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Smart on FHIR

* SMART on FHIR
* SMART - "Substitutable Medical Applications, Reusable Technologies"
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SMART

"Substitutable Medical Applications, Reusable Technologies" ( OIZ L EBEERREZET - o
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SMART

« SMART—AN App Platform for Healthcare
* Open Standards

* Tools and Infrastructure

* App Gallery



A SMART Evo

2009

NEJM: No Small Change
for the Health
Information Economy -
introduces the API

White Paper: "...
Fostering Development

2011

SMART Apps Contest on
Challenge.gov, promoted

lution

2013

2015

2015 EHR certification
and meaningful use 3 final
rules require patient
access via API

— 2017

Allscripts and EPIC
launch SMART on FHIR
developers sandboxes

Project Argonaut
commits to CDS-Hooks
Implementation

SMART Team, ONC &

!

2019

CMS commits to SMART
Bulk Data specs

Microsoft launches
SMART on FHIR APl in its
Azure product

Final rule from ONC
specifies SMART as the
universal apps API to
implement 21st Century
Cures

3 Cloud vendors at White
House commit to SMART

2021

Information blocking rules
take effect

Epic launches initial
version of SMART/HL7
Bulk FHIR Access API

SMART Health Cards
established as a verified
credential standard

VCl initiative establishes
SMART Health Cards as
an industry standard for
vaccine credentials

— 2023

Support for full export of

of an “iPhone-like” by White House. First Launch of SMART App HL7 launch the SMART and FHIR open APIs X Electronic Health
Platform.." health-related apps Release of SMART on Gallery FLAT FHIR bulk data . Ihe/Commons roject Information
. . challenge FHIR Genomics project Veterans avccessmg health releases the SMART
RE iTDotHealth meeting Launch of SMART CDS records using Apple’s Health Card verifier.
1:,;“ 2 with government, SMART Sandbox SMART team joins Hooks, a decision support Carin Alliance focuses SMART on FHIR Health
vendors, academia launched FHIR development specification on implementing App

effort

() ™NEW ENGLAND

O JoURNaL uEDIEINE Substisbily

+ Unmodified app running.
in3 containers

Health Records

Q Search

 Health Data aW S
N

2% Microsoft

Google

AllRecords 50

% Alergies 2

B Ciinical Vitals 10

Conditions

Immunizations

$15M SHARP grant to the BP Centiles: First SMART
SMART Team App in production at
Boston Children’s Hospital

2012

Release of SMART on
FHIR specification

Apple adds SMART
support to its Health
App for patient access
to medical data

Support for SMART on
FHIR and Bulk FtHIR
APIs required in all
certified HIT

Precision Medicine
Initiative Sync for Science
uses SMART API

‘ SMART Markers
Framework for Patient

N\

G ted Dat:
Draft SMART API released enerated Data

(RDF data models)

Launch of SMART
Advisory Committee with
diverse stakeholders

21st Century Cures Act

makes APIs a requirement CMS launches Blue

Cardiac Risk app becomes-

A

first SMART a committed to SMART on for certified HIT, Button 2.0 using SMART
PP FHIR ecosystem AT incorporating language for APl access to 2 O 2 2
Medicare claims
JASON Task Force report from theiSMART team
2 O 10 recommends a public API Cerner launches SMART Dept of Veterans Affairs 2 020
for healthcare on FHIR Developers to incorporate SMART
Sandb on FHIR support into
4 ° HL7\ Argonaut project launched andbox next—gener;’tri)on EHR
to implant SMART in EHRs

platform

CMS pilots SMART bulk
data FLAT FHIR export

2016
AVL 2 O 14 SMA.RT on FHIR
EAY i
SMART® Copyright © Boston Children’s Hospital 2022 — 2018




SMART
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+EEZSmart on FHIR

* SMARTE — AR B S RAE o] 2 EAEN M o] EEE
AT RYAEER - ‘/KEEBEHA%_EW”‘ ( 540 OAuth ) BOZRHE -

* SMART on FHIR
- BB ENELR - B4 S L SMART BEZF] FHIR 124 -
o BE M —EER OAuth NIREFN B M ERE1EEZS - AT EEiBMEE
BEEIE -



SMART on FHIR

* Foundational
* FHIR: Fast Healthcare Interoperability Resources. Web standard for health interop

* CDS Hooks: Clinical Decision Support Hooks. Web standard for CDS in the EHR
workflow

 Data access

e US Core Data Profiles: FHIR data profiles for health data in the US (“core data for
interoperability”)

