIR.US.VITALS\Blood Pres... Temperature Oral (today at 1:08 AM) : 41.9 degC

Blood pressure (last Wednesday at 8:30 PM) : 120/80
Temperature Oral (last Wednesday at 8:30 PM) : 37.2 d
Sp02 (02/15/2024) : -/-

Sp02 Locakion (02/15/2024) : Right hand

Blood Pressure Method (02/15/2024) : Manual

Blood Pressure Location (02/15/2024) : Right arm —_— T s
Heart Rate Monitored (02/15/2024) : 90 bpm

Temperature Core (02/15/2024) : 37.5 degC Ac K CH Y U A L LY
Weight Measured (08/31/2023) : 68.03 kg

Weiaht Measiired (NR/21/2023) - AR N2 ka

Home - US Core Implementation..

FHI' R Resource for i1illustration only. |l tds not actuall
valid.



b

How do | model BP in FHIR? i
A

{
"resourceType": "Observation",
"code": "Blood pressure panel", L
T | ~ cerner
{ {
"code": "systolic", . . .
"valueQuantity": "120" resourceType": "Observation”,
} ' "code": "Blood pressure Location",
{’ "value": ARight ar mo
"code": "diastolic", }
"valueQuantity": "80" {
] } “resourceType": "Observation",
) "code": "Blood pressure method",
"value": AManual o
}
FHI' R Resource for i1illustration only. |l tds not actuall

valid.



L . FHIR Implementation Guide for ABDM
- P
L~ ='C9I’I‘lel’ 6.0.0 - active =2

US Core Implementation Guide
8.0.0-ballot - STU8 Ballot




GOooD
MoR-NinG
SUNSHiNe!..,

On t he abuse of

¢ Administered Activity * Daily Insulin Dose ¢ Prognosis
¢ Assay Code * Endoscopically Removed * Radioisotope
¢ Assigning Authority * Evidenc
* Assistance Required * Death Location * Exposure Type * Prescription
* Birth Year * Measure |, Associated Precondition | e Disclaimer * Injury Location * Recommended
* Case ID * Measure Action
. * Assigning Authority * Disposition * Lab Test Priority * Reportability
* City * Molecul: )
Location
* Conclusion String * Pack Yez . Body Position * Employer * Measurement * Secondary Finding
Device
¢ Coverage Code * Procedu
* Case Feature Pertinence * Episode of Care * Not Done Reason = Sensor Description
* Clothed During * Event Location * Precision Value * Sleep Status
Measurement
* Current Job * Evidence Type * Pregnancy Status * Treatment Plan
Date

Kramer MA. Reducing FHIR "Profiliferation": A DataDriven Approach. AMIA Annu Symp
Proc. 2023 Apr 29;2022:634-643. PMID: 37128432; PMCID: PMC10148270.
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Mo d e | t common el ement s, e

FHIR Implementation Guide for ABDM
AHL7FHIR A rtation u

Common
data > Q US Core Implementation Guide
8.0.0-ballot - STU8 Ballot E
model i E

FHIR Core\. FHIR Profiles




Model the common elements, extend everywhere

FHIR Implementatiqn Guide for ABDM
HHL7 FHIR A 0.0 active

Common
US Core Implementation Guide
data | > Q 8.0.0-ballot - STUB Ballot BEES
[ A

FHIR Core\.

FHIR Profiles



Mo d e | t he common el ement s, e

FHIR Implementatiqn Guide for ABDM
AHHL7 FHIR A 0.0~ active 2

Not interoperable! |

Common
US Core Implementation Guide
data | > Q 8.0.0-ballot - STUB Ballot BEES
[ A

FHIR Core\. FHIR Profiles




ﬂ Birger Haarbrandt

I'm currently learning about around 50 interesting ways how to model
"Death" in FHIR.

second n-th

Profiled Profiled ol Profiled
Resource Resource Resource

first
Base FHIR differential

Resource

"deepll
differential

Kramer MA. Reducing FHIR "Profiliferation™: A DataDriven Approach. AMIA Annu Symp
Proc. 2023 Apr 29;2022:634-643. PMID: 37128432; PMCID: PMC10148270.



Exercise: Compare US Vital signs vs Finnish Vital signs

US Core IG: https://build.fhir.org/ig/HL7/US-Core/profiles-and-
extensions.html#profiles

Finnish PHR IG:
https://simplifier.net/qguide/FinnishPHRImplementationGuideSTU5/FinnishPHRVita

ISignsProfiles?version=current

- Can you notice differences?
- What are Abreakingo differences?


