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ePatient Dave de Bronkart

2009: “So | went into my patient
portal, PatientSite, and clicked the button to
do it <upload heath data to Google Health>

But WTF? An alarm: “! Requires immediate
attention”

o'

0 “Okay, yes, HCTz is my
Hydrochlorothiazide and Low Amount of . i
Dotasalog b the blood pressure medication.

Blood But low potassium? That
Medications given to people who have certain was true When | was

condtions can lead to an increase in side effects
and/or worsening of the condition hospitalized two years ago,
!_‘.'1‘}!‘:'2-"1')3“?*.?:}.'*.1-,‘.‘&’.’:’fa! generally should not be not now. What's going on?’
gven to people with Hypokalemea Thes health
profde includes this condition

Blog: http://e-patients.net/archives/2009/04/imagine-if-someone-had-been-managing-your-data-and-then-you-looked.html
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ePDave’s Google Problem List

. Acidosis . Inflammation of the Large Intestine
. Anxiety Disorder . Intestinal Parasitic Infection
. Aortic Aneurysm . Kidney Problems Causing a Decreased

Amount of Urine to be Passed

. Arthroplasty - Hi
i . Lightheaded

. Bone Disea

. CANCER . Low Amount of Calcium in the Blood
- Cancer Metastasis to Bone

= Cardiac Impairment allgr

- CHEST MASS u Mlgralne HeadaChe

IGRAINES

. Chronic Lung Disease ea and Vomiting

. Depressed Mood
. DEPRESSION

. Diarrhea

. Elevated Blood Pressure
. Hair Follicle Inflammation w Abscess in

SWEEREIE W WA GES

. HEALTH MAINTENANCE
. HYDRADENITIS
HYPERTENSION

Rash
. Spread of Cancer to Brain or Spinal Cord
. Swollen Lymph Nodes




ePDave’s Google Problem List

. Acidosis

. Anxiety Disorder
. Aortic Aneurysm
. Arthroplasty - Hip,
. Bone Disease

. CANCER

. Cancer Metastasis to Bone
. Cardiac Impairment

. CHEST MASS

mmation of the Large Intestine
estinal Parasitic Infection

idney Problems Causi
Amount of Urine to
Lightheaded
Low Amount of
Low Amount of Po
Malignant Neoplastic
Migraine Headache

. Chronic Lung Disease MIGRAINES

. Depressed Mood . Nausea and Vomiting
. DEPRESSION . Nephrosis

. Diarrhea . PSYCH

. Elevated Blood Pressure . Rash

. Hair Follicle Inflammation w Spread of Cancer t(.
Sweat Gland Areas . Swollen Lymph Nod

. HEALTH MAINTENANCE

. HYDRADENITIS

. HYPERTENSION



ePDave’s Google Problem List

. Acidosis . Inflammation of the Large Intestine

. Anxiety Disorder . Intestinal Parasitic Infection

. Aortic Aneurysm . Kidney Problems Causing a Decreased__::>_
. Arthroplasty - Hip, Amount of Urine to be Passed

. Bone Disease '

. CANCER ount of Ca

. Cancer Metastasis to ount of Pota

. Cardiac Impairment

. CHEST MASS

. Chronic Lung Disease

. Depressed Mood

. DEPRESSION }

. Diarrhea

. Elevated Blood Pressure

. Hair Follicle Inflammation w Abscess |
Sweat Gland Areas

. HEALTH MAINTENANCE

. HYDRADENITIS
HYPERTENSION

nant Neoplastic
Migraine Headache
ES

r to Brain or Spinal Cord
. Swollen Lymph Nodes




“the system transmitted
insurance billing
codes
to Google Health,
not doctors’ diagnoses”™

"basically if a doc needs to bill insurance for something
and the list of billing codes doesn’t happen to include
exactly what your condition is, they cram it into
something else so the stupid system will accept it.

e
TRy 1
R

Pl
P < 4
y N
o,

M

- <

(And, btw, everyone in the business is apparently
accustomed to the system being stupid, so it’s no surprise
that nobody can tell whether things are making any sense:
nobody counts on the data to be meaningful in the first
place.)”
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data

001101010
010101001
011110101
011010010
101010100
111101001
100101001
100010011
001010011
010101011
000000000
000000000
000000001
111111111
111100100
000000000
000000000

“We are analog beings trapped in
a digital world... We are compliant,
flexible, tolerant.

