openEHR reflections on the
‘Blue Line’
lan McNicoll
- EHR

P openEHR Foundation
Z Zcean

“Unformatics Ocean Informatics




Mary’s story ...

4

(1,) o
earning

A\ Care ) fds
using

Diagram after P. Hill

~EHR




The apps and ‘hacks’ revolution
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Experience of interoperability

Semantic Health SiOp report 2009

“... SiOp implementation ... depends on social,
cultural and human factors within each
organisation, region and country, each system

and each time period.

. realising full SiOp is not necessarily a consensual
goal in every place at any fixed time.”
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Opportunities

» However, demand for interoperability continually
emerges
> in all sectors
- at all levels of organisation

» In UK primary-care sector interoperability is now
a key business challenge to meet multiple
‘standards’ demanded by different customers

» Systems and processes to meet that demand are
deficient
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Interoperability is not a
technical problem

» It is a clinical problem, which reflects

> Diverse clinical recording practice
> Diverse recording requirements
- GP vs. specialist perspective

> Lack of clinical involvement in standards development
- Too technical?

- Too time-consuming
« Clinical informatics is hard
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openEHR Foundation

» Not-for-profit Foundation based at UCL CHIME

o

» develops open specifications for a clinical information
model allowing commercial and open source use
- as the basis for application development
- As the basis for standardised, shared clinical content

» develops publishes crowd-sourced, open-source
clinical content specifications
- Archetypes, Templates, Termsets
- openEHR Clinical Knowledge Manager (CKM)

- www.openehr.org/knowledge
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http://www.openehr.org

Archetypes

» Computable models of discrete clinical

concepts

- “Maximal data set”, Universal use case
> Include bindings to terminology

» Familiar components of a health record

- Blood pressure, Medication order, Family history
> Prostate cancer histopathology result

» Models of components of ‘clinical practice’

- Designed for use within systems not just between
systems
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Archetypes: Apps for data

» Manageable clinical content components

> Clinically and collaboratively authored
- Using open-source development paradigm

- Democratised clinical content development

- Open CC-BY-SA licence allowing both commercial and open-
source use.

» Agility to respond to continually changing
clinical demand
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Models of clinical practice
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Templates

» Formally define a specific aggregation of
archetypes

> For a particular clinical setting or use-case.

- Constrain the component archetypes to make the
maximal dataset 'fit for purpose'

» Create ‘minimum datasets’ to underpin ...
- Data entry screens ,messages
> Clinical standards
- “Model-driven development’

"EHR




Archetype re-use in Templates

- = Antenatal visit

‘ Diabetic checkup \

Tingling feet
Feeling tired

Issue ] iy

/ Back pain

66 kg

76 kg

102/64 mmHg

7.5% 142 /min

Excellent control NAD, see 4/52

Template 1 Template 2
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public partial class

private DvQuantity rate;

AnyEventEvent : EventBase

[Element (" /data/items"”, "atd004", "Rate")}]

[AttributeConstraint{"value",
public DvQuantity Rate
{

get { return rate; }

set { rate = value; ¥

i

private DvCodedText rhythm;

"DV_QUANTITY")]

[Element (" /data/items", "atd005", "Rhythm")]

[AttributeConstraint{"value",
public DvCodedText Rhythm
i
get { return rhythm; }
set { rhythm = value; }
1

private DvCodedText depth;

"DV_CODED_TEXT™)]

[Element(" /data/items"”, "at0016", "Depth"}]

[AttributeConstraint{"value",
public DvCodedText Depth
i

"DV_CODED_TEXT")]
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openEHR CKM: Web 2 collaboration

Clinical Knowledge Manager

O archetypes [@ | O | @

All Archetypes -
Team:| Al teams i =

a El
4 CYEHR Archetypes
- 8 custer
o B composition
i @ Element
4 JEntry
& “F Action
a () evalation
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() Adverse Reaction
Alert
D ciation
() Clinical Synopsis
& () Evaluation of risk of condtion|
b () Exclusion statement
Goal
) Obstetric summary
O pregnancy
b () Problem
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) Audiogram resutt
(O Autopsy examination
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Archetypes ¥ Templates + Termsefs v Release Sefs * Reviews = General Discussion » Teams v Reports v Tools » About =
Find Resources || Dashboard || () Blood Pressure * | Round 3 Review Summary: Blood Pressure |
Editor Feedback.
Noted. Defined in the ADL at Blood Pressure
present. T3 = . - § _
HERO@ehk® rR08 - AR@ L S b I & engish v
Collapse all  Expand all Compare Archetypes
Data .
Branch: e
Systolic Peak systemic arterial blood pressure  Property: Pressure Jeroen Meintjens (05-Nov-2008) & Trurk Trunk (Rev. 23) = Trunk (Rev. 22)
Quantity @ over one cycle - measured in systalicor  Units: Just for the detaie: Td praf mie \_)
Ocurrences: 0 contraction phase of the heart cyde ust for the details: I'd prefer a lmi . iFiads . 5
[SNOMED-CT(200. (on - mt;lgg‘g‘%;:g?% below 1000, to prevent for type-erors C“”derf’jt;bte‘ Published Modifled: 14-Juk2011 13:20
examination - Systolic B reading (finding)) ' (1000 instead of frequently entered 100) Modified: 10-Dec-2011 05:07
== might want to set Imit to 999. Log Translated archetype from
Log Translated archetype from message: | English to Arabic (Syria).
message: | English to Spanish Translation outline checked
Anneke Goossen (17-Hov-2008) & (Argentina). Traduccidn del with Google Translate
In the project e-diabetes there is also 2 arguetipo del Inglés al S [ compare
concept 314446007: average day interval
systolic biood pressure and 314445006: Ol compare
average night interval systolic blood -
Non-ase bood pressre 3 Kt
suggested is also not consistent with
intra-arterial blood pressure.
Branches
Active branch Committed branch
Melvin Reynolds (17-Nov-2008) £ thanga.che (Rev. 23.1) - domingo.liotta (Rev. 22.1)
Stef Verlinden a Interpretation of blood pressure values LIS D e
22-Jan-2009 15: 28) From the recent literature it can be learned that a single ‘office measurment’ (even in dupli- or triplicate) doesn't have much value. In about 25, '