https://build.fhir.org/ig/HL7/US-Core/profiles-and-extensions.html#profiles
https://build.fhir.org/ig/HL7/US-Core/profiles-and-extensions.html#profiles
https://build.fhir.org/ig/HL7/US-Core/profiles-and-extensions.html#profiles
https://build.fhir.org/ig/HL7/US-Core/profiles-and-extensions.html#profiles
https://build.fhir.org/ig/HL7/US-Core/profiles-and-extensions.html#profiles
https://build.fhir.org/ig/HL7/US-Core/profiles-and-extensions.html#profiles
https://build.fhir.org/ig/HL7/US-Core/profiles-and-extensions.html#profiles
https://simplifier.net/guide/FinnishPHRImplementationGuideSTU5/FinnishPHRVitalSignsProfiles?version=current
https://simplifier.net/guide/FinnishPHRImplementationGuideSTU5/FinnishPHRVitalSignsProfiles?version=current
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.T. Position

T Confounding factors

“kz Exertion

.T. Sleep status

Q systolic
Q Diastolic

Q Mean arterial pressure J

.T. Cuff size

~ Location of measurement }\

»k Structured measurement location Data

Q Pulse pressure

.T. Method Blood pressure
T Clinical interpretation J

T Mean arterial pressure formula h

T Comment
Description D
Attribution p

T Systolic pressure formula JJ
T Diastolic pressure formula })

.T. Diastolic endpoint

“k Device
“E Extension

6 Any event

e

i 24 hour average



.T. Position

T Confounding factors Archetype Statistics
¥ Options
“kz Exertion Subdomain: | All subdomains E
Project / Al projects/incubators v
incubator:

.T. Sleep status

Overall Number of Archetypes

Q Systolic I ® Total @ Total active @ Deprecated/Rejected

.T. Cuff size

~ Location of measurement }\

»k Structured measurement location

.T. Method Blood pressure
T Clinical interpretation

T Mean arterial pressure formula h

Q Dpiastolic
Q Mean arterial pressure J
- Q Pulse pressure
J

T Comment
Description p
Attribution p

T Systolic pressure formula J)
T Diastolic pressure formula }J

.T. Diastolic endpoint

“k Device
“k Extension

% Any event

—

i 24 hour average

(ﬂi Dashboard \|r O Find Resources \I @ Archetype Statistics < I
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Model once, use everywhere

openEHR < >[ }A
nodel A >.AQ

Archetypes\g Templ at es




Model once, use everywhere

openEHR

Maximal
data

model

ArchetypeS\Q Templates

A

Interoperable!

>.AQ




How do | model BP in openEHR?

.T. Position

T Confounding factors

“t: Exertion

.T. Sleep status

Q systolic =
Q Diastolic

.T. Cuff size

~ Location of measurement }\

2t

Q Mean arterial pressure
== Q Pulse pressure g

T Clinical interpretation ‘

Blood pressure

.T. Method ’\

Protocol

T Comment
Description (¥
Attribution p

T Mean arterial pressure formula h}c

T Systolic pressure formula

T Diastolic pressure formula

.T. Diastolic endpoint

“k: Device

~_

“k: Extension

i

% Any event

i 24 hour average




Exercise: Explore the CKM

Go htot ps:/ / ckm. openehr . org/ ckm/

Searcibl fomrd pad essur e
Answer the foll owing:

- How many people worked on this?
- Can this model be used to represent I
- What field are missing?


https://ckm.openehr.org/ckm/
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Figure 4. openEHR Semantic Architecture
The connection of the information model stack to terminology is made in archetypes and templates, via terminology bindings.

Through these, it is possible to state within archetypes and templates the relationship between the ‘names’ of elements (ontalogically:
what the element ‘is-about’) with terminalogy and ontology entities, as well as the relationship between element values, and value

domains on the terminology side.
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solely in terms of archetype elements (via paths), terminology concepts
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openEHR is being adopted worldwide

@



openEHR is being adopted worldwide -1 t 060 s | u st

¢ Catalonia’s digital health strategy and

¢ 9 ," new information system model based
*? ¢' on #openEHR standard
o Deployment - 40 NHS Trusts, 5 ICS, and i 1 v
e 1,400 general practices
—— . ®
4

Deployments
Deployment - Moscow City

Jurisdictions Country: Russia mm

Research projects Customer: Moscow City Department of Information Technologies

Vendor: Better

Description:
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But why?
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Much better!
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FHIR is for black box interoperability

AHHL7 FHIR

80/20



openEHR works with data platforms

Application | | Application | | Application | | Application

Data Platform




Possible? Maybe.

EHR




Possible? Maybe.

AHHL7 FHIR




Exercise: How do you use the archetypes?

Let 6s bui | d https//waslopehedrmong/besigner/:



https://tools.openehr.org/designer/

Exercise: Let 06s 1 nteract Wi t h

https://www.postman.com/medblocks/trainig

openEHR server: https://openehr-bootcamp.medblocks.com/ehrbase

a

I


https://www.postman.com/medblocks/trainig
https://openehr-bootcamp.medblocks.com/ehrbase
https://openehr-bootcamp.medblocks.com/ehrbase
https://openehr-bootcamp.medblocks.com/ehrbase

Things might get a bit techn



How anyone can build if you D.A.R.E

Ditferentiate concepts vs syntax
Absorb concepts
Refine syntax

Execute




