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Executive Summary 

 

Background 

Chronic kidney disease (CKD) is now recognised as a significant and rapidly growing global health 
burden. CKD comprises a continuum of disease, ranging from mild kidney damage, which may be 
detected—in the absence of symptoms of ill health—by blood and urine testing, through to end-
stage kidney disease (ESKD)—when death will occur unless essential kidney functions are replaced 
by either dialysis or kidney transplantation. These ongoing therapies are referred to as ‘renal 
replacement therapy’ (RRT).  

As dialysis and transplantation are resource intensive and technologically advanced, the health 
burden and costs attributable to CKD are most evident in relation to RRT. However, estimates from 
well-designed population surveys suggest that up to one in seven Australian adults have evidence 
of some chronic kidney damage [1] and that overall health care costs for people with early CKD, 
who may never progress to needing RRT, are significantly greater than for the general population 
[2]. Because health sector costs associated with the early stages of CKD are likely to be substantial 
[3], the overall cost of providing care to Australians with CKD will be significantly greater than just 
the cost of providing RRT services to those with ESKD. 

The number of Australians commencing RRT has steadily increased over the past 20 years. Driven 
primarily by the ageing of the population and by the increasing prevalence of Type II diabetes, it 
will continue to increase into the foreseeable future. In developed countries, the majority of 
patients diagnosed with ESKD are offered RRT. Because of the rising incidence and prevalence of 
ESKD, the total cost of RRT programs is expected to grow substantially. In the United States, direct 
costs of RRT are projected to reach $USD 28 billion by 2010 [4]. This report estimates the burden 
and cost of ESKD in Australia, a subject which has not previously been examined in detail. It also 
estimates the cost-effectiveness of increasing kidney transplant rates and of the use of home or 
community- based dialysis, rather than hospital dialysis.  

Objectives 

The objectives of the economic analyses of CKD detection and management, undertaken for Kidney 
Health Australia, are:  

1. To estimate the health sector costs (and benefits) of providing RRT, in accordance with 
current clinical practice, for current and future (to 2010) people with ESKD;  

and 

2. To assess the relative costs and benefits of certain proposed changes to clinical practice.  

In regard to the latter, the two major areas of change assessed are: changes in the clinical 
management of current and future patients with ESKD and expansion of strategies for the 
prevention and early detection of CKD. This Report addresses changes in the clinical management 
of current and future patients with ESKD. A companion report will examine the cost-effectiveness 
of the early detection and better management of CKD. 
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Methods 

To estimate the impact of changing the clinical management of ESKD patients, we first defined 
current RRT practices and measured the associated costs. Using as a baseline the existing patterns 
of RRT in Australia, we modelled the future health care costs and benefits attributable to the 
provision of RRT. A discount rate of 5% per annum was applied to all modelling of future 
cumulative costs, benefits and cost-effectiveness analyses. 

In order to estimate the costs and benefits of treating both current and new ESKD cases, we 
projected the likely numbers of new cases for the years 2005-2010. We report both steady-state 
models (assuming that current age-specific rates were maintained to 2010) and growth models 
(assuming that the linear trend of increasing age-specific rates evident over the period 1991-2004 is 
maintained to 2010). This Report establishes the baseline estimate of the national costs of service 
provision for current and new (to 2010) patients, and of the benefits (survival and quality of life) of 
treating all new (to 2010) patients.  

Research questions 

This economic model was then used to answer the following key health policy questions: 

(1) What are the likely health sector costs (in present dollar values) of treating current and 
new cases (to 2010) of ESKD?  

(2) What are the likely benefits (in life years and quality-adjusted life years) of treating all 
new cases (to 2010) of ESKD? 

(3) What are the likely additional health care costs and benefits resulting from an increase 
in the number of patients receiving a transplant? 

(4) What are the likely additional health care costs or savings to be accrued by increasing 
the number of dialysis patients receiving home-based or community-based, rather than 
hospital-based, services? 

As changing models of service delivery are likely to affect new patients, the economic impact of 
increasing both transplant rates and home-based and community-based dialysis is based on the 
likely new patient cohort (to 2010). Our model provides a conservative, yet clinically plausible, 
projection of the impact of these changes for this new patient cohort. 

Scope of research 

This research explores the health sector costs related to the delivery of RRT services to Australian 
adults. Among people aged 24 years or under, we did not project ESKD incidence nor model 
changes in clinical management. This was because of the relatively low numbers of paediatric 
ESKD sufferers and the inherent differences in the aetiology of paediatric and adult ESKD. We did 
not factor into these costs the increased burden of hospital admission and resource utilization for 
co-morbid conditions associated with ESKD, such as diabetes and cardiovascular disease. In 
restricting our analysis to direct costs of RRT service provision, we excluded assessment of indirect, 
non-health sector costs. We did not undertake primary research to determine the costs and benefits 
of providing RRT. Instead, this report draws upon best-available, published evidence to model the 
economic costs and benefits of current and future therapy for ESKD.  
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Results 

Current burden of ESKD: Growth in numbers of Australians on RRT from 1980 to 
2004 

The modelling presented in this Report is based on long-term trends in RRT service provision, with 
data obtained from the Australia and New Zealand Dialysis and Transplant Registry (ANZDATA) 
and from Australian Bureau of Statistics population projections. The research is based on actual 
patterns of ESKD service provision to real Australian patients.  

Growth in total demand for RRT services from 1980 to 2004  
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Over the last 25 years, while the Australian population has grown less than 40%, the number of 
Australians being treated with dialysis or a kidney transplant has grown more than 400%. 

Projected incidence of ESKD to the year 2010 

The model predicts that, in 2010, the number of Australians (aged 25 and over) commencing RRT 
will lie somewhere between 2,185 (according to a ‘steady-state model’) and 2,698 (according to a 
‘linear growth model’). This estimate of new cases forecasts an increase of between 19% and 47% 
above the current incidence of RRT. (In 2004, 1,836 new patients aged 25 and over commenced 
RRT.) This means that up to an additional 850 patients would commence RRT each year.  

In this Report, we created separate disease incidence and modality utilisation models for 
Indigenous and non-indigenous Australians. This approach was taken due to the heavy burden of 
disease among Indigenous Australians, the greater complexity required for demographic modelling 
among Indigenous Australians, the differences in disease aetiology, differences in where patients 
live and access RRT services, and different patterns of service provision. All the estimates of cost 
and benefit reported are for both Indigenous and non-indigenous Australians. Although costs of 
service provision for Indigenous Australians are likely to be higher, nationally-representative 
costing data are lacking; we therefore used the same cost estimates as for non-indigenous patients. 
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Projected numbers of incident non-Indigenous RRT patients to the year 2010 
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Projected numbers of incident Indigenous RRT patients to the year 2010 
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1.  What are the projected annual health care costs of treating all cases of ESKD 
for each year from 2004 to 2010? 

This table presents total health sector costs for ESKD services — representing the cumulative 
health sector spend in discounted, present value dollars. All cumulative costs and benefits, and 
cost-effectiveness analyses presented in this Report use a 5% discount rate. 

Steady-state model estimates 

Year 2004 2005 2006 2007 2008 2009 2010 

Total Cost  $559.9M $1,169.5M $1,793.5M $2,419.4M $3,040.1M $3,653.1M $4,258.5M 

        

Linear growth model estimates 

Year 2004 2005 2006 2007 2008 2009 2010 

Total Cost $559.9M $1,181.3M $1,827.9M $2,487.7M $3,152.9M $3,820.8M $4,517.4M 

Based on conservative estimates of growth in demand for RRT services to 2010, the total 
health sector cost for providing RRT services from 2004 to 2010 will be between $4.26 and 
$4.52 billion. These total cost estimates exclude the following expenditures: i) the cost of 
providing RRT services to Australians under 25 (less than 4% of new cases); ii) the cost of 
providing services for co-morbid conditions such as cardiovascular disease and diabetes;  
and iii) the indirect or non-health sector costs associated with ESKD. 

Projected total health care costs for ESKD services to 2010 

(Cumulative cost in discounted, present value dollars) 
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Projected annual health care costs for ESKD services for each year from 2004 to 2010 

(Undiscounted annual cost) 
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2.  What are the likely benefits of treating all new cases (to 2010) of ESKD? 

The present value of the benefits of RRT for all cases of ESKD (to 2010), based on outcomes over a 
period of up to 10 years following commencement of treatment for each patient, would approach 
60,000 life-years. Expressed as quality adjusted life years (QALYs), the benefits would approach 
30,000 QALYs. 

3.  What are the likely additional health care costs and benefits resulting from an 
increase in the number of ESKD patients receiving a transplant? 

The following cost-effectiveness analyses were based on the achievement of an increase in the 
number of kidney transplants by 10% to 50% above current transplant rates, by the year 2010. 
Although this increase would not meet the level of demand for kidney transplantation, increasing 
the number of transplants by 50% would lift our kidney transplant rate to approximately equal that 
in the most successful transplanting countries (Spain, the United States and Norway). Increasing 
the number of kidney transplants by 10% to 50%, by the year 2010, would save $5.8 million to $25.9 
million (in today’s dollars), and increase quality-adjusted life years by between 130 QALYs and 640 
QALYs.  

Increasing the transplant rate would result in considerable health sector savings and would also 
significantly improve health outcomes for Australians with ESKD. 
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Proposed initiatives to increase the transplant rate: 

• Evaluate and commit long-term funding to enable the sustainable implementation of the 
recently announced Australian Collaborative for Organ and Tissue Donation in 
Australian public hospitals. In the United States, The US Department of Health and 
Human Services Organ Donation Breakthrough Collaborative has established a system-
wide program to identify and implement best practice; with the objective of achieving 
donation rates of 75 percent or higher of potential deceased donor organs. 
(http://www.organdonationnow.org). With marked variation in organ donation rates 
between different jurisdictions and hospitals in Australia, a nation-wide collaboration 
could deliver significant improvements in transplant access. 

• Expand the use of marginally acceptable and non-heart-beating donors. Such initiatives 
in the United Kingdom have led to significant improvements in the supply of kidneys 
and expansion of existing use of such organs in Australia is likely to provide significant 
benefit. 

• In situations where a positive cross-match or ABO incompatibility would currently 
constitute an immunological barrier to live-donor transplantation, support the use of 
appropriate immuno-suppressive drugs, technologies and systems. (It is estimated that 
such barriers prevent 20-40% of potential living donor transplants.) 

4.  What are the additional health care costs or savings to be accrued by providing 
home-based, rather than hospital-based dialysis services? 

The following cost estimate is based on a national adoption of home haemodialysis and peritoneal 
dialysis (PD) rates on a scale approximately equal to that of renal units with the highest proportion 
of their dialysis patients using each dialysis modality. In 2004, 10% of patients used home 
haemodialysis. The cost effectiveness analysis in this report modelled a scenario where an optimal 
level of Home HD was achieved by the third year on dialysis of 35% for 25-44 yrs, 25% for 45-64 yrs, 
10% for 65-74 yrs and 2% for 75+ years. In 2004, 22% of new ESKD patients commencing RRT 
received peritoneal dialysis as their primary treatment. The cost effectiveness analysis in this 
report modelled a scenario where 50% of patients received PD in their first two years of dialysis, 
then falling to rates of 20% for 25-44 yrs, 27.5% for 45-64, 35% for 65-74 yrs and 30% for 75+ years, 
by their fifth year on dialysis. Clinical outcomes from such changes would be at least equivalent to 
those achieved using current patterns of care and would be likely to lead to improvements in 
patients’ quality of life. 

In 2004 dollars, for new patients commencing RRT to 2010 and followed for up to ten years, 
increasing the rate of home haemodialysis would produce a net saving of $88.2 million. Increasing 
the rate of PD would produce a saving of $135.4 million.  

Proposed initiatives to increase home-based dialysis treatment: 

• Evaluate the implementation of changes to the Medicare Benefit Schedule to encourage 
a shift towards home-based dialysis treatment. Such evaluation should monitor the 
uptake of the new Medicare Benefit Schedule No. 13104 for the planning and 
management of home-based dialysis and also address barriers to its adoption into 
clinical practice.  

• Ensure adequate resourcing of training in home haemodialysis and peritoneal dialysis. 
Long waiting lists for training places exist in several jurisdictions and centres. 

• Compensate financially the level of care provided by family members who support 
home-based dialysis through access, where appropriate, to the Carer Payments and 
Carer Allowances. 
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Lack of cost-effectiveness data regarding the provision of RRT 

There is a noticeable lack of published, peer-reviewed cost or cost-effectiveness data regarding 
RRT provision in Australia. In view of the population burden of CKD, the continuing increase in 
the number of people commencing RRT and the estimates of cost of RRT service provision, we 
recommend: 

It should be a national research priority to undertake a high quality, national costing study of the 
provision of RRT services. 
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CHAPTER ONE  End-Stage Kidney Disease in Australia 

1.1 Introduction 

End-stage kidney disease (ESKD) is commonly defined as loss of kidney function to the extent that 
remaining functional capacity is not enough to sustain life. Ongoing treatment is therefore required 
to prevent the death of people with ESKD. Treatment is referred to as renal replacement therapy 
(RRT), and includes various forms of dialysis or kidney transplantation. ESKD is generally 
preceded by less severe forms of kidney disease (chronic kidney disease, or CKD). These are the 
subject of a separate report. An important recent development has been the classification of CKD 
into five stages by the Kidney Disease Outcomes Quality Initiative (K/DQOI), reflecting the 
progressive nature of the disease. Stage 5 chronic kidney disease, or glomerular filtration rate of 
less than 15 ml/min/1.73m2, is considered “kidney failure” although not all patients with GFR less 
than 15 ml/min/1.73m2 will be treated by RRT [5]. In this report we refer to RRT patients, as it is 
treated ESKD patients who are the subject of this cost analysis. As individuals with ESKD who 
never receive any form of RRT (and therefore die of kidney failure) are not registered on any 
database, no information on such patients is available. Australian studies have shown that 
recording on death certificates in these cases is likely to be unreliable [6]. 

Prior to the availability of dialysis and kidney transplantation, ESKD was a universally fatal 
disease. The inception of renal replacement therapy (RRT) programs in the early 1960’s was a 
major step forward in the treatment of ESKD. At the time it was believed that the number of 
patients treated by RRT would increase for a decade or so as gradually more people were accepted 
into treatment programs, after which time incidence, and possibly prevalence, would plateau [7]. 
Instead, since the commencement of data collection more than 40 years ago, the age-adjusted 
prevalence of RRT in Australia has been steadily increasing [8]. Similar trends have been observed 
in other countries. From 1981 to 2003, incident RRT patients increased by an average of 6% per 
annum, with growth in incidence only beginning to slow in recent years (4% per annum from 1999-
2003) [8].  