* FHIR Bulk Data API Implementation Guide: FHIR export API for large-scale data
access

e Ul and Security Integration

* SMART App Launch: User-facing apps that connect to EHRs and health portals
 SMART Backend Services: Server-to-server FHIR connections



http://hl7.org/fhir/
https://cds-hooks.hl7.org/
https://www.hl7.org/fhir/us/core/
https://hl7.org/fhir/uv/bulkdata/index.html
http://hl7.org/fhir/smart-app-launch/index.html
https://hl7.org/fhir/uv/bulkdata/authorization/index.html

SMART on FHIR
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« SO MEFINER

« SMART {#FHOpenID Connect& 7 &R i - NFTEREINGFEKEFIRERKRER - 518
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B - —#H FHIR Ax#5 ol SMART EREIVER - A LB MEFINEEERIRE
BELERBNZE -

=E
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SMART on FHIR — &

- BRI o] DARENZEAZ T
- Web FERRTZT :

« ERX Web WERAREAZBETHERH SMART EFHZNEEE! - SMART on
FHIR JREFEEI D RS INER - HFFZERA N BEFEURIREMJIZTYBAN
ERAREI - YR - JPUEA FHIR @R £AY SMART fERERAENEIR - B
4t HTML + Javascript + CSS fREARENEARET -

- THRARE :
» SMART on FHIR iR#E P ERANITEREIZEENTE/TEEREARENTER
BH -
- Az BE AR !
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SMART on FHIR — [E& 717

- KB Hg
« OAuth2 ( Bi5TES OA2)

« B TEf Internet EEZEREERE - BEAEZ = - BIEMAANERER
- EREE® " @&/FHGoogle A, M ' &/ Facebook EA 1 FMIERHE BRI -
OAuth2 7EFERZEERERIED B PHIRF/RECIEAEI A £E1TBMEEE - mE

AR AEFTIE (AEEHEER ) BLERE - FR:EN—37 - BRENEILGE
K "gEE" - BIMITREINEERVIEIR - BI90 - £ " /Z/F Facebook A 1 RIFERTET(
ogEEEXK 'EFERMNARBE ) 3 T UREE L IER -

« OpenlD Connect ( B & OIDC )

« ZIMEZEBE OAuth2 Z £ - RN Y B EEINEE - AIMERRE FEERZENA
A#RaTF A S MAMEMEBEERIEET] - B T)EEER - 1 OpenlD Connect (R4 " JREBFHTIE 1
S8Rl EEINEER OAuth2 7% 4 -



SMART on FHIR — £81i5&

- 2H1E
. 7£ SMART on FHIR 17120 - AL HE .
. EFH%‘ ;

EREABREINDRITELEINENA -
« FHIR £AY SMART FER# = ( "SMART IFER*ZETN . 3 " HPIm, )
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- RtERRSS
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SMART on FHIR — #1Ei 7=

, s S8 1 : EAEXME
@ Authorization <. T2 :EKEE
Server
User HER3 . BILShE

(2] //// N BSR4 EERARERNSN R

S5 BRETHE

SHR 6 : ABMEZTEAEXK (olE)

6
, % /5412 S8 7 : FIE SN R E RN E IR E
SMART on FHIR { \ y
Application - 4 e
pp 2 _ (e
(aka Client) Resource Server
- s
é \ J
SO [ B

Ref : https://smilecdr.com/docs/smart/smart_on_fhir_introduction.html



SMART on FHIR — BIE1FZR 15
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SMART on FHIR - BB o] LU R B R 7B 7 ik R EGH - EERIERRENIEZZERE -
& OAuth2 F1 OpenID Connect - £ FHIR 7T EILLRIFBEL EHR &4t HOES -

£ F3 SMART on FHIR B12 =Bl EE Z B &
- BABRINEACEMTTANRENIS FHIR ERIERVIRE 1R -

. %JﬂJrS—lMART on FHIR 7HY FHIR B} - EAZERNAGERZHEENER - M AZFEERESRFT

. ﬁ%% i’vﬁ]ﬁ% SMART R /REBE - F—HBERNERFEREARBREL

APP : . . x
—————,

A A A A
’_ ] I ] I
| I | I
v v v W v
7\
Database 1 R Juiind Database 2 piu '> Database 4 (()A HL7 FHIR SMART®
- ,
! FHIR
_ Database 1 Database 2 Database 3 Database 4 : Clinical Data
1 i pE ! Repository
1 1
et '

EHR
Integration




APP Gallery

MsMART® App Gallery

v

v

v

v

v

Featured Apps
All Apps

APPLICATION TYPE
CATEGORIES

Care Coordination
Clinical Research
Data Visualization
Disease Management
Genomics
Medication

Patient Engagement
Population Health
Risk Calculation

FHIR Tools

COVID-19

Telehealth

OS SUPPORT
FHIR SUPPORT
SPECIALTY
PRICING
DESIGNED FOR

Add New Listing

All Apps

-

0S: Web Specialties: Trauma, Cardiology, Pediatrics

Your Listings

Search

1upHealth - Aggregated Patient Data

1upHealth

o

Sort: Name (A-Z2) ~

Helps providers view patient data aggregated from external health systems. Patients can
connect their medical data sources using FHIR.

