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Outline

1. Is it cost-effective to transplant low-quality kidneys?

2.Does the choice of modelling technique have any impact on the cost-
effectiveness of transplanting low-quality kidneys?

3.What could be the most cost-effective kidney allocation system for 
Australia?



4



5

What is Chronic Kidney Disease?

Chronic Kidney Disease is the abnormalitiesof 

kidney structure or functionpresent for more than 

three months, with implications to health 
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Historical evidence of Chronic Kidney Disease (CKD)

LǘΩǎa known disease since ancient times  

The Hippocratic Aphorisms include a certain maxim which may 
be thought of as referring to CKD; 
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ά.ǳōōƭŜǎ ŀǇǇŜŀǊƛƴƎ ƻƴ ǘƘŜ ǎǳǊŦŀŎŜ 
of the urine indicate diseases of the 
ƪƛŘƴŜȅǎ ŀƴŘ ŀ ǇǊƻƭƻƴƎŜŘ ƛƭƭƴŜǎǎέ 

- Hippocrates (460 BC) -
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Global burden of CKD

Ortiz, Alberto. "Translational nephrology: what translational research is and a bird's-eye view 
on translational research in nephrology."Clinical kidney journal8.1 (2015): 14-22.

Burden of CKD in the 
world has risen by 8% 

each year 
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Epidemiology of CKD in Australia

ÅApproximately 1.7 million (10%) Australians aged 18 years and over have evidence of CKD

ÅIn 2016 diseases of the kidney and urinary tract
Å10th leading cause of deaths in Australia

Å3352 deaths ~ 14% of total deaths

ÅNearly 20% of the Aboriginal and Torres Strait Islanderpeople aged more than 18 years 
have evidence of CKD
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Classification of Chronic Kidney Disease 

GFR category GFR (ml/min/1.73m2) Terms

Stage I җ фл Normal or high

Stage II 60-89 Mildly decreased

Stage IIIa 45-59 Mildly to moderately decreased

Stage IIIb 30-44 Moderately to severely decreased

Stage IV 15-29 Severely decreased

Stage V < 15 Kidney failure 

Normal GFR in young adults ~ 125ml/min 
per 1.73m2 body surface area
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Classification of Chronic Kidney Disease 

GFR category GFR (ml/min/1.73m2) Terms

Stage I җ фл Normal or high

Stage II 60-89 Mildly decreased

Stage IIIa 45-59 Mildly to moderately decreased

Stage IIIb 30-44 Moderately to severely decreased

Stage IV 15-29 Severely decreased

Stage V < 15 Kidney failure 

GFR < 15 ml/min Ą kidneys cannot effectively function Ą exceeds the functional capacity of the kidney Ą

Normal GFR in young adults ~ 125ml/min 
per 1.73m2 body surface area

Renal 
replacement 
therapy
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Treatment modalities for End Stage Renal Disease

RRT 
(Replaces function of 

the kidneys)

Dialysis

Haemodialysis 

Peritoneal 
DialysisTransplant
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Haemodialysis 
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ÅThe most common dialysis method world over

ÅIn Australia 82% of dialysis patients are on 

haemodialysis (ANZDATA, 2019)

RRT

Dialysis

Haemodialysis 

Peritoneal Dialysis

Transplant
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Peritoneal Dialysis
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In Australia 18% of dialysis patients are on 

peritoneal dialysis (ANZDATA, 2019) 

RRT

Dialysis

Haemodialysis 

Peritoneal Dialysis

Transplant
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Kidney Transplant

ÅLong-term survival and complete rehabilitation

ÅKidney grafts may be taken from a cadaver or from 

a living donor

ÅDuring 2018 Ą 1,149 kidney transplants

Ålive donor transplants Ą 21%

RRT

Dialysis

Haemodialysis 

Peritoneal Dialysis

Transplant
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Epidemiology of CKD in Australia
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According to ANZDATA Registry (2019)
Å3,229 patients started RRT 