Yet we have constructed a world
of machines that requires us to be
rigid, fixed, intolerant.”
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Donald Norman

phenomena




Terminologies

Vs

Information Models



Archetypes

Referece Model
(RM)
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Templates




Templates
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Terminology requires

context

= 44054006|Diabetes mellitus type 2
= But what does it really mean?

 Diagnosis of?

e Risk of?

 Family History of?
 No Past History of?



-~
/o
\ P
\
=

_ _“j’-roblem/Diagnosi\

S_

or diagnosis.
Description A narrative description of the issue,
i ! problem or diagnosis.
Severity The assessed overall severity of the index
T ! problem.
Date of Onset The date / time when the problem was
b (] first identified by the individual.
Age at Onset The age of the individual when the
B (] problem was first identified by the
individual.
Body Site
T . Py

T Problem/Diagnosis

Diagnosis of Diabetes

44054006|Diabetes mellitus type
2

=

T Description E
T Severity B

[tk Date of Onset
{) Problem/Diagnosis

Hi=o

o

@ o %

Data

A
Protocol Reference model

Header

K AP

Structure: Tree

D a Problem/Diagnosis

T

~

The body site affected.

Body Site Details

Details of the body site concerned.

Identification of the index problem, issue

% English v

¥® Adopt Archetype

Full Date and Time

Include:

openEHR-EHR-CLUSTER.anatomical
location.v1 and specialisations

Included




Family History of Diabetes

T summary B 44054006|Diabetes mellitus type
T NameZ
TAaias B
T Relationship [
[t Date of Birth 5
% Deceased? [F

i Data /| . , ‘;15;"/,/' "
}_‘;Family History )e | e T:g Genetic relative E/ 2 Age at Death E

T Problem/Diagnosis &
- /T Clinical Description [&
&2 Medical History B¢
| - "N\ [ Age at Onset [F

»

\ \ ¥ Cause of Death? [

Tjg Genetic Markers EJ

| |
»'
|
i
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No known History of
Diabetes

44054006|Diabetes mellitus type

T Exclusion Statement [F

Data —~2Problem/Diagnosis [
/ EXxclusionofa \+— =< ‘—

| \ C t
\ Problem/Diagnosis/ w

~ AR ————————————.
\__\\_\\ /,--/' / N ’ eC l&‘}
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Downloads Document:

LOINC

from Regenstrief

A universal code system for tests, measurements, and observations.

How do you 30y jlu&ose?

Glucose FGEM Gluwcose Glikoos Glucose Glucose Glukose  Muwadn

LOINC

the clinical data exchange lingua franca

L/ * - | 1L ‘|
PO e ) g
Glucosio £5%  Glicose MoKko:a Glucosa Glucoss  Glucosa  Glukoz

More than 35,000 people in 163 countries use LOINC to make bridges across their islands of health data.

It's free, but invaluable.

