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Background - Discussions with Clinicians

Information
~ Knowledge - Caremap ‘ collection

elicitation analysis “
Potential decision

Literature Questions support points

& Data
refining

Meetings
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Background - Ongoing Management Caremap

Action: treatment plan;
change; frequency of
follow-up

Prediction: severity of
RA, given treatment
and history

UML Activity Diagram
Scenario: Caremap of RA Ongoing Management
Date: 23 October 2018
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Background — self-management (DAS caremap)

Action: treatment plan;
change; frequency of
follow-up

Prediction: severity of
RA given treatment

UML Activity Diagram

Scenario: DAS App Caremap for RA Follow-up
Date: 19 November 2018
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Prediction and Decision

Care process Potential decision points
Diagnosis RA Diagnosis

Initial management DMARD Prescription

Initial management Follow-up

Ongoing management Disease Activity?

Ongoing management Issue in Blood?

Ongoing management Change Medications
Ongoing management Biologics Prescription
Ongoing management Follow-up

Self-management Disease activity measurement
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Causal Modelling

Background
[ Risk factors ]

I'D:Is:e:a_;é'::::::::::l::::::::::::::_:
; [Disease state] i

'Signs and symptoms ~~_— >~_ |
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Progress on the diagnostic model

Demographic Risks Personal Risks

Obesity

Gender ifestyle

Alcohol
Smoking

Age

Medical Background Risks

Any autoimmune
diseases
L R M
Z | e

\

Hormonal Patholog RADiagnosis

Diagnosis

% | pisease
Severity

Pathogenetic

eropositivi

N N

Type |

Comorbidities

labete Thyroid
Autoi mmune

Lo

Nisspass Skin
soriasi
SA
UA PA —
Inf. Bowel cA X c1p
Other Disease
Inflammat
Alternative -
Explanation of ~ Alternative
Joint Pain Disease Effect on
CRP Iternative
Disease Effect

on ESR

b2 Titre

Current Medication

Symptoms

Serology




Diagnostic model and data

44 fields
Baseline
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Simple diagnostic BN

Risk Factors

Gender Age Smoking
Undemeiggth.l“1 789% Female- 63.014% I 27-379% No:&meking 5262'3655%
' - 59.719% Low §°17
Normal {77 36.618% Male-] 36.986% :l Medium {]15.608%
Overweight{ ] 26.789% 12.901% High4]10.917%
Obese{] 34.804%

i VL N \
Di_:jase \ \\ J

Disease Severity Diagnosis

Pathogenesis

0.2
0.1
0_

RA{ 57.442% K

Other IA 1 42.558%

TSN

Rheumatoid
Factor

- \ N q
Tender Small Joints D/ \\Rheumatoid Factor Titre ACCP Titre

High 4 I 33.333% Swollen Small Joints Joint Pain High - | 33.333% High4{ l 33.333%
Medium{ | 33.333% High {]33.333% ) High ]~ ]332.333% { Medi 33.333% Medium{ | 33.333%
Low+ |33-333% Medium - |33.333% / Medium 4 |33.333% Low 33.333% Low - |33.333%
Low - | 33.333% Low+ |33.333%
Swollen Large Joints l! J] CRP \A ESR
High {~ 33.333% Tondor Large Jokis Siiness High J ] 33.333% High ]| 33.333%
Medium { ]33.333% High {7 ]33.333% | || | Y#$ afa% Medium{_ |33.333% Medium{ |33.333%
Low{]33333% Medium{ 33333% ||| nod  |41.48% Low {1 33.333% Low{ ]33.333%
Low - ] 33.333%

signs Symptoms Serology




Simple diagnostic BN — low risk

Risk Factors
D] Gender D Age (D] Smoking
%lde,weigﬁff" Female- ] 100% No Smoti:v% :D 100%
OVJiféi";ﬁiID 100% Male £ 100% Meﬂ?gmh :
I m’w' Scerario - Male | SRR ey Scgnario 1 No Smoking |

Pathogenesis

Ditaats \\ \ J’