(Incidence 127 per million population)

Å26,746 were receiving RRT 
(Prevalence 1054 per million population)

Incident patients on RRT

Latin America Ą782 per million population

EuropeĄ660 per million population

Luxardo, R., Kramer, A., et al. , 2018. The epidemiology of renal replacement 
therapy in two different parts of the world: the Latin American Dialysis and 
Transplant Registry versus the European Renal Association-European 
Dialysis and Transplant Association Registry.RevistaPanamericanade Salud
Pública, 42, p.e87.
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Cost of RRT

ÅNew South Wales Dialysis Costing Study (2008) 
ÅAnnual per patient cost 
ÅIn-centre haemodialysis- AUD $ 76,881 (AUD $ 94,774 in 2020)

ÅHome haemodialysis - AUD $ 47,775 (AUD $ 58,894 in 2020)

ÅPeritoneal dialysis - AUD $ 51,640 (AUD $ 63,658 in 2020)

ÅThe economic impact of end-stage kidney disease in Australia-Projections to 
2020 (Cass et al., 2010)

ÅAnnual per transplant patient cost 
ÅLive donor kidney transplant - AUD $ 97,381 (AUD $ 120,045 in 2020)

ÅDeceased donor kidney transplant - AUD $ 84,549 (AUD $ 104,227 in 2020)

ÅAnnual follow-up cost (live and deceased)- AUD $ 11,770 (AUD $ 14,509 in 2020)
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Cost of RRT
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ÅIn 2012, total costs for CKD : $4.1 billion (2.7% of the total health expenditure)
(Australian Institute of Health and Welfare, 2014; MLR Wyldet al., 2015).  

ÅAustralia the direct healthcare cost due to RRTin 2009 - $1.09 billion (Cass et al., 2010)

$ 2 billion in 2020
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In summary
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Epidemiological 
burden

Financial 
burden

CKD 
burden in 
Australia is 

rising !
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Kidney Transplant

ESRD KT Waitlist Transplant

Kidneys have 
completely 

failed

Waiting for a 
donor kidney
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Kidney Transplant

ESRD KT Waitlist Transplant

In USA
> 100,000 on 
the waitlist

Only 100,000 KT 
performed globally in 

a year
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Kidney Transplant

ESRD KT Waitlist Transplant

In USA
> 100,000 on 
the waitlist

Only 100,000 KT 
performed globally in 

a year
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Kidney Transplant

ESRD KT Waitlist Transplant

25% of patients 
in ESRD
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Solutions for donor kidney scarcity

Synthetic organs through stem cell 
generation 

3-D printing of kidneys
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Solutions for donor kidney scarcity

Synthetic organs through stem cell 
generation 

3-D printing of kidneys
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Solutions for donor kidney scarcity

1. Increasing the kidney donor pool

2. Longevity matching during donor kidney allocation
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Increasing the kidney donor pool

Shortage of 
kidneys 

Expansion in the 
suitability 

criteria for a 
deceased donor

Low quality 
kidney 

transplantation

Increased donor 
pool

Increase kidney 
transplants

Mortality 
reduction 

compared to 
dialysis 
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Increasing the kidney donor pool
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Increasing the kidney donor pool

Shortage of 
kidneys 

Expansion in the 
suitability 

criteria for a 
deceased donor

Low quality 
kidney 

transplantation

Increased donor 
pool

Increase kidney 
transplants

Mortality 
reduction 

compared to 
dialysis 

Associated with graft failure and 
primary renal allograft dysfunction

(Han et al., 2014; Heldal & Midtvedt, 2012)

Å Increased short term costs
Å Return to dialysis
Å Post-transplantation expenses 
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Due to the greater likelihood of short-term costs associated with low-quality kidney 
transplants, health systems are reluctant to increase those transplants due to an 
assumption that they may threaten the overall economic viability of transplant 

programs
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Source: OPTN/SRTR 2017 Annual Data Report: Kidney