Abstractive Health

Abstractive Health

Designed for: Patients & Clinicians

Abstractive Health is a physician Al assistant that streamlines clinical documentation.

Designed for: Clinicians
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Concussion Tracker app T2 &EEHRZAI

& BENEREHEBENINR - FEHER O
R DR RERAINA  TARABATE

BT @RERRHREMENNRETE -

Concussion Tracker

NYU Langone Medical Center

FE2EER App Store EHE—H THE »

? ’fﬁ *E*

PPD ACT app BBIRIARAE TREREE
EREHEEMED - SR2E—FEM iPhone

FEEY DNA FAREF R app » :EREREEE
EEAEEINRGE - BEZHMKE > 2HEG
REIBFRO—EFRARELR - EMIHN
ERLt S EFE -

University of North Carolina »

@ PPD ACT
National Institute of
Mental Health

FEEFRY App Store E—H T & ~

REERRE

Mole Mapper app :EAFRIFIBHEBHS R

RERFEEREFHNER » NBRELR
BENEEER - BBRERTLERZHAR
NG ARABFERU—EE8EE > 0%
RERBRHSHEARE -

$ Mole Mapper
g(é) PP
orsy Oregon Health &
Science University
TR App Store E—H TR »

iagiiedeg

REABIE{EF SleepHealth app % HEERES
TBELNEPRIE ~ (OENRE ~ BEREAE - 12 MEREZE D
% (COPD) EiZ & FmiiE Z I AIRAEE -
SleepHealth app Bl 2 BMEERRIBE
£ » Wikt 8 EHREARERE N BLRER A E
HECAIENEUE -

SleepHealth

ASAA

University of California San
Diego ~ American Sleep

Apnea Association

TEZEEH App Store HE—H THE »
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CareKit

iE—E app BARLEHE  AEBITE—%
TR SRR BB -

BERs E1EE 2 FRY
fRERME -

RERBEMBENTR  FEHBHNE - RRIREE
1 app BREEEEFXMBEEMR - E—F TREZFHN
AR WESERSBEARRNEIRE - B app EA
CareKit A9 Insight Dashboard 1848 » BEhE—% T fR&
FEEMAE BRI » BRI B R F ZRFIEER » It
ZBEZERFRNEREER -

Caremap app
w Duke and Boston Children's Hospital

NEBZNHVEEEKRE

BEPRBIVER ZE - MEEREEE(RAMYE - One Drop app &
F3 CareKit 48 - EIRAIERIE CHIRE - BRI - AR SRR
- WASEAEBISETIEY - WMmiEE - Rt T ERAE app A
BEAENERERARREAES=Z

Diabetes care app

CD)ESP One Drop

1£ App Store E—F TR #
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2z ) M EEFJFHIR Resource

N

1.MedicationRequest ( ZEH)FF°K ) : ANEIEE B BB Y IE KE B £ ¥ E iE 4%
MNBIR T - EEE ﬁt%ﬂﬁET@?%E’]%*ﬁ M E - EREHNE -

2.MedicationAdministration ( ZY)EIE ) : ARG HRH BSEAER A4 TIVEYIN
B BEEAENEE - A BES -

3.MedicationDispense ( Z48500 ) : AR ECER YR BN A BB EMMEENAR -
BIIRSENNRERE « 812 ~ iR -