Cheers,

Stef

Ian McVicoll @
08-Jan-2009 00:54)

The gold standard for determining the actual BP is the 24 hours BP measurment. In that case the average from

Do we need something on anxiety level?

Should we inlude a cluster Slot for @ CLUSTER archetype Anxiety level

actual BP (masked hypertension). Overallin only 50% if the office measurements the actual BP is measured.

domingo.liotta (Rev. 22.3)

Second best is the home blood pressure measurement according to the ESH protocol. For seven day the BP is
remaining 24 measurments represents the actual BP.

My question is where/ how do we store these average values and how can we discriminate such a calculated (an

My initial thought was to see those calculations as an evaluation but I know that there where some arguments (alth

In GP patient anxiety/ agitation is a commen cenfounding patient state for a2 number of abservations e.g BP, Respirations, heartrate,




openEHR CKM - archetype
repository

/' "Blood —
Clinic @5 Blnclu_:l Pressure . B _ o ==
T BECOOpii@® v RS O-FHR@L LB I & en
All Arche| Head <lower_included>true</lower_included>
Strad <upper_included>true< fupper_included>
| oceur <lower_unbounded>false < /lower_unbounded>
4| Cardin <upper_unbounded>false< /upper_unbounded:>
<lower> 1< /lower>
Q. <upper>1l</upper> 3
< foccurrences> B
<node_id /=
<property=
Q <terminology_id>
<value=openehr< /value=
< fterminology_id>
<code_string>125< fcode_string>
< fproperty >
Q <list> e Formula [3
<magnitude = ]

<lower_included>true</lower_included> -
<upper_included>false< fupper_included>
<|lower_unbounded>false< /lower_unbounded:>
<upper_unbounded>false < /upper_unbounded>
<|lower>0.0< [lower>
<Upper=1000.0</upper>

< /magnitude>

<units>mm[Hg] < /units>
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openEHR CKM - clinical
collaboration

Mean Arterial Pressure
Quantity &
Occurrences: 0..1 {(optional)

The average arterial pressure that
accurs aver the entire course of the
heart contraction and relaxation oycle,
MAP can be cakculzted using {2 x
Systolc Blood Pressure + Dlastolic
Blood Pressure) divided by 3.

Property: Pressure
Units:

o 0,0,.<1000.0 mmHg]
Lirnit decimal places: L

Eugene Iaras (19-Jan-2005) 2

As per Cardiovascular Physiclogy Concepts
by Richard E. Klabunde, Mean Arterial
Pressure (MAP) is determined by the cardiac
output {CO), systemic vascular resistance
(SVR) and central venous pressure (CVP):
MAP = CO=SVR + CVP. Because CVP is
usually at or near 0 mmHg, the above
formula is often simplified to:

MAP = CO=5VR.

In practice, MAP is determined using
arterial pressure measurements, At resting
heart rates, MAP can be approximated using
systolic pressure {SP) and diastolic pressure
(DPY:

MAP = DP + 1/3%(SP - DP}

or equivalently:

MAP ~= (2%DP + SP)/3

Also see: http:/fwww.mdcalc.com/map

Andrew James (21-Jan-2006) £

There is also a commaonly used “easy”
formula: DBP + pulse pressuref3. The
"geometric MAP" may be the bast measure
{Chemila et al, ] Appl Physiol 99: 2278-
2284, 2005 ) but this may not be widely
known, and is probably not used in standard
measuring devices. Suggest seek advice for
one of the specialist cardiology societies



‘One language on the Blue Line?’

» Interoperability cannot be technically or
philosophically engineered
> |t must be negotiated by stakeholders

- Vendors must play a critical role in process
> “Ontologies are not enough”

» Traditional ‘standards’ development is too
slow and inflexible to meet consumer needs

- Open-source, web 2.0 collaborative methods and
timescales must be adopted