Discard rates of donor kidneys according to quality levels

Low quality kidneys
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Source: OPTN/SRTR 2017 Annual Data Report: Kidney

Discard rates of donor kidneys according to quality levels

50% of the discarded kidneys  
could have been used to 

improve the lives of 
thousands of patients who are 

on dialysis
(National Kidney Foundation)
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Economics and decision making in renal transplant services
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Cost and Health 
Outcomes

Å Lack of donor 
kidneys

Å Morbidity and 
mortality 
continuing dialysis

Cost and Health 
Outcomes

Å Transplanting low 
quality kidneys

Å Associated 
complications

vs
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Economics and decision making in renal transplant services
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Economics and decision making in renal transplant services
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Economics and decision making in renal transplant services
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Cost and Health 
Outcomes

Å Lack of donor 
kidneys

Å Morbidity and 
mortality 
continuing dialysis

Cost and Health 
Outcomes

Å Transplanting low 
quality kidneys

Å Associated 
complications

vs

What level of the quality of the donor kidney 
does it become advantageous to adopt 

transplant over dialysis?
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VS

Dialysis Low quality kidney 
transplant
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Solutions for donor kidney scarcity

1. Increasing the kidney donor pool

2. Longevity matching during donor kidney allocation

1. Is it cost-effective to transplant low-quality kidneys?

2. Does the choice of modelling technique have any impact on 
the cost-effectiveness of transplanting low-quality kidneys?
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Research question 1 : Is it cost-effective to transplant low-quality kidneys?
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ÅMedline
ÅCumulative Index to Nursing 

and Allied Health Literature 
(CINAHL)

ÅEMBASE
ÅPsycINFO
ÅNational Health Service 

Economic Evaluation Database 
(NHS EED)

ά/ƘǊƻƴƛŎ ǊŜƴŀƭέ hw Ϧ/ƘǊƻƴƛŎ ƪƛŘƴŜȅϦ hw ϦwŜƴŀƭ 

LƴǎǳŦŦƛŎƛŜƴŎȅέ hw άYƛŘƴŜȅ CŀƛƭǳǊŜέ hw άYƛŘƴŜȅ 

LƴǎǳŦŦƛŎƛŜƴŎȅέ hw άwŜƴŀƭ CŀƛƭǳǊŜέ hw ƪƛŘƴŜȅ hw ǊŜƴŀƭ

and

Renal OR Kidney(in the title)

and

v![¸ hw άvǳŀƭƛǘȅ ŀŘƧǳǎǘŜŘέ hw άŎƻǎǘ-ǳǘƛƭƛǘȅέ hw 

άŎƻǎǘ-ǳǘƛƭƛǘȅ ŀƴŀƭȅǎƛǎέ hw άŎƻǎǘ-ǳǘƛƭƛǘȅ ŜǾŀƭǳŀǘƛƻƴέ

and

transplant*
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Cost-effective evidence of transplanting marginal quality kidney

ÅOnly one publication assessed the cost-effectiveness of transplanting a low-quality 

kidney, compared to waiting on dialysis

ÅLow quality deceased donor transplantations were cost effective compared to remaining 

on dialysis
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Limitations of the available evidence

1. The study did not assess for parameter uncertainty

2. Not assess the cost-effectiveness of transplanting donor organs of differing quality 

levels
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Limitations of the available evidence

3. No evidence on the relative merits of transplanting a low quality donor kidney versus 

remaining on a waitlist until a superior-quality kidney became available

Waitlisted 
patient

Low quality 
kidney

Reject 

Remain 
waitlisted 
until good 
quality K 
available

Accept
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Research question 1 : Is it cost-effective to transplant low-quality kidneys?