The reasons behind continued increases in incident and prevalent numbers of RRT patients are 
multifactorial. Australia, like most other developed countries, is experiencing an epidemic of 
diabetes [9], leading to increasing rates of RRT attributable to diabetic nephropathy. Diabetes has 
recently overtaken glomerulonephritis as the leading cause of end-stage kidney disease in 
Australia, a trend which has already been observed in many other countries. From the early to the 
late 1990’s, the prevalence of hypertension is estimated to have increased in the Australian over 
50’s population from 45.4% to 52.2% [10]. Such trends are likely to be contributing to rising RRT 
numbers. It has been suggested that improved detection and management of chronic diseases such 
as cardiovascular disease and diabetes has meant that patients survive coronary artery disease for 
example, enabling their underlying kidney disease to progress to end-stage [11]. Also, changes to 
eligibility criteria have led to broader acceptance of patients into RRT programs [12]. Finally, 
patient survival after transplantation has continued to improve, affecting the prevalent population 
[13]. 

In Australia and New Zealand, all patients who reach ESKD and receive RRT, dialysis or kidney 
transplant, are registered with the Australia and New Zealand Dialysis and Transplant Registry 
(ANZDATA). The Registry is funded by the Australia and New Zealand governments and Kidney 
Health Australia. Data is collected from renal units and nephrologists on a regular basis, and 
includes all people receiving chronic renal replacement therapy in Australia. Further details about 
collection methodology are published [8], or are available from the Registry (www.anzdata.org.au). 
There is currently no means of tracking ESKD patients who do not receive any form of treatment. 
The ANZDATA registry collects patient demographic information and statistical information 
regarding incidence, prevalence, modality utilization, complications, comorbidities and mortality on 
RRT, as well as a range of other information. Data from the ANZDATA registry forms the basis of 
this report. 
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1.2 Rates & characteristics of End-Stage Kidney Disease in 
Australia 

Incidence and Prevalence  

In the 25 years from 1980 to 2004, the population adjusted incidence rate of RRT patients in 
Australia has increased from 37.3 new patients per million population in 1980, to 95.1 per million in 
2004. At 31 December 2004, the number of Australians receiving renal replacement therapy (RRT) 
stood at 14,442, corresponding with a prevalence rate of 718 per million population. Of prevalent 
RRT patients, 6,358 had a functioning transplant at the end of 2004, corresponding to 44.4% as 
proportion of all RRT patients. Currently the most common dialysis modality is satellite 
haemodialysis, followed by peritoneal dialysis (CAPD or APD) then home haemodialysis [14].  

Figure 1: Number of new patients commencing RRT in Australia annually from 1980 to 2004 
(Source: ANZDATA, special data request, 2005) 
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Figure 2: The number of prevalent RRT patients in Australia in each year from 1980 to 2004 
(Source: ANZDATA, special data request, 2005) 
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Figure 3: Annual incidence rate for RRT in Australia from 1980 to 2004, by age, per million 
population (Source: ANZDATA, special data request 2005) 
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Figure 4: Annual prevalence rate for RRT in Australia from 1980 to 2004, by age, per million 
population (Source: ANZDATA, special data request, 2005) 
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Figure 5: Annual incidence rate for RRT in Australia from 1980 to 2004, by gender, per million 
population (Source: ANZDATA, special data request, 2005) 

0

25

50

75

100

125

150

19
80

19
81

19
82
19

83
19

84
19

85
19

86
19

87
19

88
19

89
19

90
19

91
19

92
19

93
19

94
19

95
19

96
19

97
19

98
19

99
20

00
20

01
20

02
20

03
20

04

In
c

id
e

n
c

e
 p

m
p

Total Male Total Female Total All

 



 

16 

Figure 6: Annual prevalence rate for RRT in Australia from 1980 to 2004, by gender, per 
million population (Source: ANZDATA, special data request, 2005) 
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Over the last 25 years the greatest increases in incident and prevalent RRT patients have occurred 
in the over 65 age groups. In the years from 1980 to 2004, incidence of new RRT patients under 45 
years has increased by a total of 20% from 24.0 to 28.8 per million population. In the same period, 
incident patients aged 45 to 64 have increased by a total of 80% from 93.9 to 141.6 per million 
population. Incidence of patients aged 65 to 74 years however increased over tenfold, from 31.7 per 
million population to 357.3 per million population, and incidence of patients over the age of 75 
increased over 70 times, from 4.0 per million population to 300.0 per million population. 
Consequently, the median age of RRT patients has risen from 45.8 years in 1980 to 56.4 in 2004. 
Transplant recipients continue to be significantly younger than dialysis patients. In 2004, the 
median age of patients with a functioning transplant was 50.3 years compared with a median age 
62.8 for the dialysis population.  

Figure 7: Median age of prevalent RRT patients from 1980 to 2004, age as reported at 31 
December of each respective year (Source: ANZDATA, special data request, 2005) 
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The most common underlying diseases of new RRT patients in Australia are diabetic nephropathy, 
glomerulonephritis, hypertension, reflux nephropathy, polycystic kidney disease and analgesic 
nephropathy. Diabetic nephropathy is a microvascular complication of diabetes. Diabetes can cause 
progressive damage to the small blood vessels of the kidneys. Similarly, untreated hypertension is 
believed to cause damage to the blood vessels in the kidneys via mechanical stress and induction of 
sclerosis. Glomerulonephritis refers to a group of diseases, all of which involve inflammation of the 
kidney’s internal structures, resulting in progressive damage. Susceptibility to glomerulonephritis 
is likely to have a genetic component, although a range of specific exposures increase inborn risk, 
such as autoimmune disorders and streptococcal infections. Polycystic kidney diseases are an 
inherited condition in which development of multiple cysts on the kidneys interferes with 
functional capacity. Reflux nephropathy, usually congenital but sometimes the result of childhood 
infection, is the result of backward flow of urine into the kidneys. Analgesic nephropathy, a 
condition on the decline in Australia, is the result of analgesic abuse causing toxic injury to the 
kidneys. 
 

Figure 8: Distribution of primary causes of end-stage kidney disease in incident RRT patients 
(Source: ANZDATA, special data request, 2005) 
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1.3 Health consequences of End-Stage Kidney Disease 

The progression of chronic kidney disease to end stage is accompanied by an increasing burden of 
comorbidity and mortality as kidney function deteriorates. This is reflected both in the number of 
patients who die before reaching end stage [15, 16], and the high prevalence of additional chronic 
conditions, in particular coronary artery disease and peripheral vascular disease, in the RRT 
population. Despite enormous advances in dialysis and transplant therapies, patients with ESKD 
continue to have significantly reduced life expectancies when compared with the age and sex 
matched general population, a fact which is largely attributable to an excess burden of comorbid 
cardiovascular disease [17]. Improvements in outcomes for RRT patients will therefore depend not 
only on improvement in dialysis and transplant techniques, but also on improved management of 
comorbid conditions. 

Morbidity 

The most significant predictors of poor outcomes in the ESKD population are older age, presence of 
diabetes, cardiovascular disease and poor nutrition [17]. Importantly, with the exception of age, 
each of these comorbidities is potentially modifiable. 

The risk of cardiovascular events occurring in RRT patients is estimated to be between 3 and 50 
times that of the general population [18]. Of the cardiovascular conditions which are strongly 
associated with mortality risk; ischemic heart disease, left ventricular hypertrophy, congestive heart 
failure, peripheral vascular disease and hypertension are particularly prevalent amongst ESKD 
patients [17]. This may either be attributable to kidney disease causing cardiovascular disease, or 
cardiovascular disease resulting in kidney disease [19].  

In addition, the primary risk factors and diseases, which lead to ESKD, are often also risk factors 
for cardiovascular disease. For example, diabetes, hypertension and peripheral vascular disease are 
risk factors for both ESKD and ischemic heart disease. Hypertension may also lead to the 
development of left ventricular hypertrophy, which is a risk factor for mortality in the dialysis 
population [17]. Other risk factors for cardiovascular disease, which are prevalent in the ESKD 
population, include smoking, older age, and physical inactivity. Therefore many patients arrive at 
RRT with either risk factors or manifestations of cardiovascular disease. Moreover, as uremia 
advances, additional cardiovascular risk factors such as lipoprotein abnormalities, fluid overload, 
impaired calcium-phosphate metabolism, toxin accumulation, chronic inflammation and insulin 
resistance develop [17].  

The presence of cardiovascular disease significantly increases the risk of death in ESKD patients. 
In a Canadian study, despite representing only a third of the RRT population, patients with 
cardiovascular disease accounted for approximately three times as many deaths with ESKD as 
patients without cardiovascular disease [20]. In many cases, RRT patients do not have one 
comorbid condition, but instead suffer several. For example, the coexistence of ischemic heart 
disease, diabetes and peripheral vascular disease is relatively common in RRT patients [17]. In 
light of the vascular depression hypothesis [21], which argues that vascular disease can predispose 
patients to depression, the high prevalence of cardiovascular disease may be one of the causes of 
the depression found in between 20 and 30% of dialysis patients [22]. 

Diabetes, which is associated with the presence of vascular risk factors, is strongly associated with 
worse outcomes on RRT [17]. Given that in Australia, as in many other countries, diabetes has 
become the leading cause of ESKD, this has significant implications for the future burden of 
comorbid conditions in the RRT population. Already steady increases have been observed in the 
proportion of incident RRT patients who have type 2 diabetes (see Figure 9). Diabetic RRT patients 
have been shown to experience angina, myocardial infarction, cerebral vascular accident and 
peripheral vascular disease at rates exceeding those of non-diabetic patients. This relative 
comorbidity burden is most pronounced in younger age groups, and diabetic dialysis patients 
experience much higher rates of cardiovascular mortality than age and sex matched non-diabetic 
patients [17].  
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Figure 9: Proportion of incident non-Indigenous RRT patients with comorbid conditions 
coronary artery disease and type 2 diabetes 1991 to 2004 
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In 2004, 38% of incident RRT patients also had coronary artery disease at the commencement of 
treatment, and 34% of the same group had type 2 diabetes. The proportion of incident RRT patients 
with coronary artery disease has remained relatively stable over the last decade with an average 
annual increase from 1991 to 2004 of less that 1%. In contrast, the proportion of new RRT patients 
with type 2 diabetes has risen dramatically, at an average annual rate of 9% (see Figure 9). Amongst 
RRT patients, prevalence of coronary artery disease increases with age. Type 2 diabetes prevalence 
is highest in RRT patients aged between 65 and 74 and falls in patients over 75 years, probably due 
to the high mortality rate amongst diabetic RRT patients (see Figure 10). 

Various other comorbidities are often found in those receiving RRT. Malnutrition is commonly seen 
in dialysis patients and is predictive of higher mortality [23]. Chronic lung disease is also highly 
prevalent in RRT patients. In 2003, 16% of persons commencing RRT had chronic lung disease at 
the time they began treatment [8]. The underlying reasons for observed high levels of chronic lung 
disease include high rates of smoking and depressed immunity in persons with ESKD.  

 

Figure 10: Percentage of non-Indigenous prevalent RRT patients with selected comorbid 
conditions, by age. Data for the 1996-2000 study cohort 
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Mortality 

Life expectancy is seriously reduced for adults with ESKD. Those patients who receive RRT have 
an average life expectancy of less than a decade, a figure comparable to cancers such as colon and 
lung cancer [24]. In 2003, a total of 1,121 dialysis patients and 139 patients with a functioning 
transplant died (15.0 and 2.4 deaths per 100 patient years at risk respectively) [8]. Receipt of a 
kidney transplant confers a clear survival advantage. The most commonly reported causes of death 
are cardiac events, especially cardiac arrest and myocardial infarction, for both dialysis patients 
and transplant recipients. Cardiac events cause 40% of deaths on dialysis and 23% of deaths with a 
functioning transplant. Cancers are the next most common causes of death amongst transplant 
patients. Infection continues to account for a significant proportion of deaths on RRT, accounting 
for 13% of deaths on dialysis and 17% of deaths with functioning transplant in 2003. Over the last 15 
years, dialysis patients aged 54-74 at the commencement of dialysis have experienced 
improvements in survival [8]. However, no such trends have been observed for other age groups. 

Figure 11: Annual mortality rate for RRT patients in Australia in 2003, by age and treatment 
modality (Source: ANZDATA Registry Annual Report 2004) 
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Quality of Life 

End-stage kidney disease and its treatment profoundly affect health-related quality of life [25]. 
Although renal replacement therapy treats some symptoms of ESKD, symptoms may not be 
completely alleviated, comorbidity is likely to be considerable, and with treatment comes significant 
lifestyle changes, all of which impact on quality of life [26]. Physical complaints frequently 
identified by dialysis patients include muscle, bone and joint aches, sleep disturbances, itchy/dry 
skin, gastrointestinal upsets, difficulty concentrating, cough and shortness of breath, headaches, 
decreased sexual function, cramps and dizziness [27]. Most of these symptoms are ameliorated in 
patients who receive a functioning transplant, although other physical symptoms may be induced 
by necessary immunosuppressive medications [27]. 

It is important to consider quality of life in a discussion of the health consequences of ESKD as, in 
addition to being a fundamental component of health, quality of life predicts morbidity and 
mortality amongst RRT patients [26]. In people treated with haemodialysis, higher quality of life 
scores have been associated with a reduction in mortality of up to 23% [28]. Poor quality of life 
scores at commencement of therapy predict poor 1-year dialysis outcomes, in terms of 
hospitalizations, malnutrition, severely reduced physical functioning, hypoalbuminemia or death 
[29]. The presence of depression has also been found to be associated with increased morbidity and 
mortality amongst ESKD patients, and may affect compliance of patients to medical treatment [22]. 
The high incidence of death among Australian dialysis patients which is attributed to “social 
causes” (23%) [8], is likely to reflect poor quality of life prompting elective withdrawal from dialysis, 
causing death. It should also be noted that the psychosocial effects of dialysis treatment extend to 
family, partners and friends of the patient who are often required to limit their own activities to 
assist and care for the patient.  
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One of the first detailed assessments of quality of life in an RRT population, the National Kidney 
Dialysis and Kidney Transplantation Study, found that physical functioning was reduced in dialysis 
patients, and to a lesser extent in transplant recipients, compared with the normal population [30]. 
Interestingly, the impact of RRT on the subjective measures life satisfaction, well-being and 
psychological affect was relatively small, indicating people’s ability to adapt to illness. Self-reported 
quality of life is a composite of both a patient’s condition and their subjective perception of their 
condition, which may vary in accordance with shifting expectations and adaptation to illness. In a 
Spanish study, it was found that over a quarter of dialysis patients indicated severe quality of life 
restriction, with the greatest impact in the areas of work, recreation, home management, sleep and 
rest [31]. This study also found that greater age and comorbidity burden, particularly anaemia, 
intermittent claudication and diabetes, were associated with worse physical functioning. Other 
factors which are associated with worse quality of life for RRT patients are female sex, 
unemployment, low education, low income, previous failed transplant, depression, and poor 
nutritional status [26]. The reasons for worse quality of life in women with ESKD relative to men 
are not understood, but it is believed they are related to psychosocial rather than physical factors 
[26]. 
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1.4 Projected incidence and prevalence of End-Stage Kidney 
Disease in Australia to the year 2010 

Projected incident cases of ESKD were estimated separately for Indigenous and non-Indigenous 
populations. For each group, 2 models were created: 

Model 1: 

Steady-state model, assuming the current age-specific rates were maintained into the future. 
Current rates were taken as the average rate for the 2002-2004 period. The rationale for this 
approach is that many of the age-specific rates appear to be “levelling off” over this period. 