Get LOINCing | Go Premium
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1519-8 GLUCOSEA2H POST 75 G GLUCOSE PO MCNC | PT | SER
1518-0 GLUCOSEA2H POST 75 G GLUCOSE PO MCNC | PT | SER/PLAS
6751-2 GLUCOSEA2H POST 75 G GLUCOSE PO ACNC | PT |UR
1520-6 GLUCOSEA2H POST 75 G GLUCOSE PO MCNC | PT | UR
12610-2 | GLUCOSE2H POST CHALLENGE MCNC | PT | SER/PLAS
14759-5 | GLUCOSEA2H POST GLUCOSE PO SCNC | PT | SER/PLAS
6689-4 GLUCOSEA2H POST MEAL MCNC | PT | BLD
1521-4 GLUCOSEA2H POST MEAL MCNC | PT | SER/PLAS
14761-1 | GLUCOSE2H POST MEAL SCNC | PT | SER/PLAS
12652-4 | GLUCOSE"2M POST CHALLENGE MCNC | PT | SER/PLAS
126169 | GLUCOSE2ND SPECIMEN POST CHALLENGE | MCNC | PT | SER/PLAS
9376-5 GLUCOSE3.5H POST 100 G GLUCOSE PO MCNC | PT | SER/PLAS
6752-0 GLUCOSE3.5H POST 75 G GLUCOSE PO MCNC | PT | SER/PLAS
10967-8 | GLUCOSE*3.5H POST 75 G GLUCOSE PO ACNC | PT |UR
12650-8 | GLUCOSEA3.5H POST LACTOSE PO MCNC | PT | SER/PLAS
1522-2 GL A MoNe | pT | PLAS
1523-0 GLUCOSEA30M POST 0.05-0.15 U INSULIN/KG IV | MCNC | PT | SER
POST 12H CFST
15248 | GLUCOSE 30M POST 0T URC TNSOTTR MGNC | PT | SER
15255 GLUCOSEA30M POST 100 G GLUCOSE PO MCNC | PT | SER/PLAS
1491-0 GLUCOSE*30M POST 100 G GLUCOSE PO MCNC | PT | UR
1526-3 GLUCOSE*30M POST 50 G LACTOSE PO MCNC | PT | PLAS
147629 | GLUCOSEA30M POST 50 G LACTOSE PO SCNC | PT | SER/PLAS
6753-8 GLUCOSE*30M POST 50 G LACTOSE PO ACNC | PT |UR
6754-6 GLUCOSE*30M POST 75 G GLUCOSE PO ACNC | PT |UR
1527-1 GLUCOSE*30M POST 75 G GLUSOSE PO MCNC | PT | SER/PLAS
1528-9 GLUCOSEA30M POST DOSE UKG INSULINIV | MCNC | PT | PLAS
1529-7 GLUCOSEA30M POST DOSE U/KG INSULIN IV~ | MCNC | PT | PLAS