Had 3 aims
1. cost-effectiveness of transplanting deceased donor kidneys of differing quality levels

2. the cost-effectiveness of transplanting a low-quality kidney was compared to remaining 
on the wait list

3. remaining on the waitlist until a high-quality kidneybecomes available, compared to 
transplanting a lower-quality kidney without waiting
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Quality of a deceased donor kidney

ÅKidney Donor Profile Index (KDPI)

ÅKDPI ranges from 0% to 100%

KDPI  0 KDPI  100

Highest quality Lowest quality
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Quality of a deceased donor kidney

KDPI < 25 Highest quality

KDPI 25- 49

KDPI 50 - 74

KDPI > 74 Lowest quality
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Aim 1 : cost-effectiveness of transplanting deceased donor kidneys of 
differing quality levels

Markov model

KDPI < 25 (Highest Q) KDPI > 74 (Lowest Q)

Option 1 Option 2
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Aim 1 : cost-effectiveness of transplanting deceased donor kidneys of 
differing quality levels

KDPI < 25

KDPI 25- 49

KDPI 50 - 74

KDPI > 74

Background
Research question 

1
Research question 

2
Research question 

3
Key messages



52
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Aim 1 : cost-effectiveness of transplanting deceased donor kidneys of 
differing quality levels

Markov model
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Aim 2 : the cost-effectiveness of transplanting a low-quality kidney was 
compared to remaining on the wait list

Markov model

Transplantation of different quality levels
e.g: KDPI < 25; KDPI 25-49; KDPI 50-74; KDPI > 74

Waitlisted for a kidney (i.e. on dialysis)

Option 1 Option 2
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Aim 3 : cost effectiveness of remaining on the waitlist until a high-quality 
kidney becomes available, compared to transplanting a lower-quality kidney 
without waiting

Markov model

Transplant a KDPI > 74 (Lowest Q) without waiting Waitlisted until gets a KDPI < 25 (Highest Q) kidney

Option 1 Option 2
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Cost utility analysis

ÅThe model parameters that are needed can be grouped into three 
categories

1. Transition probabilities 

2. Costs

3. Quality of life (Utility values)
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Cost utility analysis

Transition probabilities 

ÅTransition probabilities were calculated using the data provided from Australia and New 

Zealand Dialysis and Transplant Registry (ANZDATA) 

ÅTransition probabilities were extracted from two datasets:
Åpatients who underwent deceased donor kidney transplant between 1st January 2007 and 31st

December 2017in Australia (N = 7,365)  

Åpatients who started dialysis of any modality between 1st January 2007 and 31st December 2016 in 
Australia (N = 30,161)
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Cost utility analysis

Transition probabilities 

ÅAs per the natural progression of events, probabilities were considered time dependent 

transition probabilities

ÅParametric survival models were used
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Cost utility analysis

Transition probabilities ςParametric survival model

Weibull regression

Statistical 
fit

Visual fit 

Akaike information criterion (AIC)

Bayesian information criterion (BIC)
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Cost utility analysis

Costs

ÅCosting data were based on two Australian national costing studies

Åά¢ƘŜ ŜŎƻƴƻƳƛŎ ƛƳǇŀŎǘ ƻŦ ŜƴŘ-stage kidney disease in Australia -tǊƻƧŜŎǘƛƻƴǎ ǘƻ нлнлέ ōȅ YƛŘƴŜȅ IŜŀƭǘƘ 

Australia in 2010

ÅNSW Dialysis Costing Study
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Cost utility analysis

Costs - Transplant

ÅSurgery and 
hospitalisation
ÅImmunosuppressive 

therapy
ÅSpecialist review and 

consultations
ÅDrugs 
ÅDonor costs

1st year ς
$ 99,976

Follow-up 
$ 13,916
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Cost utility analysis

Costs - Dialysis
Procedural cost
ÅSalaries
ÅDialysis fluid 
ÅConsumables
ÅDepreciation costs

Non-procedural costs
ÅPharmacy
ÅPathology

ÅMedical costs

Annual cost
$ 81,689
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Cost-utility analysis