Model 2: 

Linear growth model, assuming the linear trend in age-specific incidence rates over the period 
1991-2004 was maintained over the period to 2010. The rationale for this approach is the consistent 
increase in many rates over the longer period of 1990-2004. 

From each model, age-specific rates were projected for the year 2005-2010. For the non-Indigenous 
projection these rates were applied to the relevant projected population estimates from the 
Australian Bureau of Statistics [32]. With both models, the number of prevalent ESKD patients will 
continue to grow in excess of predicted population growth. 

Figure 12: Projected numbers of incident non-Indigenous RRT patients to the year 2010 
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Figure 13: Predicted numbers of incident, non-Indigenous, RRT patients to the year 2010 
based on the steady-state (Model 1) and linear growth model (Model 2), by age 
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CHAPTER TWO Modality utilisation in Renal Replacement 
Therapy 

2.1 Introduction 

The first kidney transplant was performed in 1954 [33], and since the introduction of 
immunosuppressive drugs in the early 1960’s [34] has remained the optimal treatment for ESKD, 
both in terms of outcomes and cost-effectiveness [35]. A kidney, obtained from a deceased or, with 
increasing frequency, live donor is placed within the recipient’s lower abdomen under cover of 
immunosuppressive medication to prevent rejection of the organ. Successive eras have produced 
improvements in patient and kidney survival rates such that in Australia in 2004, 96% of patients 
and 90% of kidneys survived the first year after transplantation [14]. However, the requirement for 
lifelong immunosuppression to prevent kidney rejection places transplant recipients at increased 
lifetime risks of cardiovascular disease, cancer and infection. The key barrier to transplantation is 
the shortage of available organs. This shortage of organs has permitted only 500-550 transplant 
procedures to be performed per annum in Australia for the past 20 years. In 2004, 1534 patients 
remained un-transplanted on the waiting list [14]. 

Dialysis is an artificial way of removing waste substances from the blood, in circumstances where 
the kidneys are no longer functioning. Dialysis can be performed in two main ways, externally 
using a machine (haemodialysis), or internally, utilizing the filtering properties of the peritoneal 
membrane (peritoneal dialysis). The initial modality on which the patient commences dialysis will 
depend on any medical contraindications, logistic considerations and the patient’s lifestyle.  

In most countries, including Australia, haemodialysis is the most frequently utilized dialysis 
modality. Haemodialysis is an extra-corporeal technique, and involves filtration of the blood 
through a semi-permeable membrane in a dialysis machine. Metabolic waste products are removed 
and the body’s fluid balance is restored by pumping heparinised blood through a plastic dialyser 
while dialysis solution flows more quickly in the opposite direction, causing diffusion of solutes 
between the blood and the dialysis solution [24]. Adequate urea clearance is usually achieved 
within 3 to 4 hours of treatment, after which time the patient’s blood has cycled through the 
haemodialysis machine approximately six times. During the dialysis session, patients can only 
perform tasks which require limited movement such as reading, and are not able to get up and walk 
around. Haemodialysis is usually performed on average three times per week. As repeated vascular 
access is required, a fistula is created, often in the patient’s forearm, by shunting blood from an 
artery to a vein resulting in thickening of the venous wall to the point that it can tolerate repeated 
needle cannulation [24].  Maintaining vascular access is complicated and can necessitate repeated 
hospitalization, typically for reasons of thrombosis, infection, aneurysm and ischemia of the arm. If 
dialysis is urgently required and a fistula is not available, a catheter is inserted into either the 
jugular or femoral vein [24]. 

Home haemodialysis was introduced in the 1960’s with the aim of reducing the inconvenience of 
travelling to a hospital or dialysis centre, and increasing the autonomy of patients [36]. Many 
patients are assisted in performing dialysis by a partner, relative or friend, and all patients must 
limit their travel to destinations where haemodialysis facilities exist. Newer methods of home 
haemodialysis include shorter haemodialysis sessions performed daily or long-nocturnal 
haemodialysis performed five to six times per week. The development of thinner and more 
permeable dialyser membranes with improved biocompatibility are now resulting in shorter and 
more efficient haemodialysis, with improved blood purification. 

The technique of peritoneal dialysis was first published in 1959 [37], with subsequent modifications 
during the 1970’s [38, 39]. Peritoneal dialysis uses the semi-permeable properties of the peritoneal 
membrane to conduct an exchange of fluids and toxins. Permanent access is achieved by 
implanting a plastic catheter into the subcutaneous tissues of the peritoneal cavity, and dialysis 
solution is infused through the catheter into the abdomen. An exchange of solutes and fluid occurs 
between the peritoneal capillary blood and the dialysis solution across the peritoneal membrane, 
which is the lining of the abdominal cavity covering the stomach, liver, intestine and other 
abdominal organs [40]. After period of 4 to 8 hours (the ‘dwell time’), during which wastes and 
excess fluids pass into the dialysis solution through the peritoneal membrane, the peritoneum is 
drained and refilled with fresh solution, a process which takes about half an hour (termed an 
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‘exchange’). Exchanges must be performed using a sterile, non-touch technique. Continuous 
ambulatory peritoneal dialysis (CAPD) patients typically require 4 exchanges, of 2 litres each, every 
day. Automated peritoneal dialysis (APD) involves nocturnal dialysis with a mechanised cycler and 
uses about 12 litres of solution daily.  

Peritoneal dialysis is relatively simple to perform and to teach to the patient. Patients can usually 
manage the procedure themselves, and can be established on home dialysis relatively quickly. 
Peritoneal dialysis also enables patients to retain a more independent lifestyle, as treatment does 
not need to occur in a hospital or clinic, patients can move around while dialyzing, and treatment 
sessions can be scheduled around daily activities. In contrast with haemodialysis which requires a 
complex machine, the basic components of the CAPD system are a plastic bag containing the 
peritoneal dialysis fluid, a transfer set, and the patient’s implanted catheter [40]. Peritoneal dialysis 
also has the advantage that patients achieve relative stability in their biochemical and fluid status 
compared with haemodialysis patients who by necessity only receive intermittent therapy. 
Complications of peritoneal dialysis include peritonitis and other infections, obesity and 
hyperlipidaemia due to glucose loading, and peritoneal membrane damage [40]. Patients may also 
experience back pain, fluid leaks causing swelling, respiratory problems, and pain on drainage of 
fluid. The permanent, surgically implanted, intra-peritoneal catheter is also likely to be a source of 
some discomfort. Peritonitis, or infection of the peritoneal cavity, is the most common complication 
of peritoneal dialysis [24]. Finally, peritoneal dialysis has a higher rate of technique failure than 
haemodialysis, and patients are more likely to change from peritoneal dialysis to haemodialysis 
than the reverse [40]. 

Figure 14: Proportion of incident patients treated by each modality (Source: ANZDATA, 
special data request, 2005) 
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Figure 15: Treatment modality utilization by prevalent RRT patients (Source: ANZDATA, 
special data request, 2005) 
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Over the last 25 years the proportion of new RRT patients commencing treatment with peritoneal 
dialysis has declined, while the pre-emptive transplant rate has only marginally increased (Figure 
14). Home haemodialysis as a proportion of all RRT has declined and largely been replaced by 
higher rates of satellite haemodialysis utilisation (Figure 15). The relative proportion of prevalent 
patients receiving hospital haemodialysis, peritoneal dialysis and with transplants has not changed 
a great deal over the last few decades (Figure 15). 

The distribution of modality utilization throughout Australia varies significantly from State to State 
(see Figure 16). South Australia has the highest proportion of RRT patients with functioning 
transplants. NSW/ACT have the highest proportion receiving home haemodialysis. The Northern 
Territory has the lowest proportion with functioning transplants and highest proportion receiving 
satellite haemodialysis. Variations in modality utilisation are determined by patient, physician and 
health service level factors. 

Figure 16: Distribution of treatment modality utilisation by prevalent RRT patients at 31 Dec 
2004, by state (Source: ANZDATA, special data request, 2005) 

0%

20%

40%

60%

80%

100%

N
T

N
S
W
/A
C
T

V
IC

Q
LD S

A
W
A

T
A
S

A
U
S
T

Hospital hemodialysis Home hemodialysis
Satellite hemodialysis Peritoneal dialysis
Transplant Lost to follow-up



 

27 

 

2.2 Dialysis Versus Transplantation 

Survival 

It has been argued that transplant recipients have better survival than dialysis patients because 
they are initially placed on a waiting list on the basis of better health and long-term survival 
chances. However, a U.S.-based study which followed the 5-year survival of 46,164 patients on the 
transplant waiting list, found that cadaveric transplant recipients had a significantly better long-
term survival rate than dialysis patients still waiting for a transplant [41]. After an initial elevation 
of risk following surgery, the long term mortality risk for transplant recipients was found to be 68% 
lower than that of patients who had been on the waiting list for the same amount of time. In this 
study the greatest difference in long-term survival was in the 20 to 39 age range, where cadaveric 
transplant recipients were projected to live almost 17 years longer than patients who remained on 
the waiting list. Moreover, survival advantages were greater in patients with diabetes than in those 
without. More recent survival analysis of ESKD patients registered with ANZDATA from 1991 to 
2000 found the reduction in long-term mortality risk for transplanted patients (cadaveric 
transplants only) relative to those remaining on the waiting list to be approximately 80% [42].  Such 
observational studies examining relative survival on different RRT modalities should be updated 
regularly to take into account improvements in immunosuppression and dialysis techniques. 

Figure 17: Mortality rates (95% CI) post transplantation compared to dialysis  (including wait-
listed dialysis patients). (Source: McDonald SP and Russ GR (2002) Nephrology Dialysis 
Transplantation, 17(12): 2212-2219, reproduced with the permission of the European Dialysis 
and Transplant Association - European Renal Association and Oxford University Press) 
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Quality of Life 

Kidney transplantation imposes the least restrictions on day-to-day activities, when compared to 
the various dialysis modalities. The National Kidney Dialysis and Kidney Transplant Study found 
that while 79.1 % of transplant recipients had almost normal physical function, only approximately 
half of dialysis patients reported being able to function at the same level [30]. Transplant patients 
also reported higher scores for mental functioning than patients on dialysis. The study investigators 
concluded that, while transplant recipients experience quality of life at levels comparable to the 
general population, dialysis patients experienced significant impairment of quality of life. A meta-
analysis of quality of life and various RRT modalities found successful kidney transplantation to be 
accompanied by reduced distress and greater well being than both haemodialysis and peritoneal 
dialysis [43]. Longitudinal data indicates improvements in quality of life following transplant are 
sustained long term [27, 44]. However, transplant patients do not return to a completely normal 
quality of life, with chronic rejection, the possibility of losing the graft, side-effects of 
immunosuppression, and comorbid conditions continuing to affect quality of life [27]. Overall, 
diminished quality of life in dialysis patients is attributable to elevated levels of pain, discomfort, 
anxiety and depression [45]. 
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2.3 Haemodialysis versus peritoneal dialysis 

Australia and New Zealand have relatively high rates of peritoneal dialysis utilization compared 
with other countries, although patterns of treatment have been changing, with a shift towards 
greater haemodialysis utilization. In Australia, peritoneal dialysis is more frequently the preference 
of older people, females, diabetic patients and patients with existing cerebrovascular disease, and is 
less commonly utilized by patients who are referred late, smoke or are obese.  

Survival 

Observational studies of survival on haemo- and peritoneal dialysis have reported conflicting 
results. While some have reported improved survival on haemodialysis [46], others report the 
opposite [47], that there is no appreciable difference in survival [48], or that results differ according 
to the analytical method used [49]. When comparing haemo- and peritoneal dialysis survival, 
important factors which must be taken into account include the length of time the patient has been 
on dialysis, the length of follow-up, the temporal relationship of the groups being compared, and 
the extent of comorbidities in each group [50]. Only a small number of studies have attempted to 
address these issues.  

A national prospective cohort study of patients commencing dialysis conducted in the United 
States, and involving over a thousand participants, found that after approximately 2 and a half 
years of follow-up, while unadjusted risk of death was not significantly different between 
haemodialysis and peritoneal dialysis, that after correction for demographic characteristics, 
laboratory values, clinical and treatment factors, the risk of death was significantly greater in 
patients undergoing peritoneal dialysis [50]. During the first year of treatment no difference was 
found, however after 2 years of treatment the risk of death in patients undergoing peritoneal 
dialysis was found to be approximately twice that of patients on haemodialysis. When the effect of 
patient switching between modalities was taken into account, the association between peritoneal 
dialysis and increased risk of death remained. A similar study was recently conducted in Australia, 
which also found that post-one year of treatment, survival was worse amongst peritoneal dialysis 
patients, even after taking switching between modalities into account (presented at the 2005 
Australia and New Zealand Society of Nephrology Annual Society Meeting). A modestly-sized 
randomized controlled trial conducted in the Netherlands found that on intention-to-treat analysis, 
peritoneal dialysis patients had improved survival relative to haemodialysis patients in the first 4 
years of dialysis treatment [51]. In this study however, when switching between modalities was 
taken into account, no statistical difference in survival between the two modalities was observed. 
The investigators in this study reported a very low willingness of new RRT patients to participate in 
their randomized controlled trial on account of very strong personal preferences regarding which 
dialysis treatment they would prefer. This is likely to have introduced substantial bias. The origin 
of these preferences may be the interpretation by consultant nephrologists of the existing evidence 
base, passed on as advice to the patient; alternatively patients may base their preference on 
discussions with current patients about their experience.  

Quality of Life 

There are conflicting data on the impact of different dialysis modalities on quality of life. A 
longitudinal study which followed patients for 18 months from commencement of dialysis therapy 
concluded that, after adjusting for baseline quality of life and comorbidity, haemodialysis was 
associated with a better physical quality of life as compared to peritoneal dialysis while no 
significant difference was observed for mental quality of life [52]. In contrast, other studies have 
found in-centre haemodialysis to be associated with greater distress and worse well-being than 
continuous ambulatory peritoneal dialysis [43], or alternatively that CAPD patients experience 
more anxiety and insecurity than HD patients [53]. In still other studies, no appreciable differences 
in quality of life between the two modalities were found [45, 51]. 
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Several possible reasons explain conflicting data on quality of life in peritoneal and haemodialysis. 
Firstly, peritoneal dialysis might cause continual physical discomfort, whereas the discomfort 
involved in haemodialysis is likely to be temporary. On the other hand, CAPD patients theoretically 
have greater independence than haemodialysis patients, for whom 12 to 40 hours per week spent 
undergoing dialysis may be inconvenient and prohibitive in terms of social and employment 
opportunities. Studies performed at different stages of dialysis may have conflicting findings. 
Quality of life in a cohort of incident dialysis patients differs from that in a prevalent cohort with 
many years of dialysis therapy. Finally, how others perceive quality of life on dialysis is not 
necessarily consistent with the perceptions of patients themselves.  
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CHAPTER THREE  Modelling the current and future costs and 
benefits of Renal Replacement Therapy in 
Australia 

3.1 Introduction 

Both dialysis and transplantation are expensive and ongoing treatments. Dialysis must be repeated 
frequently and continued lifelong until death or transplant. Transplant recipients must take several 
expensive medications for the rest of their lives and are more frequently hospitalized than the 
general population with cardiovascular disease, sepsis and cancer. For transplant patients who 
experience loss of graft function, this may mean a return to dialysis and/or re-graft, with attendant 
cost implications. Admissions for haemodialysis constitute the most frequent requirement for 
hospital services of all Australian refined diagnosis related groups, with 754,265 admissions for 
kidney dialysis throughout Australia during the year 2003 to 2004 [54].  

