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Outline

• Background (10min)
• What is Territory Kidney Care?
• A bit of clinical medicine, health informatics, and health economics

• Talk (15min)
• Background
• Methods 
• Results
• Discussion

• Q&A / reflections (15min)



What is Territory Kidney Care?

https://visualiseyourthesis.figshare.com/articles/pr
esentation/Territory_Kidney_Care_a_clinical_decisi
on_support_tool_for_chronic_kidney_disease/1301
2862 

https://visualiseyourthesis.figshare.com/articles/presentation/Territory_Kidney_Care_a_clinical_decision_support_tool_for_chronic_kidney_disease/13012862
https://visualiseyourthesis.figshare.com/articles/presentation/Territory_Kidney_Care_a_clinical_decision_support_tool_for_chronic_kidney_disease/13012862
https://visualiseyourthesis.figshare.com/articles/presentation/Territory_Kidney_Care_a_clinical_decision_support_tool_for_chronic_kidney_disease/13012862
https://visualiseyourthesis.figshare.com/articles/presentation/Territory_Kidney_Care_a_clinical_decision_support_tool_for_chronic_kidney_disease/13012862


https://pmc.ncbi.nlm.nih.gov/articles/P
MC10924414/ 

https://pmc.ncbi.nlm.nih.gov/articles/PMC10924414/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10924414/


linked data for clinical care



https://pmc.ncbi.nlm.nih.gov/articles/PMC9502610/ 

https://pmc.ncbi.nlm.nih.gov/articles/PMC9502610/


• What is CKD? Mostly managed by GPs in 
earlier stages

• Kidney failure requires KRT – 
dialysis/transplant

• In NT, some Aboriginal communities >30% 
CKD prevalence (10% national average)

• Rapid progression to KRT in First Nations 
people (median age 50y)

• High cost of KRT (>$100k pp/py) + impact 
on quality of life

Territory Kidney Care CDS aim to improve 
early diagnosis and management

The clinical bit – 
what is CKD?

Image from KHA, 2024

https://kidney.org.au/your-kidneys/what-is-kidney-disease/stages-of-kidney-disease


Image from Purple House, 2024

https://www.purplehouse.org.au/communities/the-purple-truck


physical activity, diet

diabetes

cholesterol

hypertension 

etc

meds including

ACE-i

ARB

SGLT2-i

GLP1a

From KHA, 2024

Slowing CKD progression?

https://kidney.org.au/


• Clinical 
decision 
support (CDS) 
uses relevant 
info to improve 
health-related 
decisions.*

• May be 
electronic 
health record 
(EHR)-based.

EHR-based

algorithms

GP, hospital

EHR
User interface

*Ref: Osheroff et al, 2012

The informatics bit – CDS

https://digitalrepository.unm.edu/hsc_facbookdisplay/6/
https://digitalrepository.unm.edu/hsc_facbookdisplay/6/


https://implementationsciencecomms.biomedcentral.com/articles/10.1186/s43058-
022-00326-x 

https://implementationsciencecomms.biomedcentral.com/articles/10.1186/s43058-022-00326-x
https://implementationsciencecomms.biomedcentral.com/articles/10.1186/s43058-022-00326-x
https://implementationsciencecomms.biomedcentral.com/articles/10.1186/s43058-022-00326-x
https://implementationsciencecomms.biomedcentral.com/articles/10.1186/s43058-022-00326-x
https://implementationsciencecomms.biomedcentral.com/articles/10.1186/s43058-022-00326-x
https://implementationsciencecomms.biomedcentral.com/articles/10.1186/s43058-022-00326-x
https://implementationsciencecomms.biomedcentral.com/articles/10.1186/s43058-022-00326-x


https://academic.oup.com/jamia/article/29/10/1757/6639847 

The economics bit – CDS 
cost-effectiveness

• Most papers mention $, but few 
economic evaluations

https://academic.oup.com/jamia/article/29/10/1757/6639847


Today’s talk

https://www.sciencedirect.com/science/article/pii/S246802492401996X 

https://www.sciencedirect.com/science/article/pii/S246802492401996X


Aims

• Conduct modelled cost-effectiveness analysis of 
Territory Kidney Care CDS vs usual care

• Develop a NT CKD model (Markov cohort model) 
using primary data

Secondary aim important – CKD progression differs 
in NT, First Nations context



Methods: study population
• Cohort n>20k, subset 

of everyone included in 
Territory Kidney Care

• Mostly NT remote, 
First Nations people

• Own data for costs & 
CKD outcomes in 
usual care

• Data source: Territory 
Kidney Care database 
(registry-type data)



Methods: economic evaluation methods
• Intervention: CDS to improve diagnosis and management in 

CKD

• Comparator – usual care / historic baseline at 2017

• Perspective – direct healthcare costs, healthcare funder

• Time horizon – 15 years

• Discount rate – 5% costs and outcomes

• Outcomes – QALYs (also $ per dialysis/transplant averted, $ 
per death averted) 

• Costs – project costs, healthcare costs – separate paper, 
literature

https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-024-11258-8 

https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-024-11258-8
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-024-11258-8
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-024-11258-8
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-024-11258-8
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-024-11258-8
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-024-11258-8
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-024-11258-8


Methods: model overview

• Markov cohort 
model

• Remain or 
progress

• Health states: 
CKD stages, 
KRT (dialysis, 
transplant), 
death



Simplified TreeAge diagram
Improve by 

30% in CDS 

group

Slower CKD 

progression



Methods: transition probabilities
• Longitudinal data in 3 monthly 

slices

• Split to baseline CKD stage at 
2017

• For each CKD group, survival 
analysis up to 6y (2023) – i.e. 
time to worse CKD stage, KRT, 
death
• KM tables/curves (Python, R)
• KM to hazard functions in TreeAge
• (Alternative method – fit 

parametric equation e.g. Weibull)

• Convert to annual probabilities



Methods – parameters (1 of 2)



Methods – parameters (2 of 2)



Results







• PSA with 10,000 simulations

• >90% cost-effective at WTP 
$50k per QALY gained



Discussion

• CDS highly cost-effective ($3,427 per QALY gained) if improves 
both diagnosis and management – scenario 3

• Strengths:
• CKD model built on primary data (high CKD burden, worse CKD 

outcomes in NT compared to general population)

• Model externally valid (e.g. KRT survival) compared with other sources 
e.g. ANZDATA

• One of few econ eval studies in clinical decision support space



Discussion

• Limitations: 
• Implementation & study-based effectiveness evaluation ongoing

• Model simplification of reality (e.g. improving CKD likely reduces CV 
risk)

• Secondary use of EHR data (completeness, accuracy)

• Uncertainty with extrapolation beyond observed period



Q&A / reflections

Get in touch:

winnie.chen@menzies.edu.au

linkedin.com/in/drwinniechen/ 

Challenges of…

• Linked data for clinical care?

• Economic evaluation in non-trial setting?

• Clinical decision support in the AI era?

mailto:winnie.chen@menzies.edu.au
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