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Motivation: Let people with ideas...

Slides at bit.ly/smart-helsit-2015

Describe the

Test

The CRP test

was invented

by Paul

Ridker, a

Harvard

medical Personalize

professor, to the Risk

measure c- The phrase

reactive relative

protein in the cardiovascular

blood. High risk has little

levels indicate meaning

inflammation, without some

which can be context. An

a sign of online

infection or calculator can

cardiovascular combine the

disease. patient's CRP
result and lipid
profile to
estimate their

Give the Context - speciicies

A doctor typically orders a CRP test Point to the Next Steps

based on the results of a lipid panel The results are in. Now what? The

(which shows cholesterol levels)— original report buries advice on

then often orders the lipids again retesting in the fine print.
along with the CRP test. The two

measures are used jointly to suss out W
a diaanosis or assess risk. )
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do better than publishing PDFs!

Blood Work Cardiology Result oRoeeosy: Dr. Francis Pulaski
- A e R S ~ Bacta Medical Centre
Patient pukacki
wue: Jerome Morrow

COLLECTED: 1
M ace 49 0o 01/10/1961 RECEIVED:

€D About this test
This report evaluates your polential risk of heart disease, heart attack, and stroke.

@ Your results

Yuur \eve\

CRP level test

Lowrisk Average risk High risk of cardiovascular disease
Total cholesterol level
FrYe 3 D1
Borderline High
LDL ("bad" cholesterol) @
Ogiimal e Borderies Wagh Verybin
cptimal gh
Hﬂl( good™ hoieslera\l @
Low Borverton Optimal

¥ Your risk You show an elevated risk of cardiovascular disease.

1 www.reynoldsriskscore.org.

What now?

Diet and exercise
can improve your
cholesterol levels

Avold drinki

Ask your doctor / Consider retesting

about statins or other 10 1wo
dications that can case your CRP e

Iower cholestero) €aused by infect



https://gallery.smarthealthit.org/launch/66?patientId=2347217
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Health IT Standards Today ...

Focused on document exchange
Not open or free

Not adequately expressive

Not unambiguous

Not easy to learn

Summation: Not developer-friendly



Not free ...

A 7 Health Level Seven
International

—
INTERNATIONAL

HLT STANDARDS LISTED IN HHS" FINAL RULE More Information
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Item NonMember | Add

ICDA® Release 2 Electronic Copy $0 $50 "ADD |

|Continuity of Care Document (CCD®) Release 1 50 550 "ADD |

[HL7 Messaging Standard Version 2.3.1 in PDF (electronic version) $0 $775 ['ADD |

[HL7 Messaging Standard Version 2.5.1 in PDF (electronic version) 50 $705 "ADD |
L7 Version 2.5.1 Implementation Guidt_a: Eleqtroqic Laboratory Reporting to Public $0 $50 FADD |
ealth, Release 1 (US Realm) (electronic version in PDF)

HL7'S VERSION 3 MESSAGING STANDARD More Information

Item NonMember | Add
I-ﬁ_? Version 3 Normative Edition. 2010 (electronic version) 30 $705 ["ADD |
[HL7 Version 3 Normative Edition, 2009 (electronic version) 50 $705 "ADD |
[HL7 Version 3 Normative Edition, 2008 (electronic version) 50 $705 ['ADD |
[HL7 Version 3 Normative Edition, 2006 (electronic version) 30 $705 "ADD |
{HL7 Version 3 Normative Edition, 2005 (electronic version) 30 $705 ["ADD |
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Not easy to learn...

<observation classCode="0BS" moodCode="EVN">

<templateld root="2.16.840.1.113883.3.88.11.83.15" ... />

<templateld root="2.16.840.1.113883.10.20.1.31" ... />

<templateld root="1.3.6.1.4.1.19376.1.5.3.1.4.13" ... />

<id root="107c2dc0-67a5-11db-bd13-0800200c9a66" />

<code code="30313-1" codeSystem="2.16.840.1.113883.6.1" displayName="HGB" />
<statusCode code="completed" />

<effectiveTime value="200003231430" />

<value xsi:type="PQ" value="13.2" unit="g/dI" />

<interpretationCode
<referenceRange> <teXt > M 1 3- 18
<observationRange>
<text>M 13-18 g/dl; F 12-16 g/di</text>
</observationRange>
</referenceRange>

claheam/atinns
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First Take: SMART "Classic"

