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A little history ...
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A patient-centered coherent system? ore/EHR
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What is a ‘system’?
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Cancer journey
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One system to rule them all?
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Is ‘interoperability’ what we want? openEHR
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open Platform - vendor-neutral openEHR

Vendor-neutral Information model

openEHR _ yoms
=
€therCIS
Technology-neutral datastore (CDR) better
< Cabo




CDR - Clinical data repository openEHR
- Smart datastore which natively ((:\ chag) ADIPS

stores, retrieves, queries
openEHR data via a standard
API

- All data completely available = Cabo

- Vendor-neutral querying

- No engineering deployment




Vendor-neutral information model for
persistence
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P IDCR - Cancer MDT Output Report.v0
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Report

openEHR

‘Acbpt template

= M/

© Performance Status

Qrdinal
Opticna

WHC Performance Status Score.

0: Fully active [The patient is fully active, able to carry on all pre-disease
performance withaut restriction.)

1: Ambulatory and light work [The patient is fully restricted ir physically
strenuous ectivity but ambulstory and able to carry out work cf & light or
sedentary nature, 2.9, light house work, office work.)

2: Ambulatory and self carz ony [The patient is ambulatory and cepable of
all seifcare but urable to carry out a1y work actvities. Up and about mare
thar 50% of waking hours.]

3: Limited selfcare [The patient is capable of only imited selfcare, confined
to bed or chzi- more than 50% cf waking hours ]

4. Completely disabled [The patient is completely disadled. Cannot carry
on any selfcare. Totally confined to bed or chair]

5: Dead [The patient Is dead.]

Archetypes

_I—
L 4

Significant past
medical history

P T

LA ¢

roblem /diagnosis

L ¢

Signifcant

®«<£ <K

Investigations Assessment
and results scales

Templates



EHR

Archetypes and templates

Template underpinning application Template underpinning application
Archetypes -
Camrisr = 12.:27 AM ) used in template
{ Sack Diabetic Checkup =dit ; —
Cardiology Clinic
ISSUE
Tingling feet, feeling tired R I ssue High Blood Pressure
WEIGHT Weight Weight 66Kg
76kg I
Blood Pressure I
124]92 3 ilee Prege
T Pulse Pressure 78 mmHG
HbAlc spO2 92%
1.5% Oximetry
I I Assessment NAD, see 4/52
Assessment Assessment
Excellent control




openEHR tooling

Repasitories  Sava Imgart

openEHR

Archetype Designer Expart

$ Cavfefe I NDS - SRAR_Care_Home 0.0 %

NDS - SBAR_Care_Home.v0.0 fopenCHR-CHR-COMPOSITICN.encounter.yi)

Definition Description Analytics

al - 0l - | - BlEEEsE

Q@ q>items > Pu se oximeatry > data> Any event bstate > Inspired oxygen » Insaited axyger > Method of oxygen delivery

(t1 )} CPR decisian
@ <@ Significant comorbidities NAME (from: ‘Condition screening questionnaire’)
& 13 Tobacce smoking summary NAME (from: 'Tobecco smoking summary NDS extension’)
& 1% Background notes NAME (from: ‘Chnical synopsis’)
@ <« Allergies NAME (from: Ad hoc heeding)
@ <€ Covid NAME (from: Ad hoc heading’)
& € Assessment NAME (from: Ad hoc hesding)
= = tems
& <« B - Breathing NAME (from: Ad hoc heading’)
3 items
=] @ Respiration
=] @ Pulse oximetry
3 > data

3 @ Anyevent A 0" to [0.1] A Valves changed

= *data
12SpC,
=1 - stata

71 E Insairad oxygen
1 %z Inspired oxygen
2% Onar

| T Methad of axygen delivery 0.4 ﬂ (]

https://openehr.org/ckm

Constreints Deteils Annclations Rm Alttributes
atCode at0064.1
Occurrences 0.7 C O
Type TEXT
O Free text Clinical Knowledge Manager
. Proferred View e
Nasa' prongs
Mesk 0 Al Resourees A
Project / Nl orgjeds v
Nebuliser i
NIV o Active  Under raview  Publishec

Set as Preferrad View

.« o . a
Limit to list ,
| # Archetypes | o2 | & |
Default value _ Physicel actity
) Physieal exmmination fins ngs
PUEM scare

Value
Pregnancy sTanis

Prognancy tear ool
Procedure streening guestion
 Progress note
PRCMIS
Pulmorary funcion tast resul
Pulse deficit
_4 Pulse eximetry
. PulsiyHaar: beat
{0 qS50FA scare
Refrac-ior assessment
) Respiration
Ric-mend agitaaon sedaton
RIne anc 'Weher 12st resits
SARAS Scoie
SARA ataxiz sczle
SCORAD indrw
Skaldtal age
Social cortext scrEenng guas
| SOFEA = Ifll'

