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Introduccion

Fundacion internacional sin fines de lucro

— http://www.openehr.org
Especificaciones libres
— http://www.openehr.org/programs/specification/workingbaseline

Comunidad de profesionales
— mas de 1000 miembros de mas de 80 paises
— implementaciones de referencia (Java, Groovy, .Net, Ruby, Python, ...)
— http://www.openehr.org/community/mailinglists

Comunidad en espafol
— https://www.linkedin.com/groups/4347256

— https://groups.google.com/forum/#!forum/openehr-es
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Introduccion

¢Quiénlo usa?
— http://www.openehr.org/who_is using openehr/

— Australia, Brasil, Holanda, Noruega, Portugal, Rusia, Eslovenia, Suecia, Reino
Unido, Dinamarca, Nueva Zelanda, Japdn, China, Alemania, Espana, Panama,
Colombia, Argentina, México, Uruguay, ...

Proveedores de Productos Comerciales
Proyectos Gubernamentales

Proyectos de Investigacion
Desarrolladores de Software Open Source
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Introduccion

e Programas: http://www.openehr.org/openehr_programs

Especificaciones
Modelos Clinicos
Software
Localizacion
Educaciéon (préximo)
e Paralberoamérica: certificacion de ACHISA y Cabolabs
— Curso de openEHR

— Curso de Modelado Clinico
— Curso de Diseno de Bases de Datos Clinicas
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Introduccion

Obijetivos
— define una plataforma informatica para la salud
e crear SIS estandarizados, interoperables y preparados para el futuro
e para proyectos econdmicamente viables y sustentables a largo plazo
e altamente mantenibles y escalables a bajo costo
— mejorar la gestion del conocimiento clinico
e contenido, terminologia, procesos, protocolos, reglas, ...
e por fuera del software: el conocimiento no esta "duro'" dentro el software
— neutral con respecto a tecnologias y formatos de comunicacion
— para sistemas longitudinales y transversales
e la HC del paciente es UNICA
— uso inteligente de la informacion clinica
e primarios y secundarios, ver ISO 18308

e salud publica, epidemiologia, educacion, investigacion, mejora de la calidad,
definicion de politicas, mineria de datos, ...
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Caracteristicas

Foco en la HCE, no en la mensajeria

- Lainteroperabilidad comienza en la definicidn de la informacion

Separa conocimiento de datos
— Modelos: Arquetipos - Informacion

Complementario a otros estandares
— HL7, DICOM, SNOMED-CT, ...
Define la jerarquia estructural de la HCE

— Modelo de Informacién Composition
— Describe a las personas que participaron y sus roles, las fechas Section
en que los hechos ocurrieron y cuando fueron documentados, y

todo lo relativo al cuidado del paciente. Entry
— Soporta versionado

Cluster

Capaz de representar cualquier tipo de informacion en salud
de forma estandarizada

— Complejay Heterogénea

DataValue
— Permite utilizar terminologias y unidades de medida estdndar
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Especificaciones

openEHR Reference Model

virtual EHR

terminology =~ demographic EHR archetype
service service service service

EHR Extract
EHR demographic Template Model

composition openEHR Archetype Profile
security common Archetype Model ~ ADL

data structure

data types
support (identifiers, terminology access)

(€ Pablo Pazos <pablo@openshr.ong.es>
service model archetype model information model im core
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Modelo de Informacion

e EHR
— HCE uUnica de cada persona
— Gestion de cambios en CONTRIBUTIONS
— Organizacion de registros clinicos en FOLDERs
— Registros clinicos en COMPOSITIONs

EHR Access

EHR
Ehr_id E Directory

| 1 1 |
| 1 1
d f ¥ H Bk H ;. ¥ |Compositions
PO Y Pl S A A
AN L R P LAY N 1 AN
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Modelo de Informacion

o Registros clinicos = COMPOSITION

— Informacion contextual

autor
participantes
fechas
punto de atencién

— Organizados en secciones y entradas

COMPOSICION

SECCIONES

Pupiladerecha 123456 Sts
Piita irmuierda 1 2 3 4 5 A

— Las entradas se organizan en estructuras
de bajo nivel CLUSTER [ ELEMENT

e ELEMENT puede verse como un campo

con nombre y valor

ENTRY

CARE_ENTRY

ADMIN_ENTRY

OBSERVATION

EVALUATION

INSTRUCTION

ACTION
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Modelo de Informacion

El Modelo de Informacion se implementa en software
— Es genérico, pequefio, flexible, estable (no cambia)