LOINC
example
cont...
Glucose

Loinc_Num

Component

Property

Time_aspct

System

14751-2

GLUCOSE".5H POST 50 G LACTOSE PO

SCNC

PT

SER/PLAS

14752-0

GLUCOSE".5H POST GLUCOSE PO

SCNC

PT

SER/PLAS

12645-8

GLUCOSE"*OH POST CHALLENGE

MCNC

PT

SER/PLAS

1498-5

GLUCOSE"*OM POST .5 G/KG GLUCOSE IV

MCNC

PT

PLAS

12654-0

GLUCOSE”*MOM POST CHALLENGE

MCNC

PT

SER/PLAS

12651-6

GLUCOSE"*OM PRE CHALLENGE

MCNC

PT

SER/PLAS

12622-7

GLUCOSEMMO0TH SPECIMEN POST CHALLENGE

MCNC

PT

SER/PLAS

12623-5

GLUCOSEMM1TH SPECIMEN POST CHALLENGE

MCNC

PT

SER/PLAS

12647-4

GLUCOSE"2H POST CHALLENGE

MCNC

PT

SER/PLAS

12624-3

GLUCOSE"M2TH SPECIMEN POST CHALLENGE

MCNC

PT

SER/PLAS

12625-0

GLUCOSE"3TH SPECIMEN POST CHALLENGE

MCNC

PT

SER/PLAS

12626-8

GLUCOSE"4TH SPECIMEN POST CHALLENGE

MCNC

PT

SER/PLAS

13865-1

GLUCOSE*50M POST 50 G LACTOSE PO

MCNC

PT

SER/PLAS

10832-4

GLUCOSE"5M POST 50 G LACTOSE PO

MCNC

PT

SER/PLAS

12639-1

GLUCOSE”5M POST CHALLENGE

MCNC

PT

SER/PLAS

12648-2

GLUCOSE”5M POST LACTOSE CHALLENGE

MCNC

PT

SER/PLAS

12627-6

GLUCOSE*5TH SPECIMEN POST CHALLENGE

MCNC

PT

SER/PLAS

1499-3

GLUCOSE"MH POST .5 G/KG GLUCOSE IV

MCNC

PT

PLAS

1500-8

GLUCOSE”H POST 0.05-0.15 U INSULIN/KG IV
POST 12H CFST

MCNC

PT

SER

1502-4

GLUCOSE”MH POST 100 G GLUCOSE PO

MCNC

PT

SER

1501-6

GLUCOSE”MH POST 100 G GLUCOSE PO

MCNC

PT

SER/PLAS

14753-8

GLUCOSE”H POST 100 G GLUCOSE PO

SCNC

PT

SER/PLAS

1503-2

GLUCOSE”H POST 100 G GLUCOSE PO

MCNC

PT

UR

1504-0

GLUCOSEMH POST 50 G GLUCOSE PO

MCNC

PT

SER/PLAS

14754-6

GLUCOSEMH POST 50 G GLUCOSE PO

SCNC

PT

SER/PLAS




1505-7 GLUCOSEMH POST 50 G GLUCOSE PO MCNC | PT | UR
1506-5 GLUCOSEMH POST 50 G LACTOSE PO MCNC | PT | PLAS
14755-3 | GLUCOSEMH POST 50 G LACTOSE PO SCNC PT | SER/PLAS
6747-0 GLUCOSEMH POST 50 G LACTOSE PO ACNC PT | UR
1508-1 > |(GLUCOS OST 75 G GLUCOSE(PO) McNe | PTC] SER D
15 GLUCDSEMH POST 76 G GLUCOSE/fO MCNC PT/ SER/PLAS
- A
6748-8 _sBLUCOSE*H POIIT 75 G GLUCOS/PO ACNC }’/ UR
1 GLUCOSE"1 /63T 75G GLUC?’ﬁ PO MCNC 4 /T UR
646-6 GLUCW POST CHALLEN}/ / MCNy / PT | SER/PLAS
1511-5 G/ /éMH POST DOSE u/ /INSULIN IV M}/ / PT | PLAS
1510-7 |4 JOSEMHPOST DOSE/ 5 INSULIN L L PT | PLas
AMH POST GLU m ) SER/PLAS
POST M MCNC | PT | SER/PLAS
1512-3 GLUCOSF/ \glv MCNC | PT | PLAS
12615-1 | GLUCOSEA LENGE | MCNC | PT | SER/PLAS
9375-7 GLUCOSEA2.5H POST 100 G GLUCOSE PO MCNC | PT | SER/PLAS
6749-6 GLUCOSEA2.5H POST 75 G GLUCOSE PO MCNC | PT | SER/PLAS
10966-0 | GLUCOSE2.5H POST 75 G GLUCOSE PO ACNC PT | UR
1513-1 GLUCOSEA20M POST .5 G/KG GLUCOSE IV MCNC | PT | PLAS
12655-7 | GLUCOSEA20M POST CHALLENGE MCNC | PT | SER/PLAS
1515-6 GLUCOSE"2H POST 100 G GLUCOSE PO McNC | PT | SER
1514-9 GLUCOSE"2H POST 100 G GLUCOSE PO MCNC | PT | SER/PLAS
147579 | GLUCOSEA2H POST 100 G GLUCOSE PO SCNC PT | SER/PLAS
1516-4 GLUCOSE"2H POST 100 G GLUCOSE PO MCNC | PT | UR
1517-2 GLUCOSE"2H POST 50 G LACTOSE PO MCNC | PT | PLAS
14758-7 | GLUCOSEA2H POST 50 G LACTOSE PO SCNC PT | SER/PLAS
6750-4 GLUCOSE"2H POST 50 G |LAGTOSE PO ACNC PT | UR