Utility

ÅPeer-reviewed research was used as the source of data for the utility values needed for 

the Markov model
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Cost-utility analysis

ÅFinal model was run, based on a simulated cohort of 1000 patients on a 20-year time 

horizon with adiscount rate of 5%

ÅWillingness to pay threshold was AUD 28,000

ÅPerspective : Healthcare payer
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Cost-utility analysis

ÅProbabilistic sensitivity analysis (PSA) was used to address parameter uncertainty

The Net Monetary Benefit (NMB)was used to summarize PSA 

results and compare the value of different interventions

.-" 740Ø%ÆÆÅÃÔÉÖÅÎÅÓÓ#ÏÓÔ
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Cost-utility analysis

ÅProbabilistic sensitivity analysis (PSA) was used to address parameter uncertainty

The Net Monetary Benefit (NMB)was used to summarize PSA 

results and compare the value of different interventions

.-" 740Ø%ÆÆÅÃÔÉÖÅÎÅÓÓ#ÏÓÔ

Highest NMB indicates the most cost-effective decision and choosing 
anything else would incur an opportunity cost
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Aim 1 : cost-effectiveness of transplanting deceased donor kidneys of 
differing quality levels
*Results presented for 1000 patients for a 20 year time horizon

Quality bands Net Monetary Benefit  

(2018 AUD in Millions)

KDPI < 25 (Best Quality) -4.1

KDPI 25 - 49 -15.1

KDPI 50 ς74 -39.1

KDPI > 74 (Lowest quality) -65.8

Highest NMB indicates the most cost-effective decision and choosing anything else would incur an opportunity cost
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Aim 1 : cost-effectiveness of transplanting deceased donor kidneys of 
differing quality levels
*Results presents for 1000 patients for a 20 year time horizon

KDPI level Average NMB ς(2018 AUD in Millions)*

Age at transplant 

40 years 

Age at transplant 

50 years 

Age at transplant 

60 years 

KDPI < 25 1.8 -4.1 -3.0

KDPI 25 - 49 -28.1 -15.1 -11.1

KDPI 50 ς74 -57.6 -39.1 -25.8

KDPI > 74 -83.9 -65.8 -43.4
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Aim 2 : the cost-effectiveness of transplanting a low-quality kidney was 
compared to remaining on the wait list
*Results presents for 1000 patients for a 20 year time horizon

Option 1 NMB 
(2018 AUD 
in Millions)

Option 2 NMB 
(2018 AUD in 
Millions)

KDPI < 25 (Best Quality) -4.1
Waitlisted for a 

kidney 
(on dialysis) 

-652.4
KDPI 25 - 49 -15.1

KDPI 50 ς74 -39.1

KDPI > 74 (Lowest quality) -65.8
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Aim 3 : remaining on the waitlist until a high-quality kidney becomes 
available, compared to transplanting a lower-quality kidney without waiting
*Results presents for 1000 patients for a 20 year time horizon

Blood group Waitlisted until patient gets a  
KDPI < 25 kidney (Best Q)
NMB 
(AUD in Millions)

Transplant KDPI > 74 kidney 
(Lowest Q)without waiting
NMB 
(AUD in Millions)

A -113.1 -30.0

B -128.4 -28.2

AB -84.3 -27.7

O -140.2 -27.9
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Aim 3 : remaining on the waitlist until a high-quality kidney becomes 
available, compared to transplanting a lower-quality kidney without waiting
*Results presents for 1000 patients for a 20 year time horizon
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Summary of findings

ÅFrom the ƘŜŀƭǘƘŎŀǊŜ ǇŀȅŜǊΩǎ ǇŜǊǎǇŜŎǘƛǾŜ
ÅTransplanting a higher quality kidney is cost effective compared to a lower quality 

kidney

ÅTransplanting a kidney of any quality is the most cost-effective treatment pathway 
compared to remaining on a waitlist and continuing dialysis 

ÅThere is a net monetary benefit of transplanting higher quality kidneys to younger 
patients and lower quality kidneys to older patients 