RDF Data models (now deprecated)

e Relations everywhere (data == graph)
e Natural use of vocabularies (terms == URIS)
e Readily extensible (just add triples)

Limited features (just expose the data)
Docs example.: demographics



http://classic.smartplatforms.org:6002/framework/models/#Demographics
http://classic.smartplatforms.org:6002/framework/models/#Demographics
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First Take: SMART "Classic"

"Apparently the layout of the Demographic RDF
In the developer’s documentation is a logical

representation and not a physical one."

"Had the payload been a typical XML document
where the data relationships are expressed in its
structure, the cognitive overhead would have

been non existent.”
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First Take: SMART "Classic"

We tried improving SMART Classic's
"developer experience” with:

e Education (tutorials, examples, mailing list)
e Libraries (JS, Java, Python, ...)
e JSON-LD (including "frames" to shape data)
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Take Two: SMART on FHIR

FHIR is a draft standard from HL7

Open CCO License

Clinical models = Resources in "plain” xml/json
REST API Expressive queries

Active project Driven by implementers

Community Connectathons, Skype, e-malil


https://www.google.com/search?q=fhir
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What is FHIR? Resources

~100 "atomic" structures

Clinical Administrative Infrastructural
Resources Resources Resources

17


http://hl7.org/implement/standards/fhir/
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Building an app platform with FHIR

FHIR is a tool, not an out-of-the-box solution

SMART builds on FHIR with:

clinical data FHIR + profiles
authorization OAuth 2.0
authentication OpenlID Connect
UX Open-source "glue”
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FAY = 7N W lsimouneie
SMART"™ SMART"™ Ciet
@ Mobile Apps Web Apps T
& HARVARD
+launch 9
BoAuth? +embed

+authz

A FHIR™ ResT API

- Clinical Element Models
data & FHIR Data Profiles
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Underlying Health IT Systems

Ay Intermountain  parmis (/) Your system here.
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Quick demo of FHIR and SMART

FHIR REST API

/Patient/380133

/Patient?name=amy
/Observation?name=55284-4

SMART App Gallery



http://fhirtest.uhn.ca/baseDstu2/Patient/380133
http://fhirtest.uhn.ca/baseDstu2/Patient/380133
http://fhirtest.uhn.ca/baseDstu2/Patient?name=amy
http://fhirtest.uhn.ca/baseDstu2/Patient?name=amy
http://fhirtest.uhn.ca/baseDstu2/Observation?code=55284-4
http://fhirtest.uhn.ca/baseDstu2/Observation?code=55284-4
http://gallery.smarthealthit.org/
http://gallery.smarthealthit.org/
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SMART Lessons

1. We can live without most features
(e.q. inter-app communication, complex ordering)

2. Developer experience > theoretical elegance

3. Community is key!
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SMART on FHIR: Community

standards development (HL7)

vendors (Argonaut)

care providers (HCA, HSPC, Intermountain)

data networks (SureScripts)

content & app dev (Polyglot, British Medical Journal)
pharma (Eli Lilly)

+ + + + + +

Growing list of partners:
http://smartplatforms.org/advisory-committee/



http://smartplatforms.org/advisory-committee/
http://smartplatforms.org/advisory-committee/
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Questions
Discussion




SMART on FHIR® at HIMSS 14
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Use-Case-o-matic
Pick one from each row!

User clinician, patient, none
Start from EHR, portal, none
Access patient, population
Duration brief, long-term

Architecture confidential, public




OAuth 2 shines at "access delegation”

P
¥ —

oooo User
oooloooo —
. ‘\I:I = ﬁ orN
Data Holder App
EHR, Hospital, ¢ : Decision support,
Clinic, HIE, GET /ehr/data visualization, eRXx,

Lab, Insurer, etc. (etc.) pop health, etc.