No contiene informacion del dominio de la salud
— Hay OBSERVATION pero no "presion arterial"
— Hay EVALUATION pero no "diagndstico"
— Hay INSTRUCTION pero no "prescripcion”
— Hay ACTION pero no "administracion de medicamento"
— Hay ADMIN_ENTRY pero no "derivacion a especialista"

Todo lo que depende del dominio de la salud se define en
ARQUETIPOS por fuera del software
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Modelo de Arquetipos

e Restricciones sobre el modelo de informacion genérico
e Representacion semantica de conceptos clinicos Unicos

definicion
proposito
uso
estructura
restricciones
terminologia

e Los conceptos cambian, los arquetipos permiten gestionar estos cambios

Gestionados por fuera del software
Por Modeladores Clinicos

e Permiten consultar datos

las consultas no dependen de la BD, dependen de la definicion de conceptos

e Son auto-contenidos, Traducibles, Procesables
e Seagregan en Plantillas para crear documentos clinicos completos
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Modelo de Arquetipos

Q Systolk l
'I]. Diastale
Data ﬂ Mizan Arterial Pressure  [B
B T Positicn 'U. Fulse Pressue |8
T Confounding factars . T Comment
[ g Exerion - - T Cuft size I;
T Slesp status —@-_nn-d Frﬂali.ll'::) / B @ T Location of measuremant
E QT e T Specific location [
B 3y evere /
[ 24 hipur Fearage I T Mean Arerial Pressure Formula |8

http://ckm.openehr.org/ckm/#showArchetype 1013.1.130
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Modelo de Arquetipos

e Archetype Definition Language

OBSERVATION [ ] matches { -- Blood Pressure
data matches {
HISTORY [at0001l] matches {
events cardinality matches {1..*; unordered} matches {
EVENT [at0006] occurrences matches {0..*} matches {
data matches {
ITEM LIST[at0003] matches {
items cardinality matches {0..*; unordered} matches {
ELEMENT [ ] occurrences matches {0..1} matches { -- Systolic
value matches {
C_DV_QUANT ITY <
property = <[openehr::125]>

list = <
["1"] = <

units = <"mm[Hg]">

magnitude = <]0.0..<1000.0]|>

precision = <|0|>

ELEMENT [ ] occurrences matches {0..1} matches { -- Diastolic
term bindings = <
["SNOMED-CT"] = <
items = <

["at0000"] = <[SNOMED-CT (2003)::163020007]> =-- Blood pressure reading
["at0004"] = <[SNOMED-CT(2003)::163030003]> =-- Systolic BP reading
["at0005"] = <[SNOMED-CT(2003)::163031004]> =-- Diastolic BP reading
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Modelado Clinico

e (Crear plantillas
— Reutiliza arquetipos existentes para representar distintos tipos de registros
— Puede no ser necesario crear nuevos arquetipos

Archetypes

Antenatal visit

Diabetic checkup

Tingling feet
Feeling tired

ot

Back pain

102/64 mmHg |

NAD, see 4/52

Thomas Beale, 2007 © Ocean Informatics
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Ejemplo de SIS openEHR

interfazde ~ = s :
3 o I6gica almacenamiento
usuario X
-— ——

{ 1
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\
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I Signs List
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Blood Heart Problem Problem
Pressure Rate Diagnosis § Exclusion
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Clinical Knowledge Manager

http://www.openehr.org/ckm



http://www.openehr.org/ckm

Clinical Knowledge Manager

e alE
o EHR
Cllnlcal Knowledge Manager

I \_) Archetypes 1._) J.) Q
| P.II archetypes
| Tearn: | All teamns Bt
el EH 3
. 4 EHR Archetypes
[ E’, Cluster
I . Composztion
[ @ Element
4 ) Entry
b Action
[ OEvaIuaﬂon
4 @ Obszervation
) Apgar soare
@Audiogram resultt
L) Aoy examination
O Barthel Index
\_)Ellood Pressure
@Ellood matching
(L) Bodily output
'\_.)Elody mazs index
\_)Elody temperature
'»_)Elody weeight
l§3Elraden Scale
OCarer ohzervation
L)Distraction Hearing Test
'g_)ECG recording
@Elec‘troacous‘tic Hearing Test
OExaminaﬁon finding=
"\'_._)Faeces
@Feeding
|+ (L)Fetal Heart Rate
OFetaI hlowement
'i'_.)Fundoscopic examination of eyes