€ profects & Incusators v
@ New and Medifled Resources

ﬂ N WALl AV

https://tools.openehr.org/

u openehr.crg/ckm/archetypes)1013.1.3084, mindmag

AD cdh B SCT B8 SC7-UK ™" Ap 1 CKM: R Naws /i

d M UML

Archetypes * Templates * Tarmse:s + Kelease Sats ¥ Reviews = Projects * Disaussion ~ Reports * Tools + Help -

& 1an mencoll (D) Log cut:

J 7 Dashooard ”,0 F nd Resources 'Jﬁ Pulse oximetry ° 1
a> Pulse oximetry (Latest revision / latest published) ®
ﬁ.l:l~ali_.== ST, U Ve P & - ¥ tdny- acretype
Q
Q
3
12 Sp0. |
&+, " Exertion Q spocC J

+ Inspired oxygen - 12 SpCO |
T Confounding factors 12 SpMet I
Data }
‘ T Sensor site + Waveform ]
Pulse oximetry
Z. Pre/post-ductal “v Multimedia image |
- Protocol )
"= Oximetry device T Interpretation
¢ Extension T Comment
"® Any event —— - Events Description [+

Attribution |+



https://openehr.org/ckm
https://openehr.org/ckm
https://tools.openehr.org/
https://tools.openehr.org/

NHS Scotland: National Digital Platform openEHR

194. Itis no longer acceptable in this age that our health service is still using muiltig -
incompatible systems and various platforms. In all our work we have heard Paul Miller @docpaulmiller

Running thought: There is no need
to try to maintain the GP record as
the 'source of truth' when we have
@ndsscotland platform. We only

ever did that before because there

It is no longer acceptable in this age that our health
service is still using multiple incompatible systems...

167. We agree the best way forward for data sharing is through a single platform, or

spine, for data that other systems connect into and we note witnesses and the was nothi ng else better. AC pS,
Scottish Government are in agreement. Can the Scottish Government advise DNACPR. Immunisations etc. are
whether it has had discussions with other countries regarding the use of a single ) ! !
platform? not just for GPs. Put them on the
platform!
...the best way forward for data sharing is through a Q

single platform...

Open digital platform

. e - I * Enhance the NHS Wales EMPI along

open principles to facilitate a more
ReSPLCT developed Patient/Citizen
identification strategy.

Enhance the NHS Wales Integration
, and Interaction Engine to provide
FOA a truly open platform for NHS Wales.

Glasgow ACP Oncology MDT

e Focus the work of the National Data
Asthma ACP My Cancer Care Resource (NDR) programme on the
- creation of a National Clinical Data
Schedules Repository in line with open principles
Labs whilst progressing the programme
as a whole.

Endocrine Clinic My Diary

Make migrating the WCP to an open
Ophthalmelogy architecture the highest priority for

the product in the next 12 months.
This will need to address any impacts

on the current work programme.



https://wardle.org/strategy/2019/09/22/health-technology.html
https://wardle.org/strategy/2019/09/22/health-technology.html

RDBMS - ‘so 20th cen '? openEHR

HiGHmMed

Medical Informatics

PDMS Database
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openkEHR applications - at scale  overEHR
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Medikamentbruk Allergie”,
Bruker medikamenter? Har allrgre
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Allergen _ 4
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Clarithromycin (Clarithromycin) +| | samarbeider godt. Ingen plager i syeblikket.
DOSE S00 mg ~ 2X per day — Oral Kinisk beskrivelse [ @
blodtrykk systolisk
Co-amoxiclav (Co-amoxiclav 500mg/125mg tablets) D lege ved -4
DOSE 1 tablet - 4X per day - Oral @ MaxManusintegrato ¢ A Uttt dto
G [31. mai 201710 1434 @)
Dopamine (Dopamine 200mg/Sml solution for infusion pre-filled syringes) Det B
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© 00t 1 tablet - 4X per day - Oral L L 1) e - o
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@, Metformin (Metformin) (e SO s ’
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Promazine (Promazine) & ) )
005 200 mg - Evening - Orsl 8] Likemedel (0) smarta i buken P
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Bilder Bestallare T
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Covid-19

Registrer ny:

Screening COVID-19

Anamnese

Er noen av fglgende symptomer tilstede hos pasienten?

Feber %

O Tilstede O Ukjent

Hoste *
O Tilstede O Ukjent
Kortpustet *

O Tilstede O Ukjent

O Fravaerende
O Fravaerende

O Fravaerende

Registrer ny:

# discourse.openehr.oeg/Vproject-coviete/376/2

Open EHR Discussion Forums

CKM  Website Specifications

& Project Covfefe &

B Covié19 W Apps (ovid 19

1 lsn.menicoll U openEHR International B o F 28 #
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Some of you may have become gently aware of a project that a small number of openEHR folks (mostly from vendors)
have been quietly working on for the past few days. This came from an idea that @Bna of DIPS and his team had
discussed of the need for some kind of app to help hospitals screen patients for risk of Covid-19.