In order to determine the impact of changes in the clinical management of ESKD on costs and 
benefits, first we must define and estimate current costs and benefits. A Markov model for treated 
ESKD patients was constructed, upon which the existing patterns of RRT in Australia were used to 
extrapolate the future health care costs and benefits of treatment for current and newly treated 
ESKD patients for each year up to and including the year 2010. Using this method, the costs of the 
treatment of new and existing ESKD patients, and the impact of current treatment patterns on 
patients’ quality of life, are estimated for a period of ten years following diagnosis. 

Based on current figures for costs and benefits of RRT, this section of the report answers the 
questions: 

1. What is the present value cost of treating all current cases of ESKD? 

2. What is the present value cost of treating all new cases (2004-2010) of ESKD? 

3. What is the cost of treating new and existing ESKD patients? 

RRT programs incur direct costs, which include the cost of all resources necessary to provide RRT, 
from buildings and equipment to pharmaceuticals to professional services, as well as productivity 
costs. The pain, suffering or fear associated with treatment are regarded as negative benefits in the 
economic analysis. [55]. This report has modelled the health sector costs of RRT based on available 
data, taking into account personnel, interventional, pharmaceutical, diagnostic, infrastructure, 
maintenance and consumable item costs. The costs of comorbidities such as diabetes mellitus, 
ischemic heart disease and cancer have not been modelled as attribution of the costs incurred by 
these conditions to ESKD or RRT is usually not straightforward. Specifically, it is not possible to 
quantify to what extent these conditions are worsened by RRT and therefore to what extent these 
costs can be attributed to RRT. This, together with the absence of Australian data about admission 
rates for non-renal causes among the RRT population, is a major deficiency in the published 
literature. It is likely that costs associated with lost earnings and productivity, cost of carers, travel, 
uncapped and over-the-counter medications as well as other consumables are also very large. It 
has not been possible to quantify these costs in this report, due to a lack of data, although a 
description of productivity costs is given in report section 3.5.   
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3.2 Existing literature 

Cost 

The most readily available information in Australia on the cost of dialysis relates to the price of 
dialysis modality used to fund services. However, the cost of providing a service may be different to 
the reimbursed amount per service. It is the opportunity cost of resources involved in RRT that 
should drive an economic model, not State based funding agreements. The latter do not necessarily 
reflect the opportunity cost of RRT. Funding of renal dialysis varies by State, as shown in the 
following tables, which summarise renal dialysis funding by State and modality. 

The payment model in Victoria consists of a case payment and a capitation payment. Case payment 
is payable only to in-centre and satellite units and is based on Weighted Inlier Equivalent 
Separations (WEIS) associated with DRG L61Z and the annual number of attendances. Capitation 
payments are specific to dialysis treatments (Table 1).  

Table 1: Victorian Payment System – annual payment per patient (2004) 

Modality WEIS payment $ Capitation Payment $ Total $ 

In-centre 21,318 24,918 46,236 

Home HD N/A 32,938 32,938 

CAPD N/A 41,639 41,369 

IPD N/A 29,831 29,831 

Satellite 
21,645 to 23,626 

 (Dependent upon hospital peer group) 
24,924 46,569 to 48,550 

In NSW, funding is based on the previous fiscal year figures from Victoria, allowing for 4.24% 
escalation (Table 2). 

Table 2: NSW rates of payment – annual payment per patient (2004) 

Modality Funding per pt per annum $ 

In-centre 45,975 

Home HD 33,024 

CAPD 41,553 

Satellite 47,337 

The benchmark funding figures for Queensland for the financial year 2002/3 are summarized in 
Table 3. 

Table 3: Queensland benchmark figures for 2002/3 

Modality Cost per pt per annum Equivalent Cost Weights 

In-centre 63,017 25.21 

Home HD 44,004 17.60 

CAPD 49,907 19.96 

Satellite 53,991 21.60 
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In 1999, Bird Cameron Chartered Accountants were commissioned by the Health Department of 
Western Australia (HDWA) to conduct a cost analysis of the renal dialysis services funded by the 
HDWA. The authors used 1997-98 financial data from three public hospitals in WA to estimate the 
cost of providing each type of dialysis and to recommend a benchmark price for HDWA to fund 
dialysis services. The results of the study are summarised in Table 4. 

 

Table 4: 1997/98 Costs and pricing by modality for teaching hospitals in WA 

Modality 

RPH 

Costs per patient 

$ 

SCGH 

Costs per patient 

$ 

Fremantle 

Costs per patient 

$ 

1997/98 

HDWA Price 
Schedule 

$ 

In Centre HD 58,410 47,981 50,077 57,195 

Metropolitan Home HD 20,064 - - 32,136 

Remote Home HD 34,819 - - 40,872 

Training Home HD 27,059 - - 27,924 

Metropolitan Home CAPD 27,564 29,016 30,139 26,473 

Remote Home CAPD 32,154 24,413 30,351 29,705 

Training Home CAPD 9,831 2,036 2,819 8,030 

 

You et al (2002) estimated the hospital costs of Aboriginal and non-Aboriginal patients having 
haemodialysis in the Northern Territory (NT) of Australia [56]. Based on 1996-7 and 1997-8 fiscal 
years, all episodes of care for 101 Aboriginal patients and 64 non-Aboriginal patients, grouped by 
the Diagnosis Related Group Version 3 classification system, were derived for three public 
hospitals in the NT. The study authors report the number of admissions, days of hospitalisation and 
costs for all causes as well as the number of dialysis treatments received by patients. In total there 
were 488 hospital admissions, 4,312 days of hospitalisation at a total cost of $2,933,917. The data 
were then used to project future demand (through to 2005) for dialysis treatments in the NT, 
costing an estimated $49.8 million. 

In 2003/2004, Agar et al conducted a costing analysis of nocturnal haemodialysis (NHHD) compared 
to conventional satellite haemodialysis (SHD) within the renal program at the Geelong Hospital in 
Victoria, Australia [57]. The authors selected a low acuity, limited care SHD facility for the cost 
comparison with NHHD. Only NHHD and SHD patients who had completed an uninterrupted, 
complete 12-month dialysis program throughout the 2003-2004 financial year were including in the 
patient-based cost study. The cost of NHHD included i) the costs associated with training and 
program maintenance and ii) the ongoing costs of dialysis in the home once a patient is ‘installed’ 
at home. For both NHHD and SHD, the authors estimated the staff and recurrent (consumables) 
expenditure as well as capital and other infrastructure costs. The costing did not specifically 
include EPO, medical service costs and initial access. The estimated cost per patient per month of 
treatment for SHD was $3,023.66 (consisting of wage and recurrent costs $2,495.67 and fixed and 
estimated costs of $527.99) and for NHHD it was $2,699.31 (consisting of wage and recurrent costs 
of $2,336.31 and fixed and estimated costs of $363).  
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Utility-based Quality of Life 

Quality of life is a significant factor when assessing the outcome of RRT from the patients’ 
perspective. The extent to which one treatment modality provides patients with good physical, 
social and emotional well being and allows them independence can be measured and valued using 
a preference based measure of quality of life such as the QALY (quality adjusted life year). This 
economic index of outcome combines patient survival with an adjustment for the quality of life, 
where the adjustment is based on an interval scale from 0 (worst health) to 1 (full health). Changes 
in quality of life that may result from switching RRT modalities, say from hospital haemodialysis to 
home haemodialysis or from dialysis to transplant, can be measured on the 0-1 scale and the 
impact of the change captured in the number of QALYs derived from each treatment modality. 
What follows is a description of the time trade-off (TTO) and standard gamble (SG) utility valuation 
techniques and a review of utility-based quality of life studies on the outcomes of RRT.  

Time Trade-Off (TTO)  

The TTO method measures utility by asking respondents to trade off survival (measured in 
life years) for a shorter period of life in full health. The TTO asks the respondent to choose 
between two options; for both options the outcomes are known with certainty. The first option 
is to live in a state of less than full health (h<full) for a defined period of time (t) (typically 
their life expectancy) and then die. The alternative is to live for a shorter period of time in full 
health (hfull) and then die. The time (x) in full health is varied until the subject was 
indifferent between the two alternatives. Thus TTO values a health state implicitly by the 
amount of time a respondent is prepared to give up from a lifetime in state h<full  to return to 
full health, based on subject’s responses to decision (trade-off) situations. The QoL score for 
each state is given by the formula x/t (Torrance, 1986). 

Standard Gamble (SG) 

The standard gamble technique asks the respondent to choose between two options, the 
certain outcome (h<full) or a gamble, which may result in full health (hfull) (with a 
probability of p) or a probability (1-p) that they would die immediately. The probability (p) is 
varied until the subject is indifferent between the certain outcome and the gamble. The 
probability is the utility for the certain outcome, that is, hI = p. Thus SG values a health state 
implicitly by the probability attached to the gamble. The more undesirable an outcome, the 
lower the probability that the respondent will accept the gamble, and the lower the utility 
score for the undesirable outcome. 

Dialysis QoL studies 

A number of quality of life studies have been undertaken and reported among dialysis and 
transplant patients. This economic model uses the utility-based quality of life reported in a well 
designed pre- and post-transplant study by Laupacis et al in 1996. Laupacis et al conducted their 
study on 188 haemodialysis patients enrolled in a RCT of the effect of erythropoietin (EPO) [27]. 
The authors used one disease specific measure of QoL, the Kidney Disease Questionnaire and two 
generic instruments, the Sickness Impact Profile (SIP) and the utility-based Time Trade-off (TTO) 
method. The results of the Laupacis study were: for haemodialysis and no EPO (at 6 months) the 
mean utility score was 0.42, with EPO and maintaining Hb 95-110g/L utility equals 0.51,  with EPO 
and maintaining Hb 110-130g/L utility equals 0.58. Laupacis et al also published an additional 
paper in 1996 (described in more detail in the section below entitled ‘Transplantation QoL studies’) 
that measured the utility based (TTO) QoL pre, and post-transplant. The pre transplant dialysis 
TTO utility score was 0.55. 

Russell and colleagues (1992) used the TTO method to measure QoL for a group of 27 patients on 
dialysis who subsequently received a successful kidney transplant [58]. The mean utility score 
whilst on dialysis was 0.41. 
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deWit et al (1998) administered a series of QoL questionnaires alongside a clinical study of dialysis 
treatments in thirteen Dutch dialysis centres [59]. Three instruments were used, the EQ-5D Visual 
Analogue Scale, the TTO and the standard gamble (SG) technique. The mean utility scores (SG, 
TTO and EQ-5D) for each type of dialysis were: for hospital haemodialysis (HD) 0.84, 0.87 and 0.58 
respectively; for satellite centre HD 0.91, 0.93 and 0.65; for continuous ambulatory peritoneal 
dialysis (CAPD) 0.81, 0.86 and 0.61 and for continuous cycling peritoneal dialysis (CCPD) 0.74, 0.93, 
0.61.  

In a subsequent study deWit used 2 health profile (generic) instruments, the EQ-5D and the SF-36 
and two utility-based instruments, the SG and TTO, to compare health-related QoL for 
haemodialysis and peritoneal dialysis health states. A total of 135 dialysis patients participated in 
the study (69 on HD and 66 on PD). The mean utility scores for HD were 0.86 (SG) and 0.89 (TTO) 
and for PD 0.82 (SG) and 0.87 (TTO). The SG and TTO scores were higher than previously 
published data, which lead the authors to speculate that their results reflect adaptation by patients 
to their current state of health on dialysis. 

Wasserfallen used the EQ-5D multi-attribute utility instrument to measure quality of life in Swiss 
dialysis patients [45]. The EQ-5D measures five dimensions of QoL, including mobility, self-care, 
usual activity, pain/discomfort and anxiety/depression. At the time of the survey 419 respondents 
were receiving HD and 49 PD. The mean utility score for HD was 62 and the mean score for PD was 
58. 

Churchill et al (1987, 1991) has published two studies in which the TTO method was used to derive 
utility scores for hospital HD (0.43), home HD (0.49) and peritoneal dialysis (0.56). 

McFarlance et al (2003) used the SG technique in a survey of 24 patients to value patients’ quality 
of life for home nocturnal haemodialysis (0.77) and in-centre haemodialysis (0.53) [60]. 

Transplant QoL studies 

The most extensive QoL study done on transplant patients was conducted by Laupacis et al (1996). 
The TTO method was used to measure pre- and post-transplant QoL for 136 patients who were on 
dialysis when they entered the study [27]. In addition to rating their own health status at baseline 
(on dialysis and pre transplant) at 1 month, 3, 6, 12, 18 and 24 months post transplant, patients 
were also asked at the same points in time to rate four hypothetical scenarios representing patients 
who were doing well and poorly on both dialysis and transplantation. The mean utility score pre-
transplant was 0.57 (for the whole group) and 0.55 (for those patients on dialysis prior to 
transplant), and 0.68 (1 month), 0.71 (3 months), 0.75 (6 months), 0.74 (12 months), 0.70 (18 
months) and 0.70 at 24 months. Moons et al (2003) used the EQ-5D to derive utility scores for 350 
renal transplant recipients on a tacrolimus-based immunosuppressive regimen. The mean utility 
score for transplant patients on tacrolimus +/- steroids +/- steroids was 0.80 and 0.73 for those on 
tacrolimus + steroids + anathioprine. 

Girardi et al (2004) used the TTO and SG were used to estimate the utility associated with return to 
dialysis after a graft failure. Based on the responses of 166 patients, the mean utility score was 0.59 
for the SG and 0.57 for the TTO. 
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3.3 Methods 

Economic model 

A Markov model was constructed as the basis for estimating the costs and benefits of renal 
replacement therapy (RRT) in Australia.  