4.MedicationStatement ( ZE¥IfR%t ) : ARG BERBENR B 2 (E BB AR -

1§U§Dﬁ=&%§ﬁﬁ%%ﬁ’]?F)’EE%—?*—%fF%@ﬁﬁ'taﬁ

5.Medication ( %) ) : FAIRNBWIUSENEY) - SREYNRE - U8 - oo~ BIE
FiR -

6.MedicationKnowledge ( Z2# A5 ) : ARAECEED VARG - EEEYAZE -
HEterm - HEERS -



BEBR
#

P
5 X4 ji

a
j=4

3
4 75

RAHE|
B
o 515 q

oy
N

AT

ATC_
CODE

A0114
93151

AREMIN COLD
SOLUTION

R
ER3

60 | ML | & F 1030701

1120930

P AR R

ACETAMINOPHEN

(FPARACETAMOL)+CAFFEINE+CHLORPHENIRAMINE

MALEATE+GUAIACOL GLYCERYL ETHER

(=GUAIFENESIN)+METHYLEPHEDRINE DL- HCL

RO5SX

Structure UML XML JSON
Structure
Name Flags
-4 Medication
-() identifier z
2 code b3
i status Nz
4 marketingAuthorizationHolder £
() doseForm
2 totalVolume b3

ingredient

-4 item

i1 isActive

=H@ strength[x]

2 strengthRatio

) strengthCodeableConcept
i) strengthQuantity
batch

lotNumber

expirationDate

% definition

# Documentation for this format (£

See the Extensions for this resource

Turtle R4 Diff All

Card. Type
DomainResource

0..*  Identifier

0.1 CodeableConcept

0..1 code

0..1 Reference(Organization)
0..1 CodeableConcept

0.1 Quantity

0..*  BackboneElement

1..1 CodeableReference(Substance |
Medication)
boolean

Ratio
CodeableConcept
Quantity

BackboneElement

dateTime

PE P

1
.1 string
1
1

Description & Constraints
Definition of a Medication

Elements defined in Ancestors: id, meta, implicitRules, language, text, contained, extension,
modifierExtension
Business identifier for this medication

Codes that identify this medication

Binding: SNOMED CT Medication Codes (Example)

active | inactive | entered-in-error

Binding: Medication Status Codes (Required)
Organization that has authorization to market medication

powder | tablets | capsule +

Binding: SNOMED CT Form Codes (Example)

When the specified product code does not infer a package size, this is the specific amount of drug
in the product

Active or inactive ingredient

The ingredient ( or

ion) that the ing
Binding: SNOMED CT Medication Codes (Example)
Active ingredient indicator

.strength relates to

Quantity of ingredient present
Binding: Medication Ingredient Strength Codes (Preferred)

Details about packaged medications
Identifier assigned to batch

When batch will expire

Reference(Medicationknowledge) Knowledge about this medication

Resource : Medication.Ingredient

ingredient

- @ item[x]

0.
s

() itemCodeableConcept

i [4 itemReference

| isActive

- () strength

K BackboneElement

CodeableConcept

Reference(Substance |
Medication)
..1 boolean

S | Ratio

Active or inactive ingredient

% | The actual ingredient or content

Active ingredient indicator

Quantity of ingredient present
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"ingredient": [

{
Z =52\ . . "itemCodeableConcept": {
zZz4E 1l — FHIR Medication
"system": "http://www.nlm.nih.gov/research/umls/rxnorm",
"code": "204520",
"display": "Potassium Chloride"
}
]
1,
"strength": {
id: med0317 "numerator": {
"value": 2,
. . . . . . . . "system": "http://unitsofmeasure.org",
form: Injection Solution (qualifier value) (Details : {SNOMED CT code '385219001"' = 'Injection solution’, "code": "meq"
given as 'Injection Solution (qualifier value)'}) Lo
"denominator": {
"value": 1,
. . "system": "http://unitsofmeasure.org",
ingredient "eode™: "mL"
}
item: Potassium Chloride (Details : {RxNorm code '204520' = 'Potassium Chloride 2 MEQ/ML . }
Injectable Solution', given as 'Potassium Chloride'}) ¢
"itemCodeableConcept": {
strength: 2 meq (Details: UCUM code meq = 'meq')/1 mL (Details: UCUM code mL = 'mL") "c?ding": [
"system": "http://www.nlm.nih.gov/research/umls/rxnorm",
"code": "313002",
"display": "Sodium Chloride @.9% injectable solution"
ingredient : ¥
1,
item: Sodium Chloride 0.9% injectable solution (Details : {RxNorm code '313002' = 'Sodium "strength": {
Chloride 0.154 MEQ/ML Injectable Solution', given as 'Sodium Chloride 0.9% injectable ""f{me{“tf""é é
B value": 0.9,
solution }) "system": "http://unitsofmeasure.org",
"code": "g"
strength: 0.9 g (Details: UCUM code g = 'g')/100 mL (Details: UCUM code mL = 'mL") Lo
"denominator": {
"value": 100,
"system": "http://unitsofmeasure.org",
"code": "mL"
}
}
}
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‘ = Questions & Comments?

Hsiu-An Lee
Billy72325@gmail.com