SMART FHIR Starter

0 Choose a patient

Search for patients by name

‘Erﬁ.'ﬁ“ n

Oy [+0/|Cy (4O |40 |Os [HO |40 | Oy |Cy

smith

I St

Daniel X. Adams
Aaron Alexis

Carol G. Allen

Ruth C. Black

Brian N. Brooks
Amy E. Clark

Susan A. Clark
Anthony Z. Coleman
Lisa P. Coleman

Steven F. Coleman

Dec 23, 1925
Oct 26, 1989
Dec 26, 1963
Aug 23, 1951
Mar 23, 1956
Jan 21, 1964
Dec 27, 2000
Jul 31, 1950

Apr 14, 1948
Jul 15, 1948

Next 10



SMART FHIR Starter

15%:
Cardiac Risk

Disease Monograph

BMJ Content Discovery

Growth Chart

SMART on FHIR

FHIR Demo App

My Web App

BP Centiles

& Medication Passession @@
-3 Ratio Monitor

DRUG CLASS: OTHER

& vemantine 10 MG Oral Tablet [Namenda]

o

MPR Monitor

App ID

Launch URL

Custom App

Settings

. Clark

i

Diabetes Monograph

meducation RS =

[ 12 -

03 e



Susan A. Clark (female, DOB: 26 Dec 2000) AN

S BN Long Term View  Table View  Calculator References & Print

mmHg

160

Language: English

100%
150
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50
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30
20
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Logoff | Feedback

meducation'RS

Calendar English v/ Regular v Options ~

Drug Name SIG Instructions Links Category “ cal ¥ Print

Clotrimazole 10 MG/ML Topical Cream apply bid to affected area n Special v

Diphenhydramine 2.5 MG/ML Oral Solution [Diphen] 5 mL four times daily u Daily 4] 4]

Ibuprofen 20 MG/ML Oral Suspension NA n Special v 4

Triamcinolone 0.25 MG/ML Topical Cream apply bid to affected area E Special “ v
apply bid to affected area n Special %] v

Triamcinolone 1 MG/ML Topical Cream

Red SIG: SIG not recognized Edit unrecognized data

Red Drug: Medicine not recognized E Modify SIG instructions

u View PMI (Personal Med Instructions)

E Med instruction unavailable

u View demonstration

A View FDA Med Guide
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Buéi sang Bubi trra Budi téi Lic di ngu
5mL 5mL S5mL 5mL
~5mL
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Hwéng dan
Hay uéng thudc.

Do liéu thubc 1dng mét cach cdn than. Sk dung dung cu do di kém v&i thube. Néu ban khéng c6 nd, xin hdy hdi dworc sT cda minh

dé dworc gitp d&.

C6 thé st dung thudc nay cling véi thikc &n hodc khéng cé thive an.

Bao quan thudc nay & nhiét d6 phong. Tranh nhiét va dnh nang truc tiép.

Uéng that nhiéu nwérc khi ding thuéc nay.

Thudc nay c6 thé khién ban nhay cdm hon v&i dnh ndng mét tréi. Hay ding thudc chéng ndng hodc mac quan do bao vé khi ban

tiép xic v&i anh nang mat trovi.

Xin hay n6i cho bac s hoédc dwoc si biét vé tat ca cac thir thudc ma ban dang ding .Ké ca thudc cén cé toa hoac thubc khéng-

cén-ké-toa. Ciing nén cho ho biét vé& cdc thuc bd, thao dwoc, hodc bat ci thir gi khdc ban ding dé cai thién strc khde.

Néu triéu chirng clia ban khdng cai thién hodc tré nén trdm trong hon khi dang diing thuéc, hay lién lac véi bac si clia minh.
Chay

Hay cho bdc si hodc dwoc si clia ban | b|et néu ban da tirng bi di Lrng nghiém trong dbi véi loai thudc nao. Cac triéu chivng clia

phan (kng di trng bao gém kha thé, ndi mén do trén da, ngika ngdy, sng tay, hodc chéng mét nghiém trong.

Khéng dwoc diing thudc qua liéu chi dinh.

Ban cd thé mat kha nang canh giac hoac phan trng nhanh khi s+ dung thudc nay. Khéng dwoc lai xe hodc van hanh may cho dén
khi ban biét dwoc thudc nay sé anh hwéng dén ban nhw thé nao.