\
=]D| Disease Severity D]  Diagnosis

0.21
RA42.631% (K
0.1 K— -

od Other 1A 97.369%
O i — Wiy W ;3/

Rheumatoid
Factor

— o cum— 2 \ . Z
\ hy g4
EITender Small Joints 1)/ \\L[_)kumatoid Factor Titre 2] ACCP Titre
High - QJSwollen Small Joints LI)_| Joint Pain High 4 High -
Medium 4 High - y High-D 23.106% H Medium 4 Medium 4
Low ]100% Medium / Medium 4 |42.826% Low - |100% Low - |100%
 Scenariot:lo Lowd |100% Low{ | 34.067% Scenario 1 : Low | IScenario 1 : Low |
X Scenaria1:Low J, \A
D | Swollen Large Joints g - DJ CRP D] ESR
: 2] Stiffness - Hiah
High D Tender Large Joints High igh -
Medium {7 20.622% High {]7.865% Yes; Medium Medium
Low 4 |79.34% || Medium{ |35.77% No4 1100% Low 4 |100% Low{ |100%
Low - ]56.365% SEaRaneAtNG l  IScenariot:Low | l———Scenario1:Low |
Signs Symptoms Serology




Simple diagnostic BN — medium risk

Risk Factors

0_

/

Other IA-] 26.341%

B

5 D]  Gender D] Age D Smoking
: _Bmi Femaled | 100% No Smoking
nderweight- 2 100% Low
Normal{7] 100% Wais :l Medium {77]100%
QOverweight- High -
Obese _[Scengrio 1:Female | [Scenario 1 : Mid Scenario 1 : Medium
- Scenario 1 : Nsynal | \ ' / TR
= N /
Disease \ \q J Pathogenesis
=|D| Dpisease Severity D]  Diagnosis
0.3+
RA 73.659% <
0.14

Rheumatoid

Factor

Signs

Low - | 40.259%

Symptoms

> \ ~—
= ~ 24

(D] Tender Small Joints / ~\ | D bumatoid Factor Titre D] AccP Titre

High D |Swollen Small Joints D Joint Pain High 4 6.04% High -
Medium High - Y High - Medium { | 30.579% Medium {7 ] 100%

/ N

Low - | 100% Medium |100% Medium 4 ]100% Low{  |63.381% Low -

L Scenario1:Loy  LowH Low - iScenario 1 : Medium |
X1 TScenario 1 Medium | é—lScenariM :Medium | \

D | Swollen Large Joints 4 B Stimess D CRP D] ESR

High41.052% D Tender Large Joints High{1.075% High ] 10.292%
Medium { | 30.589% High { ] 15.154% Yes] Medium { 5.893% Medium { ] 24.388%

Low 4 |68.358% Medium+ |44.587% Nod 1100% Low 4 193.032% Low 165.32%

Serology
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Simple diagnostic BN — high risk

Risk Factors

o D]  Gender DJ Age D]  Smoking
BMI ] i
i MNo Smoking 4

Underweight Female 1 100 Low 4

Normal+ K Medium -

Overweight- 100% High {7771100%
Obese{ ] 100% o Scengrio 1 : i i
: : S 1.:High

——————=Scenario 1 : Okese | nae g

Female,..l7_43cenario 1: Eld

Disease

Z | D | Disease Severity

0.3
0.14
0-
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Other 1A4(8.967%

\\ Y/
m Diagnosis
RA4 91.033% [

§

Pathogenesis

Rheumatoid
Factor

oo o \ S \
e — A/ ~\Qjeumatoia Factor Titre D] AccpTitre
High - |Dswollen Small Joints [D|  Joint Pain High {] 9.373% High {7 100%
Medium 4 ]100% High - / High 4 |100% 4 Medium 4 |47.449% Medium 4
Low Medium 4 |100% Medium 4 Low - |43.1 78% Low -
—— IScenario1:Me{ Low- Low - |Scenario 1 : High |
KX Scenario 1 Medium | J]‘—ISt:anario-L:»Hidhv] \A
D] Swollen Large Joints g T D] CRP D] ESR
medium 7] 33.027% High J7]16.937% Yes S 100% Medium  6.339% Medium | ] 26.464%
Low 65.672% | | Medium { 46.744% || | | o Low {77 92.332% Low {77 61.429%
Low - | 36.319% —  IScenario1:Yes |
Signs Symptoms Serology
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Summary and future works

»> BN model for diagnosis

* Structure v' v/
* Finish quantification v/

e Evaluation

»> BN model for initial management

e Finish structure v/
e Quantification

e Evaluation

> BN model for ongoing management == self-management

e Structure
e Quantification

e Evaluation