The model follows a cohort of men and women newly treated for ESKD. The length of each 
‘treatment’ cycle in the model is one year. The structure of the model is shown in detail in Figure 18 
and Figure 19.  The first diagram represents the pathway for patients undergoing their first year of 
any type of RRT. The second diagram represents the pathway for patients undergoing any type of 
RRT in the second and subsequent years. Treatment and outcomes are shown in the elliptical 
shapes and arrows show the transitions that can occur. The model is stratified by Aboriginality and 
the following age groups: 

• 25-44 years 

• 45-64 years 

• 65-74 years 

• 75 years and older 

Main assumptions 

The health states and pathways are the same for all types of ESKD. The treatment and outcome 
states in the ESKD model are as follows:  

• Dialysis – includes hospital haemodialysis (HD), home HD, satellite HD and CAPD 

• Functioning kidney transplant – patients may undergo a pre-emptive transplant from a 
live or deceased donor after diagnosis of ESKD or a first transplant following dialysis  

• Transplant outcomes – graft success or fail. A graft fail may result in a re-graft, a return to 
dialysis or death  

• Death – may occur whilst on dialysis or after transplant 

• Transition probabilities from year 0 to year 4 are based on the actual treatment and 
outcome probabilities derived from a cohort of ESKD patients (1996-2000) and are based 
on ANZDATA 

• Transition probabilities from year 4 to year 10 are based on the application of constant 
year 4 transition probabilities  

• Total resource utilisation and benefits calculated based on probability transitions at 6 
months in each treatment cycle 

• Future incidence of treated ESKD is based on the steady-state and linear growth 
projections of current increases in the incidence of treated ESKD 

Other parameters which have been included in the model are: 

• Costs of each treatment modality (based on the best available published Australian data) 

• Utility weights (quality of life assessments) associated with the outcomes of each 
treatment modality (based on Laupacis et al 1996, a before and after study of utility 
based QoL in transplant recipients) 

• Discount rate of 5% per annum applied to all future costs and outcomes 
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Figure 18: Markov model for ESKD patients in the first year of treatment 
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Figure 19: Treatment and outcome in the 2
nd

 and subsequent years  
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Sources of estimates 

In the absence of good-quality individual RCTs or large prospective observational studies 
conducted in Australia, this study uses the best available Australian published data to derive 
estimates for the model parameters. This required a substantial secondary analysis of ANZDATA 
in order to derive transition probabilities (this is described in further detail below). Details of the 
sources of cost and quality of life data are outlined in the following section. If no published 
evidence could be found, the opinion of clinical experts was sought.  

Assumptions used in the model 

The assumptions and sources of data for transition probabilities between states, costs, discounting 
and utilities used in the model are summarised in the tables below. Each of these components of 
the model is discussed in the following sections. 

Transition probabilities 

Published Australian data on the probability of an ESKD patient undergoing a particular type of 
RRT, of switching between treatment modalities and on the outcomes were not available. For that 
reason, a dedicated secondary data analysis was conducted on the treatment and outcome patterns 
for a cohort of ESKD patients as recorded in the ANZDATA Registry. 

Grouped data on RRT received and treatment outcomes were extracted for all people diagnosed 
with ESKD in the period 1996 to 2000. The data were grouped by age group (25-44 years, 45-64 
years, 65-74 years and 75 years and older) and Aboriginality. An annual transition probability was 
estimated for each of the first four years of treatment with the year 4 rate applied as a constant 
transition probability for years 5 to 10. All transitions between states occur at 6 months (that is, 
midway through the yearly cycle). 

Costs 

Cost data were based on the best available published data that conform to Australian government 
guidelines for the application of economic evaluation to funding submissions to the Pharmaceutical 
Benefits Advisory Committee (PBAC) and the Medical Services Advisory Committee (MSAC). Both 
PBAC and MSAC do not consider the economic impact of productivity changes in their 
recommendations to the Minister for Health regarding public expenditure on drugs and other 
health technologies. For that reason, the costs related to productivity changes associated with the 
treatment for ESKD are not included in this study. Nonetheless, a description of the nature of the 
impact of ESKD treatment on workforce productivity is included in the report.  

Health state utilities 

Only two studies report utility-based quality of life scores for people with ESKD, pre- and post-
transplant (Laupacis et al 1996 and Russell et al). We elected to use the Laupacis study because 
Russell et al had fewer than 30 patients (Laupacis et al had over 150), and was conducted prior to 
1992, meaning both dialysis and transplantation treatments may no longer be applicable to current 
practice. The TTO derived utility scores from Laupacis et al for the pre-transplant dialysis state and 
the post-transplant state (using a weighted average of QoL score over 0-12 and 12-24 months post 
transplant) have been used to value outcomes in this study. Other studies have measured dialysis-
specific quality of life, but the methods and values vary to such an extent that the measures of 
utility-based QoL are not comparable between modes of dialysis treatment. 
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Discount rate 

All future costs and benefits were discounted to their present value using a rate of 5%. 

Projection of the incidence of ESKD 2005 to 2010 

The costs and outcomes of incident cases of ESKD were based on a steady-state and linear growth 
projection of current incident rates of ESKD for the years 2005 to 2010 (Figures 20 – 22). The 
projections were estimated by age group and separately for Indigenous and non-Indigenous 
populations. For each group, 2 models were created: 

Model 1: 

Steady-state model, assuming the current age-specific rates were maintained into the future. 
Current rates were taken as the average rate for the 2002-2004 period. 

Model 2: 

Linear growth model, assuming the linear trend in age-specific incidence rates over the period 
1991-2004 was maintained over the period to 2010. 

From each model, age-specific rates were derived for the years 2005-2010, and these rates applied 
to the projected population estimates from the Australian Bureau of Statistics for the non-
Indigenous [32] and Indigenous[61]  populations. For the Indigenous group, the ABS has released 
low- and high-range projections. The low-range projections have been used in this report.  

Figure 20: Steady-state projection of incident cases of ESKD amongst the non Indigenous 
population, 2005-2010 
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Figure 21: Linear growth projection of incident cases of ESKD amongst the non Indigenous 
population, 2005-2010 
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Figure 22 : Projection of incident cases of ESKD amongst the Indigenous population, 2005-
2010 
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Assumptions used in the economic model 

The assumptions used in the economic model for utility-based quality of life scores, discount rates, 
costs and transition probabilities are summarised in the following sections.  

Health utility scores and discount rates 

The health utility scores for dialysis, post transplant states and discount rates are summarised in 
Table 5. 

Table 5: Assumptions used in the economic model 

 

Assumptions 

 

Value Source Justification for source 

 
Health state utilities 
 
Time after transplant  
1 month 
3 months  
6 months 
12 months 
 
Time weighted average 0-12 months 
18 months 
24 months 
 
Time weighted average 12-24 months and 
all subsequent years 
 
Dialysis (pre transplant) 
 
Dead 
 

0.68 
0.71 
0.75 
0.74 

 
0.7325 

0.7 
0.7 

 
 

0.70 
 

0.55 
 
0 
 

Laupacis et al (1996) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Usual value 
 

Pre and post transplant TTO utility 
valuation study conducted on transplant 
patients and on dialysis patients 
(pre-transplant) 
 

 
Discount rates 
 
Costs 
 
Benefits 
 

5% 
 

5% 
 

 
 
 

MSAC 
 

MSAC 
 

 
 
 
As recommended by MSAC 
 
As recommended by MSAC 
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Resource use and costs 

Renal Replacement Therapy costs 

This report explores health sector costs arising from the provision of RRT services. However, we 
did not undertake a primary costing study of dialysis modalities or transplantation. Estimates of the 
cost of each treatment modality were based on the best available published data, and were derived 
from Australian studies. In recent years, a number of costing studies have been undertaken in 
various States and Territories. However, almost no studies have been published in peer-reviewed 
manuscripts or even government reports. Tables 6, 7 and 8 provide information regarding the data 
sources used in this report and estimates of unit costs of dialysis and transplant service provision. 
Where we have access to these unpublished costing studies, and the modality cost estimates differ 
from the estimates in this report, we have used the range of cost estimates in sensitivity analyses, 
particularly regarding modelling changes in service provision. 

The annual cost of renal dialysis includes dialysis equipment, buildings, maintenance, salaries and 
wages (nursing and allied health), consumables, the cost of initial access, revision of access, drugs 
(including Epoetin alfa and darbepoietin, Calcitriol and Iron), hospitalisation due to infection/ other 
complications, specialist consultations and review and work up costs for patients on the transplant 
waiting list. The data sources used to estimate per annum patient utilisation of each resource item 
and the valuation source are summarised in Table 6. The annual cost of transplant includes surgery 
and hospitalisation, immunosuppressive therapy, specialist review and consultations and other 
drugs. The cost of a kidney transplant for the recipient (both live and deceased donor) was based 
on AN-DRG Version 4.2 code L01A (transplant with complications)/ L01B (transplant without 
complications) for a public hospital admission with an average length of stay of 14.76 and 8.38 days 
respectively. (CDHA 2005)  Fifty eight per cent of all transplants are classified as AN-DRG code 
L01A and 42% as AN-DRG code L01B. The concomitant cost of a kidney transplant for a live donor 
was based on AN-DRG Version 4.1 code L04A (with complications)/ L04B (without complications) 
for a public hospital admission with an average length of stay of 12.28 and 4.93 days respectively 
(CDHA 2005). The cost of organ procurement from a deceased donor was unavailable from any 
published sources and has been estimated at $3000 (expert opinion). 

The unit costs of RRT per patient per annum, by treatment modality, are summarised in Table 7 
and Table 8 (Further details of the costs of RRT are provided in Appendix 2).  

Discounting 

Decisions have to be made today about health care programs that will incur costs and benefits well 
into the future. The timing of future costs and benefits matters because of the existence of time 
preference. That is, society generally prefers to defer expenditure and bring forward consumption 
(or benefits). This can be extended to health, where a life year gained today is regarded as more 
valuable than a life year gained in 20 years time. Given that health care programs have different 
future streams of costs and benefits, discounting is applied to bring these future costs and benefits 
back to a present value. This allows for the comparison of health care programs that have different 
profiles of future costs and benefits. Discounting has the effect of reducing future costs and benefits 
such that dollars spent or life years gained in the future should not weigh as heavily in program 
decisions as dollars spent or life years gained today. 

Productivity costs 

There are no reliable Australian data that can be used to estimate the opportunity cost of lost 
productivity due to ESKD.  
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Table 6: Type of cost, source of data by treatment resource item 

Resource items 
Data Source 
Utilisation 

Data Source 
Cost 

Reference to further 
details 

Dialysis    

Home / Satellite Haemodialysis ANZDATA 
Agar et al (Nephrology, 
10(6):557-570,  2005) 

Appendix 2, Tables 28-30 

Equipment           “                   “               “                 “ 

Buildings           “                   “               “                 “ 

Maintenance           “                   “               “                 “ 

Salaries and wages           “                   “               “                 “ 

Consumables           “                   “               “                 “ 

    

Hospital Haemodialysis ANZDATA AR-DRG Version 4.2               “                 “ 

                  

Peritoneal dialysis ANZDATA 
Health Dept of Western 
Australia 

              “                 “ 

                  

Initial access ANZDATA AR-DRG Version 4.2               “                 “ 

Revision of access ANZDATA AR-DRG Version 4.2               “                 “ 

    

All dialysis    

Drugs    

EPO/Darbepoietin ANZDATA/Expert opinion PBS               “                 “ 

Calcitriol Expert opinion PBS               “                 “ 

Iron Expert opinion PBS               “                 “ 

    

Hospitalisation due to infection/ other 
complications 

ANZDATA AR-DRG Version 4.2               “                 “ 

    

Specialist consultations and review Expert opinion MBS               “                 “ 

    

Work up costs for patients on transplant 
waiting list 

Expert opinion MBS               “                 “ 

    

Transplant    

    

Inpatient recipient costs ANZDATA AR-DRG Version 4.2 Appendix 2, Table 31-38 

    

Annual cost of immunosuppression Yr 1 ANZDATA / expert opinion PBS               “                 “ 

Annual cost of non-immunosuppressive 
related drugs Yr 1 

Expert opinion PBS               “                 “ 

Annual cost of non-drug follow-up Yr 1 Expert opinion MBS               “                 “ 

    

Annual cost of immunosuppression Yr  
2 onwards 

ANZDATA / expert opinion PBS               “                 “ 

Annual cost of non-immunosuppressive 
related drugs Yr 2 onwards 

Expert opinion PBS               “                 “ 

Annual cost of non-drug follow-up Yr 
onwards 

Expert opinion MBS               “                 “ 

    

Inpatient donor costs (live donor) ANZDATA AR-DRG Version 4.2               “                 “ 

    

Donor procurement costs (deceased 
donor) 

ANZDATA Expert Opinion               “                 “ 
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Table 7: Unit cost of dialysis per patient per year by modality  

Resource items 

Home 
Haemodialysis 
$ unit cost per 

annum 

Satellite 
Haemodialysis 
$ unit cost per 

annum 

CAPD 
$ unit cost per 

annum 

Hospital 
Haemodialysis 
$ unit cost per 

annum 

Dialysis     

     

Haemodialysis & peritoneal dialysis     

     

Equipment     

Buildings     

Maintenance     

Total 4,356 6,336   

     

Salaries and wages     

Consumables     

Total 28,036 29,948   

     

Total (fixed costs, salaries and wages, 
consumables) 

32,392 36,384 39,205 70,417 

Drugs     

Epoietin alfa 5,217 5,217 5,217 5,217 

Darbepoetin alfa 4,168 4,168 4,168 4,168 

Calcitriol 196 196 196 196 

Iron 126 126 126 126 

     

Hospitalisation due to infection/ other 
complications / access revisions 

1,558 1,558 6,834 1,558 

     

Specialist consultations and review 490 490 490 490 

     

Work up costs for patients on transplant 
waiting list 

592 592 592 592 

     

TOTAL ANNUAL COST  
(not including initial access) 

$44,739 $48,631 $56,828 $82,764 

     

Initial access 
(incl temporary access) 

9,766 9,766 9,259 9,766 
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Table 8: Unit cost of kidney transplant per patient per year by modality 

Resource items 

Live donor 
Recipient unit 

cost 
$ 

Live donor 
Donor unit cost 

$ 

Deceased donor 
Recipient unit cost 

$ 

Deceased donor 
Donor  unit cost 

$ 

Transplant     

Year 1     

Surgery and hospitalisation 25,850 8,178 25,850 3,000 

Regular Immunosuppressive therapy  19,445  19,445  

Additional Immunosuppression 2,620  2,620  

Other drugs 9,439  9,439  

Non drug follow-up costs  5,021  5,021  

     

TOTAL YEAR 1 COST $62,375 $8,178 $62,375 $3,000 

     

Year 2 onwards     

Regular Immunosuppressive therapy  9,042  9,042  

Other drugs 954  954  

Non drug follow-up costs  753  753  

     

TOTAL YEAR 2 ONWARDS COST $10,749  $10,749  
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Transition probabilities 

The full set of transition probabilities is contained in Appendix 1. A partial set of transition 
probabilities is presented here including the proportion of new ESKD patients who undergo 
dialysis or pre-emptive transplant in the year of commencing RRT and subsequent years, together 
with the type of dialysis, and deaths rates (Tables 9-12). 

