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Imagine a world



Imagine a world

in which all healthcare systems
speak the Same language
with the SaMe meanings
covering all healthcare.



Healthcare today

Tower of Babel, Abel Grimmer (1570-1619)
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"PCAST has also concluded that to
achieve these objectives it is crucial that
the Federal Government facilitate the
nationwide adoption of a

universal exchange language
for healthcare information”
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2013 Workshop on "RDF as a Universal
Healthcare Exchange Language”

RDF as a Universal Healthcare Exchange Language - Mozilla Firefox
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Healthcare information resides and continues to rapidly grow in a.
bewildering variety of vocabularies, formats and systems in thousands of
organizations. This makes the exchange and integration of healthcare
information exceedingly difficult. It inhibits access to complete and
accurate patient data, undermines the key advantage of having patient
data in electronic form, and drives up the already high cost of
healthcare.

The President's Council of Advisors on Science and Technology
(PCAST) identified the need for a universal healthcare exchange
language as a key enabler in addressing this problem by improving
healthcare data portability. Many familiar with Semantic Web technology
have recognized that RDF / Linked Data would be an excellent
candidate to meet this need, for both technical and strategic reasons.
Although RDF is not yet well known in conventional healthcare IT, it has
been beneficially used in a wide variety of applications over the past ten
years - including medical and biotech applications -- and would exceed
all of the requirements outlined in the PCAST report.

RDF offers a practical evolutionary pathway to semantic interoperability.
It enables information to be readily linked and exchanged with full
semantic fidelity while leveraging existing IT infrastructure investments.
Being schema-flexible, RDF allows multiple evolving data models and
vocabularies to peacefully co-exist in the same instance data, without
loss of semantic fidelity. This enables standardized data models and
vocabularies to be used whenever possible, while permitting legacy or
specialized models and vocabularies to be semantically linked and used
when necessary. It also enables a limitless variety of related information
10 be semantically linked to patient data, such as genomic, geographic
and drug interaction data, enabling more effective treatment, and
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e Yosemite Manifesto

Manifesto

on RDF as a Universal Healthcare Exchange Language

1. RDF is the best available candidate for a universal healthcare exchange language.

2. Electronic healthcare information should be exchanged in a format that either: (a) is
an RDF format directly; or (b) has a standard mapping to RDF.

3. Existing standard healthcare vocabularies, data models and exchange languages
should be leveraged by defining standard mappings to RDF, and any new standards
should have RDF representations.

4. Government agencies should mandate or incentivize the use of RDF as a universal
healthcare exchange language.

5. Exchanged healthcare information should be self-describing, using Linked Data
principles, so that each concept URI is de-referenceable to its free and open definition.



Yosemite
Manifesto

Yosemite Manifesto
on RDF as a Universal Healthcare Exchange Language

1. RDF is the best available candidate for a universal healthcare exchange language.
2. Electronic healthcare information should be exchanged in a format that either: (a) is

an RDF for
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"1. RDF is the
best availlable candidate
for a universal healthcare
exchange language.”
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MISSION:

Semantic interoperability
of
all structured healthcare information
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STRATEGY:

RDF as a
universal information representation
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What is RDF?

e W3C standard

* Captures information content
Independent of data format
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Different source formats, same RDF

HL7 v2.X

OBX|1|CE|3727-0"BPsystolic,
sitting||120]| |mmHg|

Maps to

FHIR

<Observation
xmlns="http://hl7.0rg/fhir">
<system value="http://loinc.org"/>
<code value="3727-0"/>

<display value="BPsystolic, sitting"/>

<value value="120"/>
<units value="mmHg"/>
</Observation>

Alps to

RDF information content

[ ex:obs_001

a v:Observation

vocode

vidisplay

J““i——«m__ﬂ

VILNILS
vivalue

\

i {
loinc:3727-0 ["BPsystDIic, sirting"]
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RDF as a universal information
representatlon

ex;obs_001 RDF
a v:Observation q_h1_h‘—_‘“_“‘_“=—_=ﬁ_hﬂ__
\\ v unlts
vuMue

- vcode v-d |5p|a\rr m
N loinc:3727-0 [ EPsystnhc sitting’ ]

<Observation ...> FHIR

<system value- http://loinc.org"’ />,//
<code value="3727-0"/> <

\\\</Observation> \\\ |\\

HL7 v2.x

OBX|1|CE|3727-0"BPsystolic,
sitting||120| |mmHg|
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Universal information representation

* Q: What does this mean?

e A: Determine its RDF information content

Instance data

<Observation
xmlns="http://hl7.0rg/fhir">

<system value="http://loinc.org"/>
<code value="3727-0"/>
<display value="BPsystolic, sitting"/>
<value value="120"/>
<units value="mmHg"/>

</Observation>

=)
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Red Model

HomePhone

Town

Multi-schema friendly

Green Model

Blue Model

ZipPlus4  FullName | FirstName

LastName
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Red Model

Multi-schema friendly

Green Model Blue Model

HomePhone

Town

ZipPlus4 | | FullName || Country | Address @ FirstName

City ZipCode

LastName

Email
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Red Model

HomePhone

Town

Multi-schema friendly

ZipPlus4

FullName

Green Model

Country

Address

City

Blue Model

FirstName

LastName

Email

ZipCode
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Red Model

HomePhone

Multi-schema friendly

Green Model

ZipPlus4

FullName || Country

Blue Model

=

Address LastName

subClassOf

hasLast
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Supports inference

Red Model (GreenModeI) < Blue Model >

HomePhone | | Town || ZipPlus4| | FullName || Country | | Address || FirstName | | LastName || Email

\Aﬁfst/h‘

asLast
sameAs

ZipCode

subClassOf
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( Red Model >

Supports inference

<Green Model)

( Blue Model >

HomePhone

Town

ZipPlus4

FullName || Country

Address

——

sameAs

FirstName

asFirst

City

ZipCode

subClassOf

LastName |

Email

hasLast
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Semantic interoperability:

The abillity of computer systems
to exchange data
with unambiguous, shared meaning.
— Wikipedia

25


https://en.wikipedia.org/wiki/Semantic_interoperability

Two ways to achieve interoperability

e Standards:
— Make everyone speak the same language
—|.e., same data models and vocabularies

* Translations:

— Translate between languages

— |.e., translate between data models and
vocabularies

26



Obviously we prefer
standards.

But. ...
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Standard VVocabularies in UMLS

AIR ALT AOD AOT Bl CCC CCPSS CCS CDT CHV COSTAR CPM
CPT CPTSP CSP CST DDB DMDICD10 DMDUMD DSM3R DSM4 DXP
FMA HCDT HCPCS HCPT HL/V2.5 HL7V3.0 HLREL ICD10 ICD10AE
ICD10AM ICD10AMAE ICD10CM ICD10DUT ICD10PCS ICD9CM ICF
ICF-CY ICPC ICPC2EDUT ICPC2EENG ICPC2ICD10DUT

ICPC2ICD NG ICPC2P ICPCBAQ CD ICP U ICPCFIN
ICPCFRE |@F ICPCPOR
ICPCSPA » S30 MCM
MEDLINEPL , SI-!ER MSHITA

MSHJPN MSHLAV MSHNOR MSHPOL MSHPOR MSHRUS MSHSCR
MSHSPA MSHSWE MTH MTHCH MTHHH MTHICD9 MTHICPC2EAE
MTHICPC2ICD10AE MTHMST MTHMSTFRE MTHMSTITA NAN NCISEER
NIC NOC OMS PCDS PDQ PNDS PPAC PSY QMR RAM RCD
RCDAE RCDSA RCDSY SNM SNMI SOP SPN SRC TKMT ULT UMD
UusPMG UWDA WHO WHOFRE WHOGER WHOPOR WHOSPA

28



Each standard is an island

>4 > f"\ 7’\ . e

~ w oA

—— o

x Fox I
T )

29



RDF enables semantic bridges
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Standardization takes time

COMING SOON!
COMPREHENSIVE
STANDARD

® DUE *®
2046

2036
2096
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Modernization takes time

* Existing systems cannot be updated all at once

32



Diverse use cases

e Different use cases need different data,
granularity and representations

_:bp2
_bpl a v2:BloodPressure
awl; ElﬂndPresmrE

vl: ualue v2:systolicBP  v2:diastolicBP v2:bodyPosition
120!?[:! vl mmHg = - L
N
v2:ivalue  vZ:units v2:value vZ2:units

One standard does not fit all!

33



Cannot fit all use cases Into one data
model or vocabulary!

e AT

% L e f ..k
o ST ‘f-
g j
| - . e . -.'-‘f:--"-..--..; e e
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HOW STANDARDS PROUFERATE:
(sEE: AVC CHARGERS, CHARACTER ENCODINGS, INSTANT MESSAGING, ETC)

7! RiDICULOUS! SOON: §
WE NEED To DEVELOP
GITUATION: || e WVERSAL SO | | SITUATION:
THERE ARE USE CASES. i THERE ARE
4 COMPETING \ O I 15 COMPETING
STANDPRDS. STANDPRDS.

)

http://xkcd.com/927/
Used by permission
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http://xkcd.com/927/
http://xkcd.com/license.html

Standards evolve

* Version n+1 improves on version n

36



Healthcare terminologies rate of change

SNOMED
RxMNorm
MDFRT
ICD-9 CM

ICD-10

Terminology

CPT4
HCPCS
LOING
UMDNS

0.00% 4.00% 8.00% 12.00% 16.00%

Rate of change / year

Slide credit: Rafael Richards (VA)
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Translation is unavoidable!

38



A realistic strategy for semantic

iInteroperability must address both
standards and translations.

39



Yosemite Project Roadmap
Semantic \
\ InLeroperabiIit

6. Collaborative /v

Standards 7. Interoperability
Convergence Policies

5. RDF/IOWL
Standards
Definitions

4. Crowd-Sourced
Translation
Rules

2. RDF

Mappings
Pping 3. Translations

between models

| & vocabularies
1. RDF as a Universal

Information
Representation
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Roadmap - 1

—

foundation

N

Use RDF as a common semantic

S

1. RDF as a Universal _

Information
Representation



2. RDF
Mappings ‘

Roadmap - 2
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Roadmap - 3

‘ 3. Translations
between models
& vocabularies
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Roadmap - 4

‘ 4. Crowd-Sourced
Translation
Rules



Roadmap - 5

5. RDF/IOWL
Standards
Definitions ‘
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Roadmap - 6

6. Collaborative
Standards
Convergence ‘

46



Roadmap - 7

7. Interoperability
Policies



Yosemite Project Roadmap
Semantic \
\ InLeroperabiIit

6. Collaborative /v

Standards 7. Interoperability
Convergence Policies

5. RDF/IOWL
Standards
Definitions

4. Crowd-Sourced
Translation
Rules

2. RDF

Mappings
Pping 3. Translations

between models

| & vocabularies
1. RDF as a Universal

Information
Representation
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ONC Roadmap
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ONC Interoperability Roadmap Draft v1.0

* 166 pages , B *
* Comments due 3-Apr-2015

Connecting Health and Care

for the Nation
A Shared Nationwide
Interoperability Roadmap

g

o /

http://www.healthit.gov/policy-researchers-implementers/interoperability
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ONC Roadmap Quick Reference

The Office of the National Coordinator for
Health Information Technology

CONNECTING HEALTH AND CARE FOR THE NATION:
A SHARED NATIONWIDE INTEROPERABILITY ROADMAP — DRAFT VERSION 1.0

Quick Reference Factsheet
WHERE ARE WE GOING

The Department of Health & Human Services has identified that sharing information more broadly to providers,
consumers, and others to support better decisions while maintaining privacy, is one way of achieving better care, smarter
spending and a healthier nation. To guide the nation toward these goals, the Office of the National Coordinator (ONC)
released A Shared Nationwide |nteroperability Roadmap — Draft Wersion 1.0 (Roadmap) which defines the
implementation of how the government in collaboration with the private sector should approach sharing electronic
health information and addresses the collaborative impact of all stakeholders in advancing interoperability. This alsa
speaks directly to the second goal of the Federal Health IT Strategic Plan 2015-2020, to advance secure and interoperable
health information, and further drives the entire nation toward realizing the development of a nationwide learning health
system. ONC is accepting public comments on the draft Roadmap now through 5 p.m. ET on April 3, 2015.

WHO NEEDS TO COME ALONG ON THE JOURMEY

. People and organizations that deliver care Fa|
People who receive care or support the care of others .-i. and services e
People and organizations that support the m
‘Organizations that pay for care ﬁ public good
People and organizations that generate new m People and organizations that provide health -E-
knowledge, whether research or quality improvement =" IT capabilities

People and organizations that govern, certify, and/or (‘:‘ People and organizations that develop and ﬂ
have oversight S maintain standards @
WHAT ARE THE GUIDING PRINCIPLES

Aninteroperable health IT ecosystem thatis
person-centered makes the right electronic health
information available to the right people at the right time
across products and organizations, in a way that can be
relied upan and meaningfully used by recipients. This
ecosystem should adhere to the interoperability guiding
principles. Based on feedback from a wide range of
stakeholders, ONC updated this set of guiding principles in
version 1.0 of the Roadmap.

ONE S 00ES
NOT AT ALL

WHEN AND HOW WE GET THERE

The Roadmap identifies critical actions
that are necessary to achieve
interoperability goals over the next
three, six, and ten-year timeframes.

L Lo ppaooannan
 Year Agenda (2018-2020) 10 Year Agenda (2021-2024)

3 Year Agenda (2015-2017)

A
learming heaith

comman clinical data set 1o mpr
ealth and health care quality

For more information: www. healthit.zov/interoperability January 28, 2015

——

The Roadmap is based on a core set of business and functional requirements to achieve a learning health mb
organized by five critical building blocks that support the business, policy and technical needs of a nationwide
interoperable electronic health information infrastructure.

Interoperability Roadmap Building Blocks

Learning Health System Requirements

Rules of engagement and governance A, Shared governance of pelicy and standards that enable intercperability
Supportive business, clinical, cultural and B. A supportive business and regulatory environ ment that encourages
regulatory environments interoperability

€. Individuals are empowered to be active managers of their health

D. Care providers partner with individuals to deliver high value care
Privacy and security protections for health E. Ubiguitous, secure netwerk infrastructure
information F. Verifiable identity and authentication of all participants

G. Consistent representation of permission te collect, share, and use

identifiable health infermation

H. Consistent representation of authorization to access health information
Certification and testing to support . Stakeholder assurance that health IT is interoperable
adoption and optimization of health IT
products and services
Core technical standards and functions 1. Consistent Data Formats and semantics
K. Standard, secure services
L. Consistent, secure transport technique(s)
M. Accurate identity matching
N. Reliable resource location

Although these actions will have to be taken by stakeholders to achieve near-term and long-term interoperability goals,
the following four critical pathways are of highest priority:
1. Establish a coordinated governance framework and process for nationwide health information interoperability
2. Improve technical standards and implementation guidance for sharing and using a comman clinical data set®*
3. Advance incentives for sharing health information according to common technical standards, starting with a
commeon clinical data set
4. Clarify privacy and security requirements that enable interoperability

WHY IT MATTERS

Most determinants of health status are social andare
influenced by actions and encounters that accur outside A Aty
traditional institutional health care delivery settings,

suchas in employment, retail, education, and other

settings. This shift requires a high degree of information

sharing between individuals, providers, and Ill

t
organizations, and therefore a high degree of e T

Sogultion =3
interoperability between many different types of health = tenkih Paley W

« Hesith Nath & bt

IT, such that systems can exchange and use electronic

health information without special effort on the part of

the user. The goalof this shift is to a nationwide learning health system—an environment that links the care delivery
system with communities and societal supports in "closed loops” of electronic health information flow, at many different
levels, to enable continuous learning and improved health. This kind of system allows individuals to select platforms and
apps to share and use their own electronic health information to meet their needs without undue constraints.

**The draft 2015 Interim Interoperability Standards Advisory was released on January 30, 2015. ONC is also accepting public
comment on this document now through May 1, 2015 5 p.m. ET.

2
For more information: www. healthit.gov/interoperability January 28, 2015
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ONC Roadmap Infographic

Healtmfgov\

red Nationwide Interoperability Roadmap: The Journey to Better Health and Care

The nation relies on Health IT to securely, efficiently and effectively share electronic health information with patient
consent to achieve better care, smarter spending and healthier people. Interoperability will transform our health system
from a static one to a learning health system that improves individual, community and population health.

O/ 780/ 1 H 3 Number of consumers
94 o o In burdened with providing their
of office-based own health information when
physicians use an seeking care for a medical

EHR system to 'Y problem (such as a test
collect electronic result or medical history).?

patient data.!
62%

In 2013, more than six in
ten hospitals electronically
- exchanged health — — —
information with providers
outside of their system

of non-federal acute
care hospitals use a
certified EHR to
collect electronic
data about patients.!

,,,,,,,,,,,, STATE LINE

Most states have different laws and regulations making it
difficult to share health information across state lines. —

The typical primary Taking a leisurely

€ P oA & a0 care physician has to
ALS Y aAAGA wodnaecaewin @y 17 years

i s =5 o for evidence to go from
n muww 229 51% st e

The number of providers a typical Medicare other Only half of hospitals can
beneficiary sees annually® physicians electronically search for
working in 117 practices” crtical health information
< from outside sources °
(such as in an emergency 1 4 /
o
or office visit)."

of office-based
providers
electronically
share patient information

By the end of 2017

The majority of individuals
and providers can send,

SPEED BUMPS TO INTEROPERABILITY

N . Lack with other providers.®
receive, find, and use a common Health information Aligning Misinterpretation o
£ clinical inf 3 is not sufficiently  payment and differences in / \
set of clinical information. standardized incentives existing privacy laws trust ¢ o 1 in 8
N N the number of Americans
B A in 2013 who tracked a

health metric like blood
pressure or weight using

DETERMINANTS OF HEALTH 80%-90%  smetmottetranny

of health determinants are NOT
related to health care.

Where We

Are Going

n n [ ]
Dietand &

Exercise

= |

Environmental
mmm

Health .
Care System A Economic

- By the end of 2020

Connecting an expanded set of users and data sources through the use |
of #mHealth and #wearables. Advances in the sharing and use of
patient-generated health data leads to consumer empowerment,

person-centered care, active individual health management and |
greater information sharing with the public health community. 2 |

DRAMATICALLY REDUCE THE

TIME IT TAKES FOR EVIDENCE
FROM RESEARCH T0 BECOME
COMMON PRACTICE

(thus better evidence-based diagnosis,
treatment and personalized medicine)

By the end of 2024

A Learning Health System
reduces the time from evidence
to practice. This enables
ubiquitous connectivity, improves
Smarter population health and helps
Spending researchers analyze data from a
variety of sources.

Healthier
People

Better Research Rd

Care N 4 Public Health PI

LEARNING
HEALTH
SYSTEM

Sources:

1. ONC Report to Congress, October 2014 Connecting an expanded set of data sources

and care settings, over time, such as:

adopton_and it
2. 1.9_10_14pdf * Human Services « Nursing homes
3. htphealthit o « Schools * Laboratary and
4. Balas, EA, Buren, SA, Yearbook of Medical Informatics, 2000 « Piisans, ancillary

5. Hospita-Electronc-Query-Capabiltyphp o Emergency responders  « Specialists

6. Pham Hi, Schrag D, 0'Malley AS, Wu B, Bach P Care patterns in Meicare and theirimplications for pay for
performance. N EnglJ Med2007;356:1130-1139, ol

7. Pham HK, 0'Malley AS, Bach PB, Saiontz-Martinez C, Schrag D. Primary care physicians' links to other physicians
through Medicare patients: the scope of care coordination. Ann Intern Med. 2009; 150:236-42

8. Pe Research Center, Tracking for Health. January 2013, Accessed from:
* filsialc

—— * Home and Community

To learn more about interoperability,
visit www.healthit.gov/interoperability.

pdf

9. Health affairs, August Issue; first author: Furukawa M
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What's in the ONC roadmap?

Health IT vision: "learning health system"
Interoperability goals: 3, 6, 10 years

Problem description
— Components, stakeholders and issues

Solution guidance, involving:
— Governance

— Standards

— Policies
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Institute of Medicine;
Learning Health System

Leadership

See http://www.iom.edu/Activities/Quality/VSRT.aspx
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ONC strategic goals
m GOAL 1: EXPAND ADOPTION OF HEALTH IT

GOAL 2: ADVANCE SECURE AND INTEROPERABLE HEALTH INFORMATION

oROVIDER o .mmwnum COMMUNITY
Y i

_UsE
I

GOAL 3: GOAL 4: ADVANCE THE
STRENGTHEN HEALTH AND WELL-BEING OF
HEG%I’TEFF{%‘EAHE i INDIVIDUALS AND COMMUNITIES i

é GOAL 5: ADVANCE RESEARCH SCIENTIFIC KNOWLEDGE AND INNOVATION }}‘3

ONC Roadmap pl16
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ONC timeline

2015 2016 2017 2018 2019 2020

Interoperability Roadmap: High-level Critical Actions for Near-term Wins

Existing communities

agree on coordinated Coardinated govermnance prodess and

QUVEMNANCE Prooess simgle trust ramewark implemented fﬂﬂHDI HlTEﬂ G{WEHH.IH(E
p— — EXCHANGE AND TRUST COMMUNITIES

Comimon rules of Coardinated governance peodess expands and

The road established malntains the comman rubes of the raad

ONC o publish and annually update a list of the best available standards for interoperability

FHIR spexs for querying a _

comamon clinical dataset  Tech developers implement/FHIR spec

refined and piloted for a comman cinical data set
j— | —

STANDARDS
FOR INTEROPERABILITY

Data provenance Tech developers implement specs to

specs published support data provenance industry needs
—

C-CA 20 Tech developers

released implement C-COA Tech devebopers roll

fopublc  implementation guidance ol 2015 certilhed products

Chaify privacy and security

Tequirements to
enabile imeroperability Al public and private payers bo evalve polcy and fusdmg levers
AND REGULATORY
T015 ed, ONC Cent 2015 e, ONC Cert -

* G MU stage I WPRMs ™ & MU stage 3 FRs W MU stage 3 begin

Care providers across the continuum use X142074 12 certified products)sendoes CARE PROVIDERS AND
p———— (e niders across the cogtnm

Comswmers uwse anline porials to access health info up.;rfdg 1o 2015 certified pm;.ulls.-'m KEy CONSUMER USE OF TECHNOLOGY

Consumers aggregate health nfo from many portals in one place via apps

MILESTOMES Send, reveive, find and use a common clnica

Roadmap v 1.0 4 ata set it ealth and health care quality,

ONC Roadmap pl15



ONC building blocks

Interoperability Roadmap Building Blocks

Rules of engagement and governance

Supportive business, clinical, cultural and
regulatory environments

Privacy and security protections for health
information

Certification and testing to support
adoption and optimization of health IT
products and services

Core technical standards and functions

A

B.

ommQgo

b

zgr A

Learning Health System Requirements

Shared governance of policy and standards that enable interoperability 1 0 P a g es

A supportive business and regulatory environment that encourages

interoperability

Individuals are empowered to be active managers of their health 15 P a g es
Care providers partner with individuals to deliver high value care

Ubiguitous, secure network infrastructure

Verifiable identity and authentication of all participants

Consistent representation of permission to collect, share, and use 2_ 2 P a qes
identifiable health information

Consistent representation of authorization to access health information

Stakeholder assurance that health IT is interoperable
3 pages

Consistent Data Formats and semantics
Standard, secure services

Consistent, secure transport technique(s) 2_ 5 P a q es

. Accurate identity matching

Reliable resource location

ONC Quick Reference p2

57



ONC building blocks

Interoperability Roadmap Building Blocks Learning Health System Requirements

Rules of engagement and governance A, Shared governance of policy and standards that enable internperabilitv&lo Pages
Supportive business, clinical, cultural and B. Asupportive business and regulatory environment that encourages
regulatory environments interoperability
C. Individuals are empowered to be active managers of their health 15 P a g e S
D. Care providers partner with individuals to deliver high value care
Privacy and security protections for health E. Ubiguitous, secure network infrastructure
information F. Verifiable identity and authentication of all participants
G. Consistent representation of permission to collect, share, and use 2_ 2 P a qes
identifiable health information
H. Consistent representation of authorization to access health information

Certification and testing to support Stakeholder assurance that health IT is interoperable

ado d o of health IT

3 pages

Core technical standards and functions Consistent Data Formats and semantics

Consistent, secure transport technique(s) 2_ 5 P a g es

. Accurate identity matching
Reliable resource location

==

ONC Quick Reference p2
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Comparison of roadmaps

——

The Office of the National Coordinator for "=
Health Information Technology

Engagement
and
Governance -

Certification
and Testing

*
*

Technical

Standards and
Functions

e Addresses all aspects of
interoperability

e Goal: Interop of a common
subset of healthcare data

e Federally sponsored

e Addresses the technical problem
of information interoperability

e Goal: Interop of all structured
healthcare information

e Collaborative initiative
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Kudos:
General

Undertaking this roadmap!

Addressing all stakeholders

Joint public & private governance strategy
Attention to standards

Policy incentives

Removing barriers to interoperability
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Suggestion:
Clarify "Rules of the Road"

* Not clear what this phrase means

* Policies? Governance process?
— Policies (incentives & remove batrriers)
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Kudo:
Need for interoperability incentives

* Key barrier: "fee-for-service" payment models -- p38

— "Current policies and financial incentives often prevent. . . exchange, even
when it is technically feasible.”" -- p37

— "[We] need to migrate policy and funding levers to create the business
Imperative and clinical demand for interoperability” -- p37

— "Rules that govern how health and care are paid for must create a context
in which interoperability is not just a way to improve care, but is a good
business decision." -- p37

* SUGGESTION:

Stronger incentive policies (carrot/stick)
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Kudo:
Empowering the individual

* Increasingly important:
— Mobile population — receiving
care from multiple providers
— Rising costs
— Patient-generated health data

e SUGGESTION:
Data must be both human and

machine understandable
—Encourages innovation

y&\ﬁ-,_' G\A G G}

66, AFA RO
Ly ,,\A—H
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Kudo:
Access to Personal Health Information

* "No policy, business, operational, or technical barriers
that are not required by law should be built to prevent
Information from appropriately flowing across
geographic, health IT developer and organizational
boundaries in support of patient care.” -- p31

* SUGGESTION:

Should apply to all aspects of healthcare (research,
guality measurement, etc.)
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Kudo:
Open Exchange

* "There should be neutrality in the
exchange of personal health information.
[. ..] Forinstance, a health IT
developer . . . shall not prevent a user
from using health information exchange
applications developed by competitors”

-- P33



Suggestion:
Encourage free and open
Interoperability standards

* No royalties
* No licensing barriers




ONC categories of standards

EXAMPLES OF REAL WORLD
FUNCTIONS OF STANDARDS USE OF THE STANDARDS
p— N

VOCABULARY & CODE The information is RxNorm Code for
SETS (SEMANTICS) universally understood Ibuprofen is 5640

CATEGORIES OF

P FORMAT, CONTENT & Information is in (-CDA packages up data in
STRUCTURE (SYNTAX) the appropriate format the appropriate format

The information moves SMTP and 5/MIME to send
from point A to point B the C-CDA from one setting to another

SECURITY The information is securely X.509: to ensure it is securely
accessed and moved transmitted to the intended recipient

Provides additional functionality so DNS+LDAP: to find the recipient's
that information exchange can occur X.509 certificate to encrypt a message

ONC Roadmap p78

TRANSPORT

#F  SERVICES
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Difference: ONC focus on a
"common clinical data set"

* "This Roadmap focuses on decisions,
actions and actors required to establish
the best minimum level of
Interoperability across the health IT
ecosystem” -- p18

e Forces all users Into
one box
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Misconception:
How to achieve interoperabillity

* "[lt] Is unlikely that a single data format . . .
will support all of the needs of a learning

health system . ..." -- p82
* That is exactly what RDF does!