-

v v

-

| Mew and modified Archetypes
| Archetype watchlist
| Checked-out Archetvpes

TTF i
Find Resources

=
=
=
=

I#rairomea, Pablo Pazos, 05@1 oLt

Archetypes » Templates * Termsets * Release Sets » Reviews v General Discussion * Teams ¥ Reports * Tools » About »

| Dastboard || Introduction to ckmM % () Apgar score '*
Apgar score

= D|O|E3 £

& BN @ | 3 Engish ~

el s el

i Adopt Archetype

0000

& Respiratory efiort [
I.-"eHeadRate Bl
SMuscletore B
“©Reteximtabiny B
©Oskincolowr B
\aToml B

@1 minute B
[ @ 2minute B
@aminte B
@sminte B
@ 10minute B

\ Tatnyevent [E

B T Motes on measurement

Events

Mindmap Download (Freemind): http:/fwvw.openehr.orgiknowledge/ OKM/getmindmap?archetvpe-cid=1013.1.172 locale en language en

4]

|»
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Clinical Knowledge Manager

~orEHR

Clinical Knowledge Manager

() Archetypes | (D | (R ]

All Archetypes

Team: Al teams Bt

a

4 (] EHR Archetypes
> T:g Cluster
; . Composition
- @ Element
4 ] Ertry
» “§ Action
> QEvaIuaﬂon
4 @ Obszervation
) Apgar score
(L) Audingram resutt

(L) Autopay examination
O Barthel Index
\_JBlood Pressure
'\_JEllood matching

) Badily output
-JEIDdy mazs index
\_JBady temperature

> -H_JElody weeight
__)Braden Scale

> '\_)Carer ohzervation

) Distraction Hesring Test
JECG recording

() Electroacoustic Hearing Test
'\_)Examination finding=
JFaeces

LJFeeding

\__JFetal Heart Rate

'\_)Fetal hlowement
.._)Fundoscopic examination of eyes
Mew and modified Archetypes

Archetype watchlist
Checked-out Archetvpes

Archetypes =

-

+

Templates * Termsets * Release Sets *  Reviews *  General Discussion T

Find Resources Dashboard Introduction ko CkM () Apgar score ' *

Apgar score
HiEOEs @ w48 BER@ | 54 engish v

defiritian

OBSERWATIOMN[at0000] matches {-- Apgar score

data matches £
HISTORY[at0002] ratches £ - history

I#rairomea, Pablo Pazos,

Teams * Reports * Tools » About »

. Adopt Archetype

events cardinality matches £1..*; unordered} matches {
POIMT _EVEMT [at0003] cccurrences matches £0..1} matches £ - 1 minute

offset matches {
0% _DURATICN matches £
value matches £ |PT1M|:

data matches §
ITEM_LIST [at0001] matches £
items cardinality matches {1,

-- structure

6; ordered} matches £

ELEMEMT [at0009] occurrences matches {0.. 1% matches {-- Respiratory effort

value matches £

0| [lozal:ato010], - Absent
1|[local::ato0il], - Weak or irregular
2|[local:atonlz] -- Morrnal

1
ELEMEMT [at000S] occurrences matches {0.. 1} matches {-- Heart Rate

value matches £

0| [local::at0006], - Ahsent
1|[local:; at0o07], -- =100 beats per minute
2|[local:atoo0s] -- =100 beats per minute

L
ELEMEMT [at0012] occurrences matches {0.. 1} matches {-- Muscle tone

value matches £

0| [local::ato014], -- Limp or flaccid
1|[local::at001s], -- Reduced tone
2|[local::atonia] -- Mormal tone

1
ELEMEMT [at0017] occurrenices matches 0., 1} matches {-- Reflex irritability

value matches £

%) 50 out.

| v

O|[local::atoo1s], -- Mo response
1|[local::at0019], -- Reduced response
2| [local::at0o20] -- Mormal response
4]
www.CabolLabs.com
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Clinical Knowledge Manager

sonEHR

Clinical Knowledge Manager

() Archetypes | (D | O (R ]

All Archetypes

| Team: Al teams 2

al F =
4 EHR Archetypes
[ T:g Cluster
[ . Composition
[ @ Element
4 ) Entry
b F Action
13 QEvaIuaﬂon
4 @ Obszervation
) Apgar soore
(L) Audingram resutt
L) Aoy examination
O Barthel Index
{_JBlood Pressure
QEIIDDd matching
[+ (L) Bodily output
L)Elody mazs index
) Baody temperature
[ -JElody weeight
1 QEIraden Scale
[ -JCarer obseryation
-\_JDistraction Hearing Test
JECG recording
UEIec‘troacous‘tic Hearing Test
'JExamination finding=
-JFaeces
QFeeding
|+ (L)Fetal Heart Rate
'JFetaI hlowement
-JFundoscopic examination of eyes
Mew and modified Archetypes