ÅWaiting on dialysis in hopes of receiving a good quality kidney is not a cost-effective 
strategy at any age group
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Efforts should be made by the health 
systems to reduce the discard rates of 
low-quality kidneys with the view of 

increasing the transplant rates

Reduce the discard 
rates of low-quality 
kidneysΧΦ Increase 
transplantations!!
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Solutions for donor kidney scarcity

1. Increasing the kidney donor pool

2. Longevity matching during donor kidney allocation

1. Is it cost-effective to transplant low-quality kidneys?

2. Does the choice of modelling technique have any impact on 
the cost-effectiveness of transplanting low-quality kidneys?
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Research question 2 : Does the choice of modelling technique have any 
impact on the cost-effectiveness of transplanting low-quality kidneys?
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/ƘƻƛŎŜ ƻŦ ǘƘŜ ƳƻŘŜƭƭƛƴƎ ǘŜŎƘƴƛǉǳŜ Χ

ÅEconomic evaluation of health interventions lends itself to the decision analytic 
approach, using models such as decision trees, Markov models, and discrete event 
simulations (DES)

ÅThe choice among these models is a critical step in the process

ÅModel selection is context specific, with inappropriate models yielding results that could 
be flawed
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Choice of the modelling technique ..

Dialysis Low quality kidney 
transplant
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Discrete event simulation models Markov Models

Use patient level simulations Mostlycohort level simulation
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By modelling distributionsfor patient-
leveltime-to-event

Discrete event simulation models Markov Models

Use patient level simulations Mostlycohort level simulation

Factor in random timing of events Assume events occur at regular intervals

Therefore use same transition 
probabilities for all patientsin the same 
health stateat a particular cycle length
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Model structures

Background
Research question 

1
Research question 

2
Research question 

3
Key messages



91

Model structures

Model Cycle 

(years)

Time horizon 

(years)

1 0.5 5

2 0.5 20

3 1 5

4 1 20
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Model structures
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Model structures
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Model structures

Model Cycle 

(years)

Time horizon 

(years)
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Cost utility analysis

ÅThe model parameters that are needed can be grouped into three 
categories

1. Transition probabilities 

2. Costs

3. Quality of life (Utility values)
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Cost utility analysis

Transition probabilities 

ÅUsed the same data sets 

ÅMarkov model : Time dependent transition probabilities

ÅDES model : Time-to-event 

ÅParametric survival models were used
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Cost-utility analysis

ÅWillingness to pay threshold was AUD 28,000

ÅPerspective : Healthcare payer
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Cost-utility analysis

ÅProbabilistic sensitivity analysis (PSA) was used to address parameter uncertainty

The Net Monetary Benefit (NMB)was used to summarise PSA 

results and compare the value of different interventions

.-" 740Ø%ÆÆÅÃÔÉÖÅÎÅÓÓ#ÏÓÔ
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Results : NMB per patient by model and time-horizon for the Markov and DES models
Probabilistic sensitivity analysis

NMB DNet monetary benefit

Mean NMB# DNMB# % change from the DES

Time horizon ς5 years

Markov model 

(cycle length 1 year)

Transplanting KDPI > 75 kidney -49,000 209,000 ς33%

Waitlisted for a kidney -258,000

Markov model 

(cycle length 0.5 year)

Transplanting KDPI > 75 kidney -96,000 191,000 ς26%

Waitlisted for a kidney -287,000

Discrete Event Simulation model Transplanting KDPI > 75 kidney -118,000 141,000

Waitlisted for a kidney -259,000

Time horizon ς20 years

Markov model 

(cycle length 1 year)

Transplanting KDPI > 75 kidney -53,000 416,000 ς17%

Waitlisted for a kidney -469,000

Markov model 

(cycle length 0.5 year)