Table 9: Proportion of non-Indigenous patients with pre-emptive transplants (Year 0) 

First line treatment ESKD 

  Pre-emptive  Transplant 

Age Dialysis Live donor Cadaver 

25-44 0.94 0.05 0.02 

45-64 0.99 0.009 0.003 

65-74 0.99 0.0005 0 

75+ 1 0 0 

Table 10: Proportion of Indigenous patients with pre-emptive transplants (Year 0) 

First line treatment ESKD 

  Pre-emptive  Transplant 

Age Dialysis Live donor Cadaver 

25-44 1 0 0 

45-64 1 0 0 

65-74 1 0 0 

75+ 1 0 0 
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Table 11: Proportion of non-Indigenous patients with transplants, or remaining on dialysis 
each year 

Primary treatment/outcome 

    Transplant  

Year of RRT  Continue Dialysis Live Donor Cadaver Death 

25-44 0.90 0.06 0.03 0.01 

45-64 0.93 0.01 0.01 0.05 

65-74 0.92 0.0005 0.0005 0.08 

Year 0 

75+ 0.87 0 0 0.13 

25-44 0.77 0.09 0.12 0.03 

45-64 0.81 0.03 0.07 0.09 

65-74 0.82 0.0005 0.004 0.17 

Year 1 

75+ 0.77 0 0 0.23 

25-44 0.77 0.05 0.13 0.05 

45-64 0.79 0.02 0.08 0.11 

65-74 0.80 0.003 0.006 0.19 

Year 2 

75+ 0.73 0 0 0.27 

25-44 0.77 0.03 0.14 0.05 

45-64 0.80 0.02 0.07 0.11 

65-74 0.77 0.0008 0.009 0.22 

Year 3 

75+ 0.69 0 0 0.31 

25-44 0.85 0.02 0.09 0.05 

45-64 0.83 0.01 0.05 0.11 

65-74 0.83 0.003 0.005 0.16 

Year 4 

75+ 0.79 0 0 0.21 
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Table 12: Proportion of Indigenous patients receiving a transplant or remaining on dialysis 
each year 

Primary treatment/outcome 

    Transplant  

Year of RRT  Continue Dialysis Live donor Cadaver Death 

25-44 0.94 0.01 0.01 0.04 

45-64 0.89 0.002 0 0.11 

65-74 0.86 0 0 0.14 

Year 0 

75+ 0.91 0 0 0.09 

25-44 0.89 0.004 0.03 0.08 

45-64 0.84 0 0.02 0.14 

65-74 0.80 0 0 0.20 

Year 1 

75+ 0.80 0 0 0.20 

25-44 0.85 0.01 0.05 0.09 

45-64 0.81 0.003 0.03 0.16 

65-74 0.69 0 0 0.31 

Year 2 

75+ 0.75 0 0 0.25 

25-44 0.86 0 0.05 0.09 

45-64 0.81 0.004 0.04 0.15 

65-74 0.78 0 0 0.22 

Year 3 

75+ 1 0 0 0 

25-44 0.83 0 0.06 0.11 

45-64 0.90 0 0.02 0.09 

65-74 1 0 0 0 

Year 4 

75+ 1 0 0 0 
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3.4 Research Questions 

Question 1.1 

 

What is the cost of treating current cases of ESKD? 

The formula for calculating the present value of the cost of treating current ESKD patients is 
summarised in equation 1. The prevalent cohort is based on the number of ESKD patients, by 
modality of treatment, as recorded on the ANZDATA registry. Patients are followed for up to 10 
years. 

Equation 1 

PVTC = ∑
=

∫ ∫

10

2004

n

ohortprevalentct

(P1t) [(P2t) (C2) + (P3t) (C3)] ÷ (1 + r) n 

where:  

 

PVTC = present value of the total cost of treatment for the ESKD prevalent cohort as at 2004 over the next 10 years 

P1t = probability of being alive in year t 

P2t = probability of having dialysis in that year 

C2 = the annual cost of dialysis (by modality) 

P3t = probability of having a kidney transplant in that year 

C3 = the annual cost of transplant (by type of transplant) 

(1 + r)
n 

= discount rate applied to all future costs  

In the Markov model, the number of patients entering each treatment and outcome state is used to 
estimate the present value of quality adjusted life years (QALYs) based on a ten year follow-up. 
This highlights the impact of quality of life, by treatment modality, for the prevalent cohort. To 
estimate the full impact of treatment on quality of life and survival would require a lifetime survival 
analysis and up to date Australian utility values for all outcome states.  
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Question 1.2 

What is the cost of treating new cases (2004-2010) of ESKD?   

The formula for calculating the present value of the cost of treating new ESKD patients (2004 to 
2010) for a period of 10 years post commencement of RRT is summarised in equation 2. The 
incident cohort is based on steady-state and linear growth projections of the number of ESKD 
patients, by modality of treatment. 

Equation 2 

PVTC = ∑
=

−∫ ∫

10

20102004

n

hortincidentcot

(P1t) [(P2t) (C2) + (P3t) (C3)] ÷ (1 + r) n 

where:  

 

PVTC = 
present value of the total cost of treatment for the ESKD incident cohort 2004-
2010 over 10 years 

P1t = probability of being alive in year t 

P2t = probability of having dialysis in that year 

C2 = the annual cost of dialysis (by modality) 

P3t = probability of having a kidney transplant in that year 

C3 = the annual cost of transplant (by type of transplant) 

(1 + r)
n
 = discount rate applied to all future costs 

In the Markov model, the number of patients entering each treatment and outcome state is used to 
estimate the present value of quality adjusted life years (QALYs) based on a ten year follow-up. 
This highlights the impact of quality of life, by treatment modality, for the incident cohort. 

Question 1.3 

What is the cost of treating current and new cases of ESKD? 

Question 1.4 

What are the projected annual health sector costs of treating all cases of 
ESKD for the years 2004 to 2010? 

The answer to questions 1.3 and 1.4 is the sum of equation 1 and equation 2. 
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Question 2 

What are the likely benefits (in life years and quality-adjusted life years) of 
treating all new cases (to 2010) of ESKD? 

A Markov model was constructed as the basis for estimating the benefits of renal replacement 
therapy in Australia. Chapter 3.3 provides further information regarding the main assumptions 
used in the model. 

Question 3 

What are the additional health care costs and benefits of increasing the 
proportion of current ESKD patients who receive a kidney transplant? 

The formula for estimating the incremental cost effectiveness of increasing the number of new 
ESKD patients who receive a kidney transplant by between 10% to 50% by 2010 (an extra 50 to 250 
in 2010) is summarised in equation 3.  

Equation 3 

ICERtransplant= (TClow/high increase in transplants – TCincident cohort)  ÷  (TBlow/high increase in transplants – TBincident cohort) 

where:  

TClow/high 

increase in 

transplants  
= 

the total discounted cost of treatment for the ESKD incident cohort assuming an 
increase in the number of transplants by 10% to 50% by 2010 (and concomitant 
reduction in dialysis rate) 

TCincident cohort = the total discounted cost of treatment for the ESKD incident cohort 

TBlow/high 

increase in 

transplants 
= 

the total discounted number of quality adjusted life years (QALYs) for the ESKD 
incident cohort assuming an increase in the number of transplants by 10% to 50% by 
2010 (and concomitant reduction in dialysis rate) 

TBincident cohort = 
the total discounted number of quality adjusted life years (QALYs) for the ESKD 
incident cohort 
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Question 4  

What are the additional health care costs (savings) that accrue by changing 
the proportion of patients that undergo different types of dialysis (hospital 
haemodialysis, home haemodialysis, CAPD and satellite)? 

The formula for estimating the incremental cost effectiveness of switching the proportion of 
current ESKD patients who different types of dialysis is summarised in equation 4.  

Equation 4. 

 

Cost (saving) = (TCincident cohort – TC switch mode of dialysis )  

TCincident cohort = the total discounted cost of treatment for the ESKD incident cohort 

TCswitch mode of 

dialysis  
= 

the total discounted cost of treatment for the ESKD incident cohort assuming the 
changes in dialysis modality as specified below 

The changes in dialysis modality that are modelled in the sensitivity analysis are: 

1. Maximising the home HD approach (switching from hospital HD to home HD) (for 
non-Indigenous patients only) 

Assumptions 

• Adopt changes in Home HD rates by year 2, with year 1 being half way between 
current and proposed proportions, and then maintain from year 2 onwards 

• The proposed proportion of dialysis patients using home HD is (by age group):  

� 25-44 years = 35% 

� 45-64 years = 25% 

� 65-74 years = 10% 

� 75+ years = 2%  

2. Maximising PD approach (switching from hospital HD to PD; for non-Indigenous 
patients only) 

 Assumptions 

• The proposed proportion of dialysis patients using PD is (by age group):  

� 25-44 years - Y0 = 50%, Y1 = 42.5%, Y2 = 35%, Y3 = 27.5%, Y4 = 20% 

� 45-64 years - Y0 = 50%, Y1 = 50%, Y2 = 42.5%, Y3 = 35%, Y4 = 27.5% 

� 65-74 years - Y0 = 50%, Y1 = 50%,Y2 = 50%, Y3 = 42.5%, Y4 = 35% 

� 75+ years - Y0 = 50%, Y1 = 50%, Y2 = 50%, Y3 = 40%, Y4 = 30% 

• The younger cohorts have earlier decay due to preferential transplantation of 
younger and healthier patients  

• The older cohorts maintain PD proportions to Y2, then decay mostly due to 
modality failure 
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3.5  Indirect Costs 

Dialysis is associated with reduced physical functioning to the extent that the majority of patients 
are unable to work. Relatively few attempts have been made to quantify employment rates and loss 
of productivity for RRT patients, with no studies having been conducted in an Australian context. 
Data from international quality of life studies indicate that as few as a quarter of dialysis patients 
report ability to work, depending on modality [27, 30, 62]. Those dialysis patients who remain in the 
workforce tend to be better educated and to have been on dialysis for a shorter time [62]. In terms 
of dialysis modalities, there is some evidence to suggest that patients on continuous ambulatory 
peritoneal dialysis tend to experience higher rates of employment, than patients on in-centre 
haemodialysis [63], although not all studies concur [62].  

A major advantage of transplantation over dialysis is that health is generally improved in recipients 
to an extent that physical function approaches normal, and maintaining employment is more 
feasible. A study which followed pre-transplant patients for up to two years post-transplant found 
employment rates increased by 50% with a functioning transplant, although younger age and 
employment prior to transplantation were predictive of employment post-graft [27]. In a cohort 
with over a decade of follow-up, 72% of transplant recipients returned to or continued full-time 
work [44]. Most recipients who do return to work do so in the first year after transplantation [64].  

Comorbidities may also impact on the RRT patient’s ability to work, for example a study of 
employment status in dialysis patients found only a third as many diabetic dialysis patients 
reported a physical activity level beyond that of being able to care for themselves than non diabetic 
patients [65]. Diabetic status has also been found to predict employment post-graft, with diabetic 
patients less likely to be employed following their transplant, and a larger proportion of diabetic 
transplant recipients withdrawing from the workforce after an initial return to work [64]. 

The impact of ESKD on employment incurs costs to the individual and community in terms of lost 
earnings and productivity, loss of tax revenue and the need to provide unemployment or disability 
benefits. Due to lack of data it is not possible to quantify such costs. Opportunities exist, however, 
to minimize these costs via programs aimed at maximizing employment rates amongst RRT 
patients. Intervention in the form of patient education and counselling prior to and following 
initiation of RRT has had demonstrated success in a population of blue-collar workers commencing 
dialysis therapy, with participants in the intervention almost three times as likely to continue 
working once dialysis therapy began [66].  

Other costs to individuals and communities are likely to include the cost of carers where required, 
costs of associated travel (likely to be significant, particularly for patients receiving in-centre 
haemodialysis), and other personal costs incurred through adherence to RRT regimens. Labour 
donated by relatives, friends or partners to assist in home-based dialysis therapy may be 
considered another cost [55]. Again, however, lack of available data on these costs precludes the 
reporting of quantitative estimates in this report. 
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CHAPTER FOUR  The current and future costs of End-Stage 
Kidney Disease - Results 

 

4.1  Question 1: What are the likely health sector costs  
(in present dollar values) of treating current and new  
cases (to 2010) of ESKD? 

 

1.1 What is the cost of treating current cases of ESKD? 

In today’s dollars, the total cost of providing RRT for the next decade for people with ESKD in 2004 
is $2.84 billion. The discounted total annual cost of RRT for current ESKD patients (as at 2004), 
based on treatment up to and including the year 2010, is summarised in T for new cases of ESKD. 

Figure 23. The declining annual cost reflects the diminishing patient cohort due to death. The costs 
do not include RRT for new cases of ESKD. 

Figure 23: The total discounted annual cost of RRT for current ESKD patients 
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1.2 What is the cost of treating new cases (to 2010) of ESKD? 

The present value cost of RRT for all new cases (RRT commenced between 2004-2010) of ESKD, 
projecting treatment forward 10 years,  will exceed $2.3 billion by the end of the decade and will 
rise to more than $3.6 billion by 2019 (Figure 24). 

Figure 24: The cumulative total discounted and undiscounted costs for all new cases (2004-
2010, steady-state incidence estimate) of ESKD, based on treatment over 10 years 
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1.3 What is the cost of treating current and new cases of ESKD? 

In today’s dollars, the cumulative discounted total cost of RRT for all current and new ESKD 
patients, projected forward 10 years, will be approximately $4 billion by the end of this decade, 
rising to almost $6 billion by 2019 (Figure 25). 

Figure 25: Cumulative discounted cost of RRT for all new (2004-2010, steady-state incidence 
estimates) and existing ESKD patients  
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1.4 What are the projected annual health sector costs of treating all cases of 
ESKD to 2010? 

The annual discounted cost of RRT will rise from $559.9 million in 2004 to $605.4 million in 2010, 
using the steady-state projection model. If numbers commencing RRT continue rising according to 
the linear growth model then expenditure will increase to $696.6 in 2010. 

Table 13: Projected annual health care costs of treating all cases of ESKD for the years 2004 
to 2010 

Year 2004 2005 2006 2007 2008 2009 2010 

Steady-state model estimates 

Total $559,852,778 $609,650,264 $623,991,952 $625,883,940 $620,764,604 $612,939,580 $605,435,750 

Cumulative  
discounted costs 

$559,852,778 $1,169,503,042 $1,793,494,994 $2,419,378,934 $3,040,143,538 $3,653,083,118 $4,258,518,868 

Linear growth model estimates 

Total $559,852,778 $621,427,224 $646,621,219 $659,792,191 $665,212,009 $667,916,128 $696,596,582 

Cumulative  
discounted costs 

$559,852,778 $1,181,280,002 $1,827,901,220 $2,487,693,411 $3,152,905,420 $3,820,821,548 $4,517,418,129 
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4.2  Question 2: What are the likely benefits (in life years  
and quality-adjusted life years) of treating new cases  
(to 2010) of ESKD? 

What is the present value of the benefits of treating all new cases of ESKD? 

The present value of the benefits of RRT for all new cases of ESKD (RRT commenced between 
2004-2010), based on outcomes over the 10 years following diagnosis, will approach 36,000 life 
years by the end of the decade and rise to 62,000 life years by 2019 (Figure 26). 

Figure 26: The cumulative total discounted and undiscounted life years for all new cases 
(2004-2010, steady state model estimates) of ESKD 
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The present value of the benefits of RRT for all new cases of ESKD (diagnosed 2004-2010), based 
on outcomes over the 10 years following diagnosis, will exceed 20,000 quality adjusted life years 
(QALYs) by the end of the decade and rise to just over 35,800 QALYs by 2019 (Figure 27). 