Xin hay thao luan v&i bac sTnéu ban dinh uéng rrou trong khi dang ding thudc nay.
Néu ban udng nhiéu hon vai loai thire udng cé cdn méi ngay, hay hdi ¥ kién bac sixem ban cé nén str dung thudc nay hay khéng.
Néi cho bac sihoac dwoc sibiét néu ban dang mang thai, dw dinh mang thai, hodc dang nudi con bang sira me.

Hdi bac st hodc dworc sf cda ban vé thude ndy ¢ thé tirong tac voi cac loai thude khac cia ban. Nén cho bac s7 biét vé tat ca cac
loai thudc ma ban dang dung.

Khéng duoc bét ddu hodc ngwng sir dung bét ky loai thude nao khdc khi chwra thao luén véi bac si hay dwgc siclia ban.
Ludn dé thudc tranh xa tAm véi cla tré em va thi vét than gan nudi trong nha.



- female 27Dec2000

0 - 13 Weeks 0 - 6 Months 0-2Years | Fit to Age

Years |0

® TODAY 260ct2014

® TODAY 260ct2014
o CDC (n[Stature (cm) Percentiles (%) "
Femalo. § - 205 \/6“9 g}iéﬁ 85% s 85%
160 :
e —— . .
- sy ® 152.1cm | 100%
6% :
120 o '"”./ ‘

41.7kg | 96%

20

CDC

Female, 0 - 20y

CDC

Female, 0 - 20y




What is FHIR? Resources

50+ "atomic" structures

Clinical Administrative Infrastructural
Resources Resources Resources


http://hl7.org/implement/standards/fhir/

What is FHIR? Datatypes

(Common structures for core meaning)

Rangef | Attachment |dentifier

Schedule HumanName
1 B (A

B «
Coding I* ir";! _
CodeableConcept '

SampledData Contact



http://hl7.org/implement/standards/fhir/datatypes.html

What is FHIR? Profiles

"Meta" models used to describe resources

Mapping
identity:id 1.1
uriuri 0.1
name : string 0.1
comments : string 0..1

0%

\\mappiﬂg\‘

Profile (Resource)

identifier : string 0..1
version : string 0.1

name : string 1.1
publisher: string 0..1
telecom : Contact 0.
description : string 0..1
code : Coding 0.

status: code 1..1 <<ResourceProfileStatus>>
experimental : boolean 0..1
date : dateTime 0..1
requirements : string 0..1
fhirversion :id 0..1

extensionDefn
(1%

ExtensionDefn

rque

code: code 1.1
display : string0..1

context : string 1.

contextType : code 1..1 <<ExtensionContext>>

ElementDefinition

short :string 1..1
formal :string 1.1
comments: string 0..1

requirements : string 0..1
synonym : string (..*
min: integer 1..1

definition

Constraint

max :string 1..1

—®

key:id 1.1

name : string 0..1

severity : code 1.1 <<ConstraintSeverity>>
human : string 1..1

xpath : string 1..1

E/(onstram( nameReference : string .1
value[x]: * 0.1
example[x]:* 0.1
maxLength :integer 0..1
condition : id 0.*

mustSupport: boolean 0..1

Mapping

isModifier: boolean 1.1

mapping

Ype
0

| TypeRef

0.1
\deﬂnmon“l

0.*

structure

Query

name:string 1..1
documentation : string 1.1

kT)arame(er " W

name : string 1..1
type : code 1..1 <<SearchParamType>>
documentation : string 1..1

xpath : string 0..1

target: code 0..* <<ResourceType>>

searchParam

i
Structure

4

type: code 1.1 <<FHIRDefinedType>>
name :string 0..1
publish : boolean 0.1

purpose :string 0.1

element

oj*

Element

path :string 1..1

representation : code 0..* <<PropertyRepresentation>>

name : string 0..1

slicing

Ny

Binding

Slicing

identiy  id 1

ng 1.1

code : code 1..1 <<DataType>>
profile : uri 0..1
aggregation : code 0..” <<AggregationMode>>

name : string 1.1

isExtensible : boolean 1..1

conformance : code 0..1 <<BindingConformance>
description : string 0..1

reference[x] : uri|Resource(ValueSet) 0.1

discriminator:id 1.1
ordered : boolean 1.1
rules: code 1.1 <<SlicingRules>>



http://www.hl7.org/implement/standards/fhir/profile.html