Transplanting KDPI > 75 kidney -146,769 329,000 5%

Waitlisted for a kidney -476,000

Discrete Event Simulation model Transplanting KDPI > 75 kidney -121,000 345,000

Waitlisted for a kidney -466,000
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Results : NMB per patient by model and time-horizon for the Markov and DES models
Probabilistic sensitivity analysis
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Summary of findings

ÅDifferent modelling methods were unlikely to influence the decision to accept a lower 
quality kidney transplant or remain waitlisted on dialysis

ÅBoth Markov models and DES produced similar results when time-dependant transition 
probabilities are used, most notable with shorter cycle lengths and longer time-horizons
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Results ςResearch 
question 1

Results ςResearch 
question 2

Low quality kidney 
transplant
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Solutions for donor kidney scarcity

1. Increasing the kidney donor pool

2. Longevity matching during donor kidney allocation
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Kidney allocation
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Kidney allocation

Kidney allocation 
systems

This is an important aspect to consider in efficient use of 
this scarce resource
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Inappropriate kidney allocation

T
ra
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Patient die

Survival time

Survival time

Graft fail
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Inappropriate kidney allocation

T
ra
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sp

la
n
t

Patient die

Survival time

Survival time

Wasting graft-life years !!

Graft fail
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Inappropriate kidney allocation
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Inappropriate kidney allocation
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Inappropriate kidney allocation

Åincreased possibility of graft failure while the patient is alive

Åincreased possibility of the patient dying while the graft is still functioning

Both these scenarios represent inefficiency in donor kidney use
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Health systems have devised various kidney 
allocation processesfor efficient use of 

donor kidneys
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Longevity matching

Graft survival Patient survival
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Longevity matching

Survival time

Survival time

Survival time

Survival time
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Longevity matching

Survival time

Survival time

Survival time

Survival time

Maximise graft life years ! 
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Longevity matching

Analysis of 9,250 transplants performed over 12 years indicated that avoiding 
transplanting young donor kidneys to elderly recipients could have saved a 
total of 27,500 graft-years, with an estimated cost saving of $US 2 billion 
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Kidney allocation in United States

Best 20% 
(Based on potential graft 

survival)

Balance 80% of the donor 
kidneys

Donor kidneys

Best 20% 
(Based on potential patient 

survival)

Balance 80% of the 
recipients

Recipients
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Kidney allocation in Canada

Young donors

Donor kidneys

Young recipients

Recipients
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Kidney allocation in Australia

ÅAt present, longevity matching is not part of the allocation algorithm for Australia
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Solutions for donor kidney scarcity

1. Increasing the kidney donor pool

2. Longevity matching during donor kidney allocation

3. What could be the most cost-effective longevity based 
kidney allocation system for Australia?
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Research question 3 : What could be the most cost-effective longevity 
based kidney allocation system for Australia?

Background
Research question 

1
Research question 

2
Research question 

3
Key messages



123

Current 
Australian kidney 
allocation system

Option - 1

Option - 2

Option - 3

Option - 4
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Donor kidney quality Recipient quality

Kidney donor risk index
(KDRI)

Estimated post-transplant 
survival score

(EPTS)
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Option - 1

Option - 2

Option - 3

Option - 4

Donor kidneys Recipients

Best quality 20% 
(Based on KDRI)

Balance 80% of the 
donor kidneys

Best quality 20% 
(Based on EPTS)

Balance 80% of the 
recipients
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Option - 1

Option - 2

Option - 3

Option - 4

Donor kidneys Recipients

Lowest quality 20% 
(Based on KDRI)

Balance 80% of the 
donor kidneys

Lowest quality 20% 
(Based on EPTS)

Balance 80% of the 
recipients
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Option - 1

Option - 2

Option - 3

Option - 4

Donor kidneys Recipients

Youngest 25% 

Balance 75% of the 
donor kidneys

Youngest 25% 

Balance 75% of the 
recipients
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Option - 1