Figure 27: The cumulative total discounted and undiscounted quality adjusted life years for 
all new cases (2004-2010, steady state estimates) of ESKD  
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The cumulative undiscounted and discounted total benefit for all new cases (2004-2010) of ESKD, 
based on treatment over 10 years are summarised in Table 14. 
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Table 14: The cumulative undiscounted and discounted total benefit for all new ESKD cases (2004-2010), based on treatment over 10 yrs 

Steady state Model Estimates 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 Totals 

Life years 

Total LYs dialysis (undiscounted) 1733 3317 4625 5694 6635 7506 8321 6979 5844 5000 4006 3156 2394 1709 1086 520 68524 

Total LYs transplant (undiscounted) 41 200 440 739 1032 1312 1582 1794 1862 1830 1538 1248 973 712 463 226 15992 

Total LYs (undiscounted) 1774 3516 5065 6433 7666 8818 9902 8774 7706 6829 5545 4404 3368 2421 1550 746 84516 

cumulative undiscounted LYs 1774 5290 10355 16788 24454 33273 43175 51948 59654 66483 72028 76432 79799 82220 83770 84516 0 

Total LYs dialysis (discounted) 1733 3159 4195 4919 5459 5881 6209 4960 3955 3223 2460 1845 1333 906 549 250 51035 

Total LYs transplant (discounted) 41 190 399 638 849 1028 1180 1275 1260 1179 944 730 542 378 234 109 10977 

Total LYs (discounted) 1774 3438 4772 5824 6663 7354 7923 6235 5215 4402 3404 2575 1875 1284 783 359 63880 

cumulative discounted LYs 1774 5123 9717 15274 21581 28490 35879 42115 47330 51732 55136 57711 59586 60870 61653 62011 0 

QALYs                  

Total QALYs dialysis (undiscounted) 953 1824 2544 3132 3649 4128 4576 3839 3214 2750 2204 1736 1317 940 598 286 37688 

Total QALYs transplant (undiscounted) 30 144 316 527 733 931 1120 1269 1313 1289 1083 879 685 501 326 159 11304 

Total QALYs (undiscounted) 983 1969 2859 3658 4382 5059 5697 5107 4527 4039 3286 2614 2002 1441 924 445 48992 

cumulative undiscounted QALYs 983 2952 5811 9469 13851 18910 24607 29714 34241 38280 41566 44180 46182 47623 48546 48992 0 

Total QALYs dialysis (discounted) 953 1737 2307 2705 3002 3235 3415 2728 2176 1773 1353 1015 733 498 302 137 28069 

Total QALYs transplant (discounted) 30 138 286 455 603 729 836 902 889 831 665 514 381 266 165 77 7765 

Total QALYs (discounted) 983 1924 2692 3308 3802 4210 4547 3630 3064 2603 2017 1528 1115 764 466 214 36869 

cumulative discounted QALYs 983 2858 5451 8611 12217 16180 20431 24061 27125 29728 31746 33274 34389 35153 35620 35834 0 
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CHAPTER FIVE  End-Stage Kidney Disease in Indigenous 
Australians 

5.1 Introduction 

Indigenous populations experience rates of ESKD far higher than rates found in the non-
Indigenous population. Overall, the incidence of new RRT patients, adjusted for age and sex, 
among Aboriginal and Torres Strait Islanders is eight times the rate observed for non-Indigenous 
Australians. Incidence rates range from approximately double those of the non-Indigenous 
population in the capital cities of Brisbane and Sydney, to the experience in both tropical and 
desert areas of the Northern Territory and Western Australia, where ESKD incidence occurs at 
around 30 times the rate of the non-Indigenous population [67]. The reasons for the excess burden 
of ESKD amongst Aboriginal and Torres Strait Islanders include greater prevalence of traditional 
risk factors, in particular diabetes and high blood pressure, as well as poor nutrition, high rates of 
smoking, alcohol abuse and streptococcal skin and throat infections. Social and economic 
disadvantage, commonly experienced by Indigenous Australians, are also important factors 
influencing rates of disease. Specifically, education level, unemployment rate, income, house 
crowding and proportion of births less than 2500g are significantly associated with regional ESKD 
incidence among Indigenous Australians [68].  

A disease gradient exists from remote to urban regions of Australia. Generally, rates of Indigenous 
ESKD are highest amongst those living in remote regions [67]. Contrasting with this pattern of need 
for RRT services is the pattern of renal service distribution. Nearly half of all Indigenous ESKD 
patients, prior to commencing RRT, live in areas that do not have treatment facilities, either 
hospital-based or satellite [67]. Therefore of the one in five Indigenous Australians living in remote 
communities, many of those receiving RRT are obliged to remain on dialysis far from home, 
engendering psychosocial, financial and physical consequences. Forced relocation impacts on 
families and communities, and patients may be unable to fulfil treatment requirements as well as 
spend adequate time with family and community, potentially leading to withdrawal from treatment 
or missing dialysis sessions in order to visit their communities [69]. Equity in access and addressing 
key psychosocial issues are some of the critical factors in improving outcomes for Indigenous 
patients with ESKD.  

5.2 Rates and characteristics of End Stage Kidney Disease in 
Indigenous Australians 

In 2004, 188 Aboriginal and Torres Strait Islanders commenced RRT (388.4 per million population) 
accounting for nearly 10% of all new patients, despite only comprising approximately 2.4% of the 
Australian population. Over the last ten years, the incidence of RRT in the Indigenous population 
has exceeded incidence in the non-Indigenous population by approximately fourfold (see Figure 
28). Overall, population adjusted ESKD incidence has increased at an average of 9% per year from 
1991 to 2004, compared with an average annual increase of 4% in the overall population during the 
same period.  
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Figure 28: Trends in incidence of RRT in the Indigenous population, by age group, per million 
population. (Source: ANZDATA, special data request, 2005) 
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The age distribution of Aboriginal and Torres Strait Islanders receiving RRT is distinct from that of 
non-Indigenous patients, with 87.2% of Indigenous patients younger than 65, compared with 55.1% 
overall. Unlike the non-Indigenous population, in whom rates of RRT incidence in the age groups 
65-74 and 75+ far outstrip the rates for any other age group, in the Indigenous population, 
incidence is equally high in the 45 to 64 and 65 to 74 age groups, while it falls in the population over 
75 due to a healthy survivor effect (see Figure 28). 

Figure 29: Distribution of primary kidney disease in Indigenous RRT patient by age for the 
1996-2000 study cohort (Source: ANZDATA, special data request, 2005) 
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Figure 30: Proportion of incident Indigenous and non-Indigenous RRT patients with selected 
comorbid conditions (Source: ANZDATA, special data request, 2005) 
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Indigenous patients experience worse outcomes, both on dialysis as well as post-transplantation, 
compared to non-Indigenous RRT patients [8]. This is partly attributable to the high-level of 
comorbidities amongst Indigenous RRT patients. Aboriginal and Torres Strait Island people 
experience high levels of diabetes and cardiovascular disease in particular, which are both strong 
risk factors for poor outcomes for RRT patients. Almost 80% of Indigenous patients starting RRT 
now have diabetes. However, a complex array of other factors including poor adherence to 
treatment regimes, late referral, geographic remoteness, and miscommunication with health 
professionals leading to poor understanding of treatment options and regimens have been 
suggested as causes of poor outcomes experienced by Indigenous Australians with ESKD.  

Figure 31: Distribution of comorbidities among recipients of first cadaveric kidney 
transplants, 1997-2003. (Source: McDonald S, Nephrology, 9(Suppl 4): S138-43, 2004) 
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5.3 Projected Incidence and Prevalence to the year 2010 

Projected incident cases of ESKD were estimated for the Indigenous population as described in 
Chapter 1. Again, a steady-state model (assuming the current age-specific rates were maintained 
into the future) and a linear growth model (assuming the linear trend in age-specific incidence 
rates over the period 1991-2004 was maintained over the period to 2010) were created. Age-specific 
rates were derived for the years 2005-2010 and applied to the projected population estimates from 
the Australian Bureau of Statistics for the Indigenous population [70]. The ABS have released low- 
and high-range projections for the growth of the Indigenous population. The low-range projections 
have been used in this report. 

Figure 32: Projected numbers of incident Indigenous RRT patients to the year 2010 
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5.4 Modality utilisation 

Figure 33: Treatment modality utilisation by Indigenous and non-Indigenous RRT patients in 
Australia, at 31 December 2004  (Source: ANZDATA, special data request, 2005) 
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The most striking differences in RRT modality utilisation between Indigenous and non-Indigenous 
people in Australia are the relative proportions on satellite haemodialysis and with a functioning 
graft. The high proportion receiving satellite haemodialysis relates to the relative remoteness of 
many Indigenous RRT patients. Over 85% of RRT patients in the NT are of Aboriginal and Torres 
Strait Islander decent, and over 70% of RRT patients in the NT currently are required to move to 
regional centres in order to receive treatment [69]. While the highest rates of ESKD amongst 
Aboriginal and Torres Strait Islanders are found in remote areas, dialysis and transplant units are 
predominantly found in urban centres. To date, limited success has been achieved in establishing 
home haemodialysis or peritoneal dialysis for Indigenous patients living in remote areas. Reasons 
include unreliable water and power supply, inadequate housing and difficulties in delivering 
necessary supplies [69]. 

Despite the greater population burden of ESKD in Aboriginal and Torres Strait Islanders, kidney 
transplantation in Indigenous patients occurs at less than a third the rate of non-Indigenous 
patients. Of prevalent Indigenous RRT patients at the end of 2003, 13.6% had a functioning 
transplant, compared with 43.7% of patients overall. In the same year, 7% of Aboriginal and Torres 
Strait Islander RRT patients under 65 years of age were on the transplant waiting list, compared 
with 35% of under 65’s overall [8]. In 2004, 14.3% of Caucasian dialysis patients aged 15 to 59 years 
received a kidney transplant. The corresponding proportion of Indigenous patients transplanted 
was 3.4% [14]. Poor health status precluding Indigenous patients from receiving a transplant, and a 
smaller number of available compatible donors only partially account for this disparity. Clearly 
there are other, as yet to be defined, barriers to Indigenous ESKD patients achieving equitable 
access to transplantation.  

Some of the factors underlying the relatively low transplant rate amongst Indigenous patients also 
explain the observed poor transplantation outcomes. These factors include a high level of 
comorbidities at entry to the RRT program, lengthy times spent on the transplant waiting list, fewer 
pre-emptive transplants from living donors, poorer HLA matching and greater sensitization [71]. 
Indigenous transplant recipients are also more likely to die due to infection post-transplant than 
non-Indigenous recipients. Overall, graft survival is worse amongst Indigenous patients due to both 
higher rates of graft loss and higher rates of death with a functioning graft. Five year patient 
survival amongst Aboriginal cadaveric donor recipients is just over 60%, while for non-Aboriginal 
recipients survival at five years is close to 90% [71]. 
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Figure 34: Proportion of dialysing patients transplanted in each year by Indigenous status for 
the 15 to 59 year age group (Source ANZDATA, special data request, 2005) 
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Factors suggested to underlie the observed disparity in transplantation rates for Indigenous 
Australians include [72]: 

1. Geographical barriers to access in rural and remote areas; 

2. Profound cultural differences and difficulties of explaining treatment; 

3. The perceptions of clinicians of their patients; 

4. Organ allocation algorithms which impede access to deceased donor organs by minority 
patients; 

5. Community attitudes towards organ donation and transplantation. 
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5.5 Direct costs of RRT services delivered to Indigenous 
Australians 

The modelling of costs and benefits of ESKD service provision presented in this Report is based 
upon best-available published data. We did not undertake a primary costing study. With regard to 
costs for Indigenous Australians, one study of Aboriginal patients treated in the ‘Top End’ of the 
Northern Territory estimated that haemodialysis costs per year for Indigenous Australians totalled 
$71,000 [56]. However no costing studies have been published for other modalities, including 
transplantation, or for settings other than the ‘Top End’. Although it is plausible that the cost of 
ESKD service provision is higher for Indigenous Australians, we used the unit cost estimates 
presented in Chapter 3 in the following analyses. 

Question 1.2 

What is the cost of treating new cases (2004-2010) of ESKD in Indigenous 
patients? 

The present value cost of RRT for all new cases in Indigenous patients (diagnosed between 2004-
2010) of ESKD, projecting treatment forward 10 years,  will exceed $200 million by the end of the 
decade and will rise to $365 million by 2019 (Figure 35). 

Figure 35 :The cumulative total discounted and undiscounted costs for all new Indigenous 
cases (2004-2010, steady state model estimates) of ESKD, based on treatment over 10 years 
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Question 2:  

What are the likely benefits of treating all new cases of ESKD in Indigenous 
patients? 

The present value of the benefits of RRT for all new cases of ESKD (diagnosed 2004-2010), based 
on outcomes over the 10 years following diagnosis, will be almost 3,400 life years by the end of the 
decade and rise to over 6,000 life years by 2019 (Figure 36). 

Figure 36: The cumulative total discounted and undiscounted life years for all new 
Indigenous cases (2004-2010, steady state model estimates) of ESKD 
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The present value of the benefits of RRT for all new cases of ESKD (diagnosed 2004-2010), based 
on outcomes over the 10 years following diagnosis, will approach 1,900 quality adjusted life years 
(QALYs) by the end of the decade and rise to almost 3,500 QALYs by 2019 (Figure 37). 

Figure 37: The cumulative total discounted and undiscounted quality adjusted life years for 
all new Indigenous cases (2004-2010, steady state model estimates) of ESKD  
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CHAPTER SIX  Paediatric End-Stage Kidney Disease 

6.1 Introduction 

The model described in this report is based on figures for the Australian RRT population over 25 
years of age. This approach was taken due to a paucity of cost data for the paediatric RRT 
population, the relatively low numbers of paediatric ESKD sufferers, and inherent differences in 
the aetiology of paediatric and adult ESKD. 

As RRT in patients under 25 years of age has not been modelled or discussed elsewhere in this 
report, this chapter briefly considers the rates and characteristics of end-stage kidney disease in 
this sector of the population, using the latest figures from the ANZDATA registry. 

6.2 Rates and characteristics of End-Stage Kidney Disease in 
paediatric patients 

In 2004 the prevalence of RRT in the population under 25 years of age was 86 per million 
population in children 0-4 years, and 126, 199, 375 and 568 per million population in the 5-9, 10-14, 
15-19 and 20-24 age groups respectively [14]. Compared to an overall population prevalence of 718 
per million population, the requirement for RRT in the population under 25 years of age is small. In 
absolute terms, the number of patients under 25 years of age being treated with RRT in Australia in 
2004 was 1869, compared to 12,573 patients 25 years and over. During 2004, 76 children and 
adolescents (under 25 years), commenced RRT in Australia, while 1836 adults over 25 years 
commenced treatment during this period. 

The population-adjusted incidence of RRT in patients under the age of 25 has not changed 
appreciably in the last 25 years, in contrast to the steady increases in incidence observed for the 
population over 65 (see Figure 38). 