1505-7 | GLUCOSEMH POST 50 G GLUCOSE PO MCNC | PT | UR
1506-5 | GLUCOSEMH POST 50 G LACTOSE PO MCNC | PT | PLAS
14755-3 | GLUCOSEMH POST 50 G LACTOSE PO scNC | PT | SER/PLAS
' 67470 | GLUCOSE*H POST 50 G LACTOSE PO ACNC | PT | UR
1508-1 ) |CGLUCOSE¥IHJPOST 75 G GLUCOSEfPO) mcne | PTC] SER D
N ~ 15 GLUCOSEMH POST 76 G GLUCOSE 0 McNe | PT/| SER/PLAS
6748-8 __sBLUCOSEMH PQIT 75 G GLUCOS/PO acne | H | R
15095 | GLUCOSEMEGOST 75 G GLUCQL E PO McNC £ PT | R
2646-6 GLUC(}S/ / POST CHALLEN;/ / McNcd f PT | SER/PLAS
15115 | LW JEMH POST DOSE UL /INSULIN IV mel /| PT | PLas
15107 |40 JOSEMH POSTDOSE/ B INSULIN .kl L_L PT | PLAS
Saaseny postaLud fro | SERPLAS
posTmgl [ [MCNC | PT | SER/PLAS
1512-3 | GLUCOS XY MCNC | PT | PLAS
759 Blood T Testname [F
Glucdse Gllicose T Diagnostic service [&
Ora = T2 Diet Specime T Teststatus |5
E Q Dose | N | _# Specimen detall E
= T Route \ Data // Q Blood glucose |5
E] flTiming ¥ [ 2 Glucose challenge \ . . ..: — :
T,E_% en — \Blood glucose o Per-result a;nnotation El
L El ‘Eg Insulin challenge 7 T Overall interpretation |
After 1 d= te Event | "5 Multimedia representation‘ E
hour B ®Any event __Events B2 Test identification S
PrOtOCOI [y Datetime result issued B




Procedure

T Procedure B

T Reason/s for procedure @
| T Method/Technique [F
{ T Description &

¢ Procedure Details [§

I/ & Anatomical site details 5

/[T Acditional tasks _Bp
“Left hip replacement” = )
52734007 |total replacement of hip|:

! T Unplanned event &
' T Complication [
pr——
T Comments [
%% Multimedia 5

Description J T outcome &

"(Procedure undertaken = -
N B % Procedure unsuccessful
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Detailed
Procedure ] 5
example |

Procedure’undgftaken

ecor / O
“Left hii reilacemini” S i
{363 d plo eure|=(397956004|pros hetic arthroplasty of the hip|

:363699004|direct devicé|=304120007 |total hip_replacement prosthesis|

{363704007 |proceduré site|=(24136001|higjoint structure|:272741003|laterality|=7771000|left|)
,260686004|method|=257867005|insertion - action|})

408730004 |procedure contexti=385658003|done

} cpelax




Quality clinical data
requires:

Information models

(Archetypes/Templates)

+

Terminology



/A Archetype Editor [en] Blood Pressure

File Edit Language Terminology Display Tools Help
O &
openEHR-EHR-OBSERVATION.blood_pressure.vl

Header Definitionl Terminologyl Displayl Interface | Description |

Protocol [] Participation

Dﬂll Protocol |

Person State

- Eventsl Person State l

Structure  Tree

Constraints  Details

Occurrences
[] Ordered

-

Min: [0 £ Max: 1 [[] Unbounded

[Q] Systolic —

: : Description | Peak systemic arterial blood pressure
Q Diastolic - measured in systolic or
Q Mean Arterial Pressure contraction phase of the heart cycle.