Archetype watchlist
Checked-out Archetvpes

Archetypes » Templates * Termsets * Release Sets * Reviews v General Discussion =

3] ]

Find Resources Dashboard Introduction ko CkM () Apgar score ' *

Apgar score
HEO@me| ix e i Biglor AE @ | 52 engish ~

Search for:

@ Subject only 8 Subject and
tent

g Stark new kopic

&ll Topics

Diago Bosca o Event offset restriction
(09-Jan-2012 08;51)

Teams

Reports *

Tools *

about *

I have starked also & discussion on the mailing list about this topic, OFfset is nok an attribute in the reference repl 125

model an thus shouldn't be restricted as it is now on this archetype, It should be an assertion,

sirhile we decide if we change this or not, there is another errar regarding offsets, Durations are described

as ranges, not as a default values.,
so all the restrictions as this:

offset existence matches {1..1} matches {

DY _DURATIOM[ak0040] accurrences matches {0..1} matches { --
value existence matches {1..1} matches {|PT10M|:

*
should be changed ko this:

offset existence matches {1..1} matches {

DY _DURATIOM at0040] accurrences matches {0..1} matches { --
walue existence matches {1..1F matches {PT10M}

Sam Heard o French requirement for 3 minute apgar

(12-Mov-2003

10 30) event ko the archetype, Any one from France able to help here?

4]

3
Tunderstand that in France the Apgar is recorded at 1,3,% and 10 minutes, IF so we will need to add this reDl 125

I#rairomea, Pablo Pazos, (:)5@'1 oLt

| v

. Adopt Archetype

2
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Consultas de Datos basada en
Arquetipos

Independencia de la infraestructura tecnolodgica
AQL y ADL-based queries



Archetype Query Language (AQL)

e |dentificador de arquetipo ~ Tipo de informacion buscada
— openEHR-EHR-OBSERVATION.blood pressure.v1

e (Cadanodo del arquetipo esta identificado con una ruta ~ Dato especifico
— [data[atooo1]/events[atooo6]/data[atooo3]/items[atooo4]/value

Registros de Presion Arterial Alta

SELECT
obs/data[at@001]/events[ato006]/data[ateo03]/items[atoo04]/value/magnitude,
obs/data[at@001]/events[at0O006]/data[ate003]/items[atoO0O5]/value/magnitude
FROM
EHR [ehr_id/value=$ehrUid] CONTAINS
COMPOSITION [openEHR-EHR-COMPOSITION.encounter.vl] CONTAINS
OBSERVATION obs [openEHR-EHR-OBSERVATION.blood_pressure.vl]
WHERE
obs/data[at@e0l]/events[ato006]/data[atoo03]/items[ato004]/value/magnitude >= 140 OR
obs/data[at@001]/events[ato006]/data[ateo03]/items[atoOoO5]/value/magnitude >= 90

https://openehr.atlassian.net/wiki/display/spec/Archetype+Query+Language+Description
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ADL-based query (EHRServer)

¢ Definidas mediante la interfaz de usuario
— Mas info: http://cabolabs.com/es/proyectos

Conditions
archetype ID path type Criteria
openEHR-  Adata[at0001 /event s[at000G] O QUANTITY  dgi.magnitude = 1400 AND
EHR-OBSERMWATION blood_pressurewl  fdata[at0003)fiterms[at0004 [fvalue dgi.units = 'mm[Hg]'
=]
openEHR-  fdata[at0001 [fevent s[at0006] 0o QUANTITY dgiomagnitude = 30.0 ARD
EHR-OBSERWATION blood_pressurewl  fdata[at0003)fiterms[at0005 ] fvalue dgi.units = 'mm[Hg]'
=]

https://cabolabs-ehrserver.rhcloud.com/ehr
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Conclusiones

openEHR presenta un nuevo paradigma para el desarrollo de SIS

Enfocado en la gestion del conocimiento clinico y en el uso efectivo de la
informacion clinica basado en ese conocimiento

Independencia tecnoldgica, de formatos, de terminologias, ...
Mejora la mantenibilidad de los SIS
Mejora la interoperabilidad y procesabilidad de la informacidn clinica
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Muchas gracias por su amable atencion

9 pablo.pazos@cabolabs.com

O (@ppazos

@ github.com/ppazos
@ linkedin.com/in/pablopazosgutierrez
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