Figure 38: Incidence of RRT per million population in the 0 to 25 year age group (Source: 
ANZDATA, special data request, 2005)  
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The common primary kidney diseases of paediatric RRT patients include glomerulonephritis, 
reflux nephropathy, hypoplasia and dysplasia, medullary cystic disease and posterior urethral 
valves [8]. In general, congenital problems are the most frequent among younger patients, while 
reflux nephropathy and glomerulonephritis are more common in older children [73]. Unlike the 
adult population, diabetic and hypertensive nephropathy account for virtually no cases of 
paediatric ESKD, as these diseases are characterised by a slow progressive loss of kidney function, 
usually over many years.
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Table 15: Incidence of new paediatric RRT patients 

 
New RRT cases (rate per million population) 

 0-4 5-9 10-14 15-19 20-24 

 M F T M F T M F T M F T M F T 

1995 6 6 12 (9) 7 2 9 (7) 9 2 11 (9) 10 5 15 (12) 25 25 50 (35) 

1996 5 7 12 (9) 7 4 11 (8) 6 1 7 (5) 10 4 14 (11) 17 14 31 (22) 

1997 6 1 7 (5) 1 5 6 (5) 6 7 13 (10) 14 7 21 (16) 14 21 35 (26) 

1998 6 3 9 (7) 2 3 5 (4) 8 3 11 (8) 16 4 20 (16) 12 18 30 (23) 

1999 7 1 8 (6) 3 2 5 (4) 6 4 10 (8) 11 6 17 (13) 22 16 38 (29) 

2000 5 2 7 (5) 8 4 12 (9) 3 0 3 (2) 10 14 24 (18) 20 14 34 (26) 

2001 5 3 8 (6) 4 0 4 (3) 7 8 15 (11) 6 11 27 (13) 16 15 31 (24) 

2002 11 1 12 (9) 3 3 6 (4) 3 3 6 (4) 6 11 27 (12) 23 8 31 (23) 

2003 4 1 5 (4) 7 7 14 (10) 3 3 6 (4) 15 11 26 (19) 18 12 30 (22) 

2004 3 1 4 (3) 7 4 11 (8) 2 7 9 (7) 14 11 25 (18) 19 8 27 (19) 

 

Table 16: Prevalent paediatric patient numbers 

 
Prevalent RRT cases (rate per million population) 

 0-4 5-9 10-14 15-19 20-24 

 M F T M F T M F T M F T M F T 

1995 33 25 88 (45) 69 38 107 (83) 125 98 223 (174) 221 194 415 (327) 399 238 637 (446) 

1996 36 30 66 (51) 75 41 116 (89) 130 97 227 (176) 229 196 425 (332) 405 250 655 (469) 

1997 40 31 71 (55) 76 46 122 (93) 135 103 238 (184) 242 202 444 (347) 413 269 682 (502) 

1998 43 33 76 (59) 76 48 124 (93) 143 104 247 (190) 254 202 456 (354) 422 281 703 (531) 

1999 50 34 84 (65) 79 49 128 (95) 147 104 251 (191) 255 204 459 (352) 436 292 728 (560) 

2000 55 36 91 (71) 86 50 136 (101) 149 103 252 (189) 261 210 471 (355) 444 298 742 (575) 

2001 59 39 98 (76) 89 50 139 (103) 153 109 262 (194) 261 219 480 (355) 452 310 762 (585) 

2002 68 39 107 (84) 92 52 144 (107) 156 110 266 (195) 262 227 489 (360) 464 308 772 (581) 

2003 69 38 107 (85) 99 59 158 (118) 156 113 269 (196) 272 231 503 (369) 477 311 788 (578) 

2004 70 39 109 (86) 105 62 167 (126) 157 118 275 (199) 281 238 519 (375) 488 311 799 (568) 

 

Among paediatric patients, kidney dialysis or transplantation do not restore perfect health, and the 
long term survival of paediatric RRT patients is reduced substantially compared to children of the 
same age. There have been some improvements in survival of children receiving RRT in recent 
years, however the mortality rate amongst RRT patients under 20 years of age remains 
approximately 30 times that of the age-matched population, with the risk of death being especially 
high for patients who started RRT at a very young age [73]. As for the adult population, 
transplantation is associated with superior survival for paediatric RRT patients when compared 
with outcomes on dialysis. Quality of life is also severely affected for young RRT patients and their 
families [74]. 
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CHAPTER SEVEN  International context 

7.1 Introduction 

More than 1.4 million patients are estimated to be receiving RRT globally, with world-wide growth 
in ESKD incidence of approximately 8% annually [75]. This growth rate in ESKD patient numbers 
is five times the rate of world population growth and is not expected to reach a steady-state in the 
near future [76]. Hence, the ESKD population can be expected to grow to nearly 4.5 million by 2020. 
The driving forces behind this expansion in global ESKD numbers include aging populations, an 
increasing chronic disease burden (in particular type 2 diabetes mellitus), increasing life 
expectancies and improving access to RRT [76]. It should be noted, however, that RRT programs 
are still predominantly the domain of high income countries. At the end of 2001, 44% of the world’s 
dialysis patients could be found in Japan and the United States, despite these two countries 
together comprising only 6.6% of the world’s population [76]. 

Figure 39: Global prevalence of dialysis and total RRT, by geographical region, as at 31 
December 2001 (Adapted from Moeller S et al, Nephrology Dialysis Transplantation, 2002) 
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A recent assessment of the global burden of ESKD and prevalence of RRT collated information on 
ESKD treatment in 120 countries, covering 90% of the world’s population and an estimate 99% of 
the world’s dialysis population [76]. This study found that of the almost 1.5 million receiving RRT 
in 2001, the majority were on haemodialysis (68.7%), a small number were on peritoneal dialysis 
(6.8%) and 22% were living with a functioning transplant. The average prevalence of treated ESKD 
was highest in Japan and, lowest in the rest of Asia, Latin America, the Middle East and Africa. 
Prevalence was lower in North America than in Japan, and lower in Europe than in North America. 
At 634 per million population in 2001, the prevalence of RRT patients in Australia was lower than 
the average prevalence in Japan, North America and the European Union, but higher than the 
average prevalence for all of Europe, and 2.6 times the global average. 
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This chapter compares data from a selection of the world’s dialysis and transplant registries. It 
should be noted, however, that such comparisons are not straightforward. First, unlike the case 
with ANZDATA, it cannot be assumed that all registers have complete (or close to complete) 
population coverage of their respective countries, especially as most registries receive data on a 
voluntary basis. The United States Renal Data System (USRDS), the Canadian Organ Replacement 
Register (CORR) and ANZDATA each attain over 90% coverage of dialysis and transplant units in 
their respective countries [77]. Reporting methods may also vary, making comparisons difficult. 
Finally, the extent to which the number of patients registered for RRT therapy is a reflection of 
underlying rates of ESKD in a given country is dependent on health service provision and local 
eligibility criteria for acceptance into a RRT program. 

7.2 International comparisons of End-Stage Kidney Disease 
incidence and prevalence 

Rates of treated ESKD are increasing around the world, with the highest rates observed in Taiwan, 
the United States and Japan, where the incidence of new RRT patients stood at 365, 333 and 254 per 
million population in 2002 respectively [78]. The prevalence of RRT patients in these countries in 
2002 stood at 1,726 per million population in Japan, 1,446 per million population in Taiwan and 
1,435 per million population in the United States. In countries reporting very low numbers of RRT 
patients, including the Philippines, Bangladesh and Russia, this often reflects an inability of the 
health care systems in these countries to sustain RRT programs, rather than genuinely lower 
underlying rates of CKD and ESKD. 

When compared with other high-income countries (defined as GDP per capita of more than 
USD17,000), Australia has relatively low numbers of incident and prevalent RRT patients (see 
Figure 40). This in part reflects differences in acceptance criteria between countries, meaning that 
a patient who is offered dialysis in the United States may not be eligible in Australia, for example. 
Differing patient demographics between countries will also affect the comparison, particularly age 
composition, ethnicity and risk factor prevalence. Countries with relatively new RRT programs will 
initially experience higher rates of population adjusted incidence which may be disproportionately 
large compared with underlying rates of disease. This may be the case in Qatar, where a very high 
incidence is not matched by the size of its prevalent RRT population. Alternatively, international 
differences in RRT incidence and prevalence may actually be due, at least in part, to different 
underlying rates of CKD occurrence or progression. Finally, as the wealth of a country usually 
determines the provision and extent of health care services, the comparisons shown in Figure 40 
are limited to high income countries, defined in this analysis as a gross domestic product per capita 
of more than USD17,000. 

The population adjusted incidence of new RRT patients in the US in 2002 was 3.5 times the 
Australian rate. Similarly, RRT prevalence in the US at the end of 2002 was 2.2 times the 
prevalence registered in Australia. Looking only at the Caucasian US population, incidence and 
prevalence are still 2.9 and 1.7 times Australian incidence and prevalence rates respectively. In 
2002 in the United States, over a quarter of new RRT patients were 75 years or older, whereas in 
Australia by comparison, over 75’s accounted for less than one fifth of new patients in the same 
year [8, 78]. These figures reflect the broader acceptance criteria of RRT programs in the US, 
particularly with regards to older patients. Broader eligibility criteria, differences in composition of 
the respective populations (African Americans comprised approximately 30% of new RRT patients 
in the US in 2002), and differences in the risk factor and comorbidity burden between Australia and 
the United States explain much of the observed differences in prevalent and incident RRT between 
these two countries. 

The USRDS has noted a recent levelling in ESKD incidence rates (see Figure 40), with a rate of 
increase ranging between 0.2 and 1.4% since 2000. The incident rate of ESKD caused by diabetes 
has begun to slow in the United States, especially in the younger, Caucasian population, while 
ESKD caused by glomerulonephritis is declining [78]. This is postulated to be a result of effective 
strategies to preserve kidney function, including appropriate management of blood pressure and 

diabetes.
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Figure 40: International comparison of (A) Incidence of new RRT patients (pmp) and (B) 
prevalence of RRT patients (pmp) 

Figures represent a composite of data from ANZDATA 2003, ERA-EDTA 2002 and USRDS 2004 
annual reports. Figures are for the year 2002, and in all cases unadjusted data was used. Data for 
low and middle income countries was not included in the comparison (low-middle income defined 
as gross domestic product of less than USD17,000 per capita as of 2004, source: CIA World Fact 
Book available at:(www.cia.gov/cia/publications/factbook/index.html). For those countries without 
a central ESKD registry, an average was taken of regionally reported data to estimate a rate for the 
whole country (done for France, Spain and the United Kingdom). 

  

 

0

50

100

150

200

250

300

350

400

Tai
wan

USA

Ja
pa

n

Q
at

ar

Is
ra

el

G
er

m
an

y

Bel
gi

um

Cana
da

G
re

ec
e

Fra
nc

e

Lu
xe

m
bo

ur
g

Spa
in

R. K
ore

a

Denm
ar

k

Aus
tri

a

New Z
ea

la
nd

Swed
en

Aus
tra

lia UK

Neth
er

la
nd

s

Fin
la

nd

Norw
ay

Ic
el

and

In
c

id
e

n
c

e
 p

m
p

 

 

 

0

200

400

600

800

1,000

1,200

1,400

1,600

1,800

Ja
pa

n

Tai
wan

USA

Por
tu

ga
l

Spa
in

G
er

m
an

y

Cana
da

Bel
gi

um

G
re

ec
e

Fra
nc

e

Aus
tri

a

Swed
en

Denm
ar

k

R. K
ore

a

New Z
ea

la
nd

Is
ra

el

Aus
tra

lia

Neth
er

la
nd

s
UK

Norw
ay

Fin
la

nd

Q
at

ar

Lu
xe

m
be

rg

Ic
el

and

P
re

v
a

le
n

c
e

 p
m

p

 

 

A 

B 



 

73 

Figure 41: Change in the RRT unadjusted incidence rate in selected countries from 1995 to 
2002 

Data from ANZDATA Registry Annual Report 2004, USRDS Annual Reports 1994-2004, CORR 
Canadian Organ Replacement Register Report 2001, RENINE Registratie Nlerfunktievervanging 
Nederland (Netherlands), QuaSi-Niere gGmbH Report 2003/2004 (Germany), Societa Italiana di 
Nefrologia SIN-RIDT Report 2002 (Italy), Svenskt Register för Aktiv Uremivård Report 1991-2002 
(Sweden). 
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Figure 42: Change in the size of the prevalent RRT population (unadjusted) in selected 
countries from 1991 to 2002 

No data was available for Japan for 1994 therefore the 1993 rate was used. Data from ANZDATA 
Registry Annual Report 2004, USRDS Annual Reports 1994-2004, QuaSi-Niere gGmbH Report 
2003/2004 (Germany), Societa Italiana di Nefrologia SIN-RIDT Report 2002 (Italy).  
 
The increasing prevalence of type 2 diabetes has significant implications for rates of ESKD around 
the world. Diabetic nephropathy already accounts for more RRT patients than any other single 
primary cause in countries including Malaysia, the United States, Turkey, Japan, Germany, New 
Zealand, Finland, Austria, Canada and, recently, Australia (see Figure 43 and Figure 44). Other 
leading causes of ESKD in developed countries include glomerulonephritis, hypertension and cystic 
diseases of the kidney (see Figure 43). 
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Figure 43: International comparison of the distribution of primary kidney disease in incident 
RRT patients for the year 2002 

Figures are unadjusted, reported at day 90. Figures for Belgium represent the Dutch-speaking 
region of the country only. Figures for Spain are an average of separately reported figures for 
Catalonia, Valencia and the Basque Country. Figures for the United Kingdom are an average of the 
separately reported figures for Scotland and England/Wales. Figures for France are an average of 
separately reported figures for Lorraine and Limousin. All figures are for the year 2002, except for 
Canada where figures are for the year 1999. Source: USRDS Annual Report 2004, ERA-EDTA 
Annual Report 2002, ANZDATA Annual Report 2003, CORR Annual Report 2001. 
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Figure 44: Figure: International comparison of proportion of incident RRT patients with 
diabetes as their primary kidney disease 

Source: USRDS Annual Report 2004 and ERA-EDTA Annual Report 2002. *Figure for France is an 
average of reported figures for the regions of Lorraine and Limousin; average of reported figures 
for Basque country, Canary Islands, Catalonia and Valencia. 

0% 10% 20% 30% 40% 50%

Russia

Iceland

Norway

Netherlands

France*

UK

Uruguay

Belgium

Sweden

Poland

Spain*

Denmark

Australia

Greece

Philippines

Croatia

Qatar

Canada

Austria

Germany

Taiwan

Japan

Finland

Korea

United States

New Zealand

Turkey

Malaysia

 



 

76 

7.3 International comparisons of modality utilisation 

Of the global RRT population, approximately 69% are on haemodialysis, 8% on peritoneal dialysis, 
and 23% have a functioning transplant [76]. The world’s approximately 1.2 million dialysis patients 
are treated in about 20,000 haemodialysis centres, while only 0.5% of all haemodialysis patients 
worldwide receive home haemodialysis [76]. The proportion of haemodialysis patients dialysing at 
home in Australia and New Zealand is higher than anywhere else in the world (see Figure 47), at 
13.2 and 25.2% respectively in 2003 [8].  

Peritoneal dialysis is utilized in Australia and New Zealand at some of the highest rates in the 
world, with 28.7% and 45.3% of dialysis patients on CAPD or APD in Australia and New Zealand 
respectively in 2003 [8]. Utilisation of peritoneal dialysis is also high in Mexico, the Republic of 
Korea, Denmark, Iceland, the Netherlands and Sweden [76, 78]. By comparison, utilisation of 
peritoneal dialysis by incident RRT patients in the United States has been in decline since 1996. In 
2002, 6.7% of US ESKD patients commenced RRT on peritoneal dialