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The Silo Effect
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C=NS" The change of paradigm
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7 integrated clinical systems, care quality and |
= better management
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C=NS*" Why do we integrate
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Dat Data
aid Integration
Small architecture pjg 3
Basic Data Data . .
Data Data _ interoperability
governance Data modeling &
design
Data
Data Data warehousing & quality
Bl
storage Dat Reference & master
Documents & ata data

a
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CZNS Definitions

m Integration, Interoperability

J Integration: Inclusion of apparently separate
applications to build a homogeneous system.

2 (Semantic) Interoperability: Capacity to share
information between heterogeneous systems
(and to automatically process/use it).

2 “Integrating” sometimes is illusory
(100% homogeneity?)

2 “Reaching Interoperability” is usually possible.

CORFOY



Introduction to Interoperability and Standards

e Organizational Level

Syntactic Level
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C=N'S When everything seems the same, but itisn’t

CORFOY



Introduction to Interoperability and Standards

C=NS~ Functional model
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C=NS" Journey to integration
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Profiles

The problem and challenge of transport
focuses on maintaining the essential
functions of the protocol, but in a way that
every entity is free to prioritize which
group of specific functions it will use and

=0

Population Health Support (POP) iIn which proportion. Currently this is

achieved by giving users a scheme.

Trust Infrastructure (TI)
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. Introduction to Interoperability and Standards
C=NS~ Useful aspects
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Evolutionary semantic
interoperability

m Definition of Semantic

Interoperability Capacity of two or more

Capacity to share information ﬁ(ﬁi\gf ?_ Systems to exchange
between heterogeneous systems and - -, . .
to automatically process/use it information in a way that
it can be stored and
processed, and that it
can be understood
without ambiguities
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. Introduction to Interoperability and Standards
C=NS" Breathing space: summary
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“Available”
sounds more
democratic
Shared data

Interoperability
Provided data

Digital transformation - | | | |
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* L Thinking of interoperation
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Interoperability isn't based on designing standards, it's about constructing
an architectural work which is as solid as possible.

Higher # of successful

Applications and Services
projects

“ =

- Adoptlon and Iocallzatlon of standards _.-

T B ¥ ¥ Y
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Strategic
Consolidation
Identifiers patients
Identifier providers
Identifier objects

Terminological services

Definition of terminologies

T
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:
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Digital transformation
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Personas y Cultura

Introduction to Interoperability and Standards

Componentes del dominio del proceso de salud (5.2
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Back to House
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One thing is being able to

-t ) e transport the information,
) and another is that
\\\w\‘w\b“ .

Lives S0 everyone reading the
Spbenic e transported information is
Resy- o able to understand it the

same way
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What is obvious for

the human being, CODIFICATION
isn’t obvious for a
computer »
Solution
Computable
' Semantics
CIE (ICD) LOINC Natural Language jwm
%)
HGNC 0
S i 53
SNOMED-CT 25
=2
UMES CUPS ificati 5
NANDA Classifications =3
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c=Nes  SNOMEDandCIE
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SNOMED CT ISN't 3 | Allows_ to /.ntroduce clinical |
information into the systems in

a standardized way and
associated to codes.

software, it is a clinical
terminology.

Precision in the
representation of clinical
phenomenons.

Support of linguistic
diversity.
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c=Ns* | Furtherreading
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https://www.youtube.com/w1atch?v=o0VG8C_kgafO&t
=4s

https://eciemaps.mscbs.gob.es/ecieMaps/browser/index_10_mc.htm
l
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LOINC

From Regenstrief

LOINC is a common language (set of identifiers, names and
codes) for identifying the sanitary measurements, observations
and documents. You can think of an observation as a “question”,
and of the value of the observation’s result as an “answer”.

If necessary the codes of other standards (e.g. SNOMED CT)
represent the “answer”. Obviously a code isn’t always necessary
for the value of the result. In the case of the quantitative result, the
“answer” is just the numeric value with its associated measurement
units.
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ol =L
= N’sf How LOINC works
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This is a breakdown of LOINC for a manual white blood cell count in a
sample of cerebrospinal fluid, represented by the code LOINC 806-0:

&78 O,

COMPONENT (ANALYTE) PROPERTY

Leukocytes (white blood cells) NCnc (Number concentration) Pt (Point in time)

O

1
9

SYSTEM (SPECIMEN) SCALE

CSF (Cerebral spinal fluid) Qn (Quantitative) Manual Count
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C=NS* Moreinformation regarding LOINC
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Access to
LOINC

Access to search engine
and downloads
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https://loinc.org/
https://loinc.org/get-started/mapping-resources/
https://loinc.org/get-started/mapping-resources/
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c=N&¢ Syntacticstandards
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HL7

International
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B Howtogroup
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Primary
Standards

Reference
Categories Of

HL7

Foundational
Standards
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Exchange standards

Primary HL7® standards

The primary HL7 standards are the most widely used standards for the integration of systems and the interoperability in

health.