(except that RDF Is not a data format)

— Universal information representation
— Reason for the Yosemite Manifesto
— Yosemite Project roadmap shows how
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Suggestion:
More focus on data

* ONC roadmap mentions "Interoperability
of processes and workflows"

* Data interoperability is far more important
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AppHegfions come and go,
but data lives forever




Kudo: RESTful interfaces

More than just HTTP!
Uniform interface / API

Data-centric

("Resource-centric")

Obviates the need

for many specialized

protocols

UNIVERSITY OF CALIFORNIA,
IRVINE

Architectural Styles and the Design of Network-based Software Architectures

IIIIIIIIIIII

OOOOOOOOOOOOOOOOOO

Dissertation Committee:

f hard N. Taylor, Cha
fi r Mark S. Ackerm
f David S. Rosenblum

2000

SUGGESTION: More emphasis

72



Suggestion:
Stable URIs for concepts

* Use of Linked Data principles E‘Fq
* Stable URIs for all concepts R D(F
* Every concept URI should link to its

authoritative definition

— Both machine and human oriented

— Free and open — no IP barriers

YosemiteManifesto.org

/3


http://YosemiteProject.org/

Suggestions:
General

* Support the Yosemite Project

— RDF as a common semantic layer
* Stronger policies:

— Incentives for interoperability

— Free and open standards
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Report Card

Scope and Vision A+
Problem Insight A
Focus B
Articulation B+
Feasibility A—
Execution ?
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Questions?
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Comparison of roadmaps

——

The Office of the National Coordinator for "=
Health Information Technology

Engagement
and
Governance -

Certification
and Testing

*
*

Technical

Standards and
Functions

e Addresses all aspects of
interoperability

e Goal: Interop of a common
subset of healthcare data

e Federally sponsored

e Addresses the technical problem
of information interoperability

e Goal: Interop of all structured
healthcare information

e Collaborative initiative
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BACKUP SLIDES
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YosemiteProject

A Roadmap for Healthcare Information Interoperability

.' _...——‘
Semantic

\ InLeroperabllltM e
6. Collaborative W

Standards 7. Interoperability
Convergence Policies

=

5. RDF/IOWL
Standards
Definitions

4. Crowd-Sourced
Translation
Rules

2. RDF

Mappings
PpIng 3. Translations

between models

B & vocabularies
1. RDF as a Universal

Information
Representation



Yosemite Project Roadmap
Semantic \
\ InLeroperabiIit

6. Collaborative /v

Standards 7. Interoperability
Convergence Policies

5. RDF/IOWL
Standards
Definitions

4. Crowd-Sourced
Translation
Rules

2. RDF

Mappings
Pping 3. Translations

between models

| & vocabularies
1. RDF as a Universal

Information
Representation
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Roadmap - 1

—

foundation

N

Use RDF as a common semantic

S

1. RDF as a Universal _

Information
Representation



Roadmap - 2

For common healthcare information
representations*, define an RDF
mapping to/from each format, data
model and vocabulary — "lift" and

"drop".
*Both standard and proprietary \

2. RDF
Mappings ‘
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Roadmap

-3

—

Define translation rules for

RDF representations

N—

Instance data that is expressed In

™

3. Translations
between models
& vocabularies
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Roadmap - 4

—

Create a hub for crowd-sourcing
translation rules

N—

—~

‘ 4. Crowd-Sourced
Translation
Rules
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Roadmap - 5

~
Create RDF | OWL definitions of

the data models and vocabularies
defined by healthcare standards

T

7

5. RDF/OWL
Standards
Definitions ‘
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Roadmap - 6

6. Collaborative
Standards

Convergence ‘

= il

hub for RDF/OWL standards
definitions, to facilitate standards
._convergence

reate a collaborative standards

__~
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Roadmap - 7

~
Adopt policy incentives for

healthcare providers to achieve

semantic interoperability.
N—

7. Interoperability
Policies
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Roadmap - 7

—

(a) Adopt free and open

Interoperability standards.

N—

7. Interoperability

—

Eliminate IP barriers to

Why?

Interoperability.
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Roadmap - 7

_—

(b) Adopt policy incentives for
healthcare providers to achieve
semantic interoperability.

N—

_—

N—

Why?
A healthcare provider has no
natural business incentive to

competitors.

make its data interoperable with

7

7. Interoperability
Policies
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Yosemite Project Roadmap
Semantic \
\ InLeroperabiIit

6. Collaborative /v

Standards 7. Interoperability
Convergence Policies

5. RDF/IOWL
Standards
Definitions

4. Crowd-Sourced
Translation
Rules

2. RDF

Mappings
Pping 3. Translations

between models

| & vocabularies
1. RDF as a Universal

Information
Representation
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