QPdsePtm
T Comment

Runtime name ‘
constraint: |

Quantity
Property: Pressure v

Units: [n] [

Limit decimal places
Set min. value >=
Set max. value

[[] Assumed value




¢m Outreach Consultation

3-8 context

¥

Sy other_context
Q) Details

Q) content

& Reason for Encounter A

€ 1.22Story A

- items

O, Patient Story/History A Hidden [0.%] to [

A

5-HE data A Hidd,

© Anyevent A

=Sy data A

T

Presenting History A

= 0 Details

+
¥

b

+- "3 Reported Nasal Discharge

+

3

+

¥

€ 1.2.3 Risk Factors
Q) items

€ Family History A

+

=) items

"3 Reported Concerns A
*s Reported Ear Discharge
“s ReportedEar Pain A

*s Reported Hearing Loss
*s Reported Tinnitus A
“: Reported Vertigo A
%3 Symptom

A

& Family history A
o-8gdata A

: &

3

¥

Summary

Per family member

T Family member name

T Alias

Q) Family member

T Relationship

k! Date of birth

v Deceased?

FX Age at death

& Date of death

% Medical history

T Comment

%¢ Biomarkers
T Biomarker description
@ Biomarker details

Q Multimedia

=)-- 8y protocol

Last Updated

Q) Extension

1| & Specific Exclusion of Family History

£ Exposure

€ Pregnancy/Early Childhood Risk Factors

- Q items

& Healthrisk A
--Sgydata A

T

Healthrisk A

A

A

A

A




CENTERMS

Centro Nacional de
Terminologlas em Salde

Clinical Knowledge Manager

& All Resources

Project / All projects
Incubator:

® All active " 'Under review
Published

¢
() Archetypes
¢ ") EHR Archetypes
Y_-g Cluster
- Composition
@ Element
4 ) Entry
?Action
0 Evaluation
4 @ Observation

O |9

() Altura / comprimento

(L) Exame de imagem
() Histéria

Find Resources

Archetypes ¥ Templates v

@ Pressao Arterial
\Z]‘o 3 <>

BT Posicao

Termsets v

() Pressao Arterial *

% T Fatores confundidores

() Historia médica report
() Medida da cintura e qu
() Pathology Test Result
() Peso corporal

() Press#o Arterial

() Area de Superficie Co
() indice de massa corp¢

=)) Instruction

¥ Admin

B "4 Esforco fisico

E T Status do sono

B Q Nivel de inclinagao

B & qualquer evento

B+ Media de 24 horas 7}% /

State

4

{2) Projects & Incubators

+

‘: New and modified Resources |+

Release Sets

~

Projects ¥ Reports v

B35 @ i I (4 Portuguese (Brazl) v

00060

Pressao Arterial

Help »

Data

Q sistélica B

/ Q Diastélica B
/ QPresséoarteriaI Media B

A [T~ & Sign in &4 Forgot your password? Sign up

7 () Pressdo de Pulso B

\ T Comentarios El

T Tamanho da bragadeira B

/
| T Método B

T Formula de Pressao Arterial Média =

\_T Final da diastole &
\ TdAparelho B

Mindmap Download (Freemind): http://www.centerms.org.br:8009/ckm/OKM/getmindmap?params=cid-resource 1137.70.87 resource-

type archetype locale en revision 1 language pt-br

© Ocean Informatics 2015



Clinical Modelling Tools

= Archetype Editor

= Template Designer

[0 http://www.openehr.org/downloads/modellingtoo
Is

= CENTERMS CKM

[ http://www.centerms.org.br:8009/ckm/



http://www.openehr.org/downloads/modellingtools
http://www.openehr.org/downloads/modellingtools
http://www.centerms.org.br:8009/ckm/