Option - 2

Option - 3

Option - 4

Donor kidneys Recipients

Oldest 25% of the 
kidneys

Balance 75% of the 
donor kidneys

Oldest 25% of the 
recipients

Balance 75% of the 
recipients
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Model structures
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Cost utility analysis

ÅThe model parameters that are needed can be grouped into three 
categories

1. Transition probabilities 

2. Costs

3. Quality of life (Utility values)
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Cost utility analysis

Transition probabilities 

ÅUsed the same data sets 

ÅParameters: Time dependent transition probabilities

ÅWeibull regression models were used to calculate the time dependant TP 
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Cost-utility analysis

ÅWillingness to pay threshold was AUD 28,000

ÅPerspective : Healthcare payer
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Cost-utility analysis

ÅProbabilistic sensitivity analysis (PSA) was used to address parameter uncertainty

The Net Monetary Benefit (NMB)was used to summarize PSA 

results and compare the value of different interventions

.-" 740Ø%ÆÆÅÃÔÉÖÅÎÅÓÓ#ÏÓÔ

Background
Research question 

1
Research question 

2
Research question 

3
Key messages



134

Results - Probabilistic sensitivity analysis 

O
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tio

n
 1
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n
 3

O
p
tio

n
 4

Mean 
(in millions)*

-7.7 5.7 1.3 2.7 

Minimum 
(in millions)*

-53.0 - 27.5 -50.7 -37.7 

Maximum 
(in millions)*

28.0 45.7 37.1 40.4

Probability of 
error

0.8 0.24 0.43 0.36

Incremental NMB = (NMB Option 1 - NMB Current practice)

Background
Research question 

1
Research question 

2
Research question 

3
Key messages



135

Results - Probabilistic sensitivity analysis 

O
p
tio

n
 1

O
p
ti
o
n
 2

O
p
tio

n
 3

O
p
tio

n
 4

Mean 
(in millions)*

-7.7 5.7 1.3 2.7 

Minimum 
(in millions)*

-53.0 - 27.5 -50.7 -37.7 

Maximum 
(in millions)*

28.0 45.7 37.1 40.4

Probability of 
error

0.8 0.24 0.43 0.36

Incremental NMB = (NMB Option 1 - NMB Current practice)

Background
Research question 

1
Research question 

2
Research question 

3
Key messages



136

Results - Probabilistic sensitivity analysis 

Recipients
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Results - Probabilistic sensitivity analysis 
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Summary of findings

ÅTransplanting the lowest quality 20% of donor kidneys to the lowest quality 20% of 

recipients, was estimated to return the best value for money for the Australian health 

system.
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Some key messages ..
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Key message 1

ÅThere has been an upward trend in discard rates of low-quality kidneys over the years, 
with the percentage around 65% since 2015

ÅOne of the main reasons for this high discard rate is the short-term high costs associated 
with low-quality kidneys

ÅOur study demonstrated that low-quality kidney transplants provide significant economic 
benefit to health systems as well as improvement in patient quality of life in the long 
run.

ÅTherefore, healthcare policy makers have an opportunity to nudge health system further 
towards kidney transplantation through reducing the discard rates of low-quality kidneys 
and reimbursement mechanisms that neutralisethe short-term financial disincentives 
inherent in transplanting low-quality kidneys.
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Key message 2

ÅAppropriate allocation of deceased donor kidneys to potential recipients is an important 
aspect to consider in efficient use of donor kidneys

ÅThe current Australian kidney allocation system prioritisestransplants with few HLA 
mismatches, followed by allocation based on waiting time.

ÅOur study demonstrated that, compared to the current kidney allocation method, 
transplanting the lowest-quality kidneys to the lowest quality recipients could return the 
best value for money within the Australian health system
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(Key message 1) + (Key message 2)

Piecing these evidence together indicates that if the new Australian kidney 
allocation system can channel the low-quality kidneys to older recipients, it 
will increase the usage of low-quality kidneys, thus reducing their discard 
rates, and will also promote the best value for all donated kidneys
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