Health Level Seven® International

HL7° Versién 2

HL7° Version 3

CDA? Release 2

HL7 FHIR®

ccow

The messaging standard
HL7 V2.X is the most
widely used standard for
exchanging clinical
information in the world.

This standard is
supported by the vast
majority of the existing
systems in health care.

\_

~

J

4 )

The standard HL7 V3 covers
the terminologies, the types
of data and the messaging
which are necessary for a
complete implementation.

It is based on the reference
model HL7 RIM, a common
reference for the
development of the
standard.

o J

For more information about the HL7 standards visit http://www.hl7.org/implement/standards/

-

A document marking
standard that specifies the
structure and semantics of
clinical documents for its
exchange between
providers and patients.

<

A CDA can contain clinical
documents of any type with
unstructured content or
structured and completely
encoded content.

FHIR is a standard that
combines the
characteristics of HL7
V2, HL7 V3 and CDA to
achieve a fast and
simple integration.

Composed of resources,
modular components
combined in systems for
solving real problems in
health care.

- J

\_

/

.

CCOW is a standard for
facilitating the integration
of applications at the
usage level using a
technique called Context
Management.

Allows to synchronize the
information of different
systems concerning the
same patient, procedure
or user at the user
interface level.

/

HL7, FHIR and CDA are registered trademarks of Health Level Seven International.

https://www.caduceus.es/

2018 Caduceus Software SL

https://creativecommons.org/licenses/by-nc-sa/4.0/

n

CDA

Clinical
Document
Architecture

.

IR

(e

V2

Control
Specialist
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c=Nes Alongstory
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V2 Start V3 V3 CDA Fresh Look FHIR Release 4
1987 1995 2005 2011 2018

1980 1990 2000 2010 2020
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T ' Messaging

Establish
- semantics in the
communication.
I I L ; ®

HL7 - Messaging .
standard International
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Introduction to Interoperability and Standards

Messaging: Triggering event

identificacién de prestador <4

Mensaje con informacién de
y del paciente.

Prestador I FONASA

- A -

A

— : — Mensaje de acuse de recibo
—_— — —
lllllllllllllIllllllllllllIOIAGKAQJNA!QJ.lllllllllll"llllll"lllllllllll.llg > | desde FONASA a prestadon

Mensaje desde FONASA que <
ervia el tramo del beneficiario y el
ID encuentro FONASA.

e ——BAR_PO1

I

desde prestador a FONASA

I..lll.lll.llIlllllllllll..llllllﬁgﬁl Mlilllmlllllmlllllm'lllz* T ’ | Mensaje de R de rec‘bq

MSH
EVH
PID
P
AL
D1
FR1

| ~~\& | ADTL | MCX | LABADT | ¥ICK | 198308181126 | SECURITY | ADT -~ AOL | N5G00001- | P | 2.4
| AOL | 198808181123
| | | PATID1234~ 5 N1l | | JONES ~ UILLIANM A~ III| | 19610615 | N-| | C

111 T12000~2012~01 1 | 1 1004777~ LEBAUER ~ SIDNEY ~J. | | |SUR| | -1 | ADM | AO
111 |~ PENICILLIN | | PRODUCES HIVES ~ RASH ~ LOSS OF APPETITE

|00L | I9 ) 1550 | HAL NEO LIVER, PRINARY | 19830501103005 | F
| 2234 | 11| 111 ~ CODEL1S51 | COMMON PROCEDURES | 198309081123
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ISO/HL7 0.* Participation L
21731

1 1
Entity — Role Act
1 1
0 0.* ]
RoleLink ActRelationship §

HL7 ® Health Level Seven Interational. All Rights Reserved.
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" :
C N’S" V3 and its complex data model

CENTRO NACIONAL EN SISTEMAS
E INFORMACIGN EN SALUD
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C=NS~ Documents: CDA-R2
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C=NS* CDA-R2: Simpler
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CDA Document

<Clinical Document>
<id> <code> <title> <recordTarget>
<patinet>

For illustration only.