Basically this is the primary use case (good old fashioned paper form) from the US)

[] HeraldNet.com - 4 Mar 20

- et

===~ How medical pros decide whether to test someone for COVID-19 |
HeraldNet.com

o —

This checklist could be useful to prospective patients — as well as health-care workers.

A citizen-facing equivalent 10 has been produced by NHS-111 in the UK, using the Public Health England Risk
assessment advice 2

https://www.youtube.com/watch?v=0AzjHdiioDY &feature=youtu.be
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openEHR CDR in the hospital
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Archetype: 120
Template: 80

1,500,000 patient
cases so far

CLEVER: openEHR CDR
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https://www.youtube.com/watch?v=oAzjHdiioDY&feature=youtu.be
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https://assets.ey.com/content/dam/ey-sites/ey-com/en_gl/topics/health/ey-global-health-tech.pdf
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Information models and openEHR
Terminology -1
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Information models and

Terminology -2
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Good use-cases for a reference terminology?

Suspected [A low level of
clinical certainty about the
propensity of a reaction to the
identified 'Substance'.]

Likely [A reasonable level of
certainty about the propensity
for a reaction to the identified
'‘Substance’.]

Confirmed [A high level of
certainty about the propensity
for a reaction to the identified
'Substance’, which may include
clinical evidence by testing or
re-challenge.]

Resolved | The previously
known reaction to the
identified 'Substance' has been
clinically reassessed and
considered no longer to be an
active risk.]

Refuted [The propensity for a
reaction to the identified
'Substance' has been clinically
reassessed or has been
disproved with a high level of
clinical certainty by re-
exposure or deliberate
challenge.]

openEHR

Immune mediated [Immune
mediated reaction, including
allergic reactions and
hypersensitivities.]
Non-immune mediated | A non-
immune mediated reaction,
which can include pseudo-
allergic reactions, side effects,
intolerances, drug toxicities
(for example, to Gentamicin).]
Indeterminate | The
physiological mechanism could
not be determined.]



Querying - AQL and terminology  ov¢/EHR
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y_a/data[ateee2]/items[atee22)/value/defining code/cods

tches{TERMINOLOGY( "expand®, ‘org.hl7.fhir.r4’,‘url=http://terminology.hl7.org/valueSet/v2-0001°)}"

Preview v

q": “select \na_a/datalateee2]/items|atee22]/value/defining code/code_st
ehr_id,\na/context/start time/value as time,\na/composer/name as author\n \
a_alopenEHR-EHR-EVALUATION.gender.vl] \n\nWHERE a_a/data[ateee2]/items|[atee22
\nmatches{ TERMINOLOGY( ‘expand”’, ‘org.hl7.fhir.r4’,'url=http://terminology.hl

|

“/datalateee2]/1tems|atee22]/value/defining _code/code_string”,
“admin_gender”

“/ehr _id/value”,
“"ehr_id"

"/context/start_time/value”,
“Time”

* /composer /name”,
“author”

IIFII,
“3392¢98e-9e05-4d3b-a544-722ef3c84478",
“2020-03-01T7T18:09:52.921+00:00",

“Dr. Yamamoto®

-'1. -
"3892c98e-9e05-4d3b-a544-722ef3c84478",
“2020-03-01718:09:52.921+00:00",

“Or. Yamamoto®




Why not ‘just’ terminology? openEHR

Review > Methocs Int Med. 1998 Nov;37(4-5):384-403.
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Alan Rector :
https://slideplayer.com/slide/4781146/
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Handling context / state openEHR
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Tl vaccineCode z | 1..1 CodeableConcept Vaccine product administered

Binding (example): The code for va

varcina.cnda html \

Tl N =W IU

wasNotGiven 21 | 1.1 Boolean

o Vaccination procedure =“61761000000109 | Second measles, mumps and rubella vaccination
Carry ALL of the meaning in not done (situation) |”
SNOMED CT |

notGiven = “true”

Vaccination procedure = “170433008 | Measles mumps and rubella vaccination - second dose
Distribute meaning between (procedure) |”
information model and SNOMED CT notGiven = “true”

resonNotGiven = "213257006 | Generally unwell (finding) | "




Next steps? openEHR

e« SNOMED CT ‘free’ sets - morel!

 Build on the IPS and COVID-19
free sets

e Scales, Scores, ‘metadata’ ??

| ab analytes, histopathology
findings ?7?




Next steps? openEHR

* Education that terminology/ ‘
ontology cannot solve all of the -
Issues In standardising health and
care records - we need
information models

« SNOMED CT+ FHIR + openEHR

* build on existing work e.g. FHIR
Vital signs advice
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