—

Header —=<
Encabezado - Header (Metacatos)

—
@l | <structuredBody>
<section> —
<code>
<title>Vital Signs</title>

Cuerpo - <structuredBody/>

<text> Temp is 98.6 C </text>

Body —=<
<entry> >—Section
<observation> <code: value, system, name>
<classCode> <moodCode>
<statusCode> ~— Entry
<effectiveTime>
<value>
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C=NS" HL7 FHIR
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Fast  HealthCare lntersperability Ressurces

FHIR: A standard for data exchange in health, published by HL7. It is a specification which defines a set of capabilities
that are used in the entire sanitary process, in all jurisdictions and many different contexts.
Purpose: \ / _ \ Advantages (among others):
/- The exchange of Towards: S . Easy implementation
data in the network, . Positioning it as THE . Better capacity for
specifying standard of communicating
information of international use information
different nature like . Being a transversal . Reduced time of
meta data, framework for the consumption of
representation systems that want to docurn.e'nts .
method and T . Possibility of mapping

readability for with previous standard
\ human beings. / \ / \ formats /
CORFO¥
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c=Ns®  HL7ZFHIR
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F H I R® Resources q* ' =

Interoperability @
Healthcare =

S g po (‘/\W .y

®

( o Resources
= | EEE

Actual Version

R4

2019
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c=Ns* |HL7FHIR
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URI

http://127.0.0.1/thir/AllergyIntolerance/88df-6¢c5725ac794b

Resource

Identification >

“resourceType": “Allergyintolerance”,
“id": "0t7bedac-7125-4415-b637-d0a5c68b5eas”,
*clinicalStatus”: {

"coading”: [{
"system": "htip:/nerminology.hi7.org/CodeSystem/allergyintolerance-clinical”, .
“code’:"acte’, Representation 2
“display": “Active"}J}, . s
“verificationStatus”: { AI I e rg y o r >
“coding": [{ <
“system": “http:/terminology.hi7.org/CodeSy gyintolerance-v v, I
"code": “confirmed"”, 0 9
“display": "Confirmea"}]}, o
‘ol Intoierance g
“category": ['food”], 3
“criticality”: “low”, o
*code”: { o
*coding’”: [{

"system": "htip:f/snomed.into/sct’,
“code": "226760005",
"display”: “allmento lacteo"}]},
“patient”: {
‘reterence”: "Patient/79ae31d9-60e4-4381-809b-b537248¢15d"),

CORFOY
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c=Ns* | DICOM
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Header Preamble
Prefix

Data Element Header

Data Element

Data Element

Data Set

Data Element

Data Set

Data Element

Data Element

Fig. 2 Structure of a DICOM file Fig. 3 Example of a DICOM file
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C=NS" DICOM

CENTRO NACIONAL EN SISTEMAS

e Image Format

Sondy date: IR127200)

Header Preambulo |
B Lo
Prefuo J
SIOOM Masder
"' 1 Topmws !
Data Edement | Header Sona20s
‘\ Cohw 254
Data Element Ber Soosed 8
Data Element
Data Set - —
Data Element
......... Data Set
Data Elomer
2t Elemw
Estructura de un Archivo DICOM Ejempio de un Archivo DICOM
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C=NS* IHE: High-level
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USE CASE TESTING
- SOFTWARE -
Publish Organize SRR Publish
» | NTEGRATION |} ———— PARTNERS
TECHNICAL SPECS PROFILES

-
s CONNECTATHON
Optimize — RESULTS

CHNICAL FRAMEWORKS

INTEGRATION
STATEMENTS

Implement

o N
§*DICOM >

A
@ Submit
m -—-F‘ LOPERS / VENDORS
WBV Interoperable
| -..andothers Products

STANDARDS . .
Specify in Tenders Consuit

USERS / PURCHASERS

CORFOY



. Introduction to Interoperability and Standards
c=Ns* | Thevalueofwhatitcostsus
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Ambulatory case
(Australia)

In this case the diagnostic costs for imagery were reduced,
generating Au$6.6M of value for the health care system. The
patients gained 140K hours, equal to Au$2.9M in terms of
economic output per year.




- Interoperability - Application context of HL/ FHIR
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C = N’S" The value of what it costs us
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Low administration cost (Canada)

The reduction of emergency units patients admission
generated CD$334.95M of value for the health care system,
generating a total of 8.5M hours for the patients and 33K hours
for the providers, contributing to an improvement of the
economic output by CD$68.7M.

In the reduction of readmissions the values were of the same




C=NS" Extensions and profiles
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DE INFORMACIGN EN SALUD

Let's look at
success cases!
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. Interoperability - Application context of HL/ FHIR
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César Galindo V

cgalindo@cens.cl

cesar.galindo@uv.cl
www.cens.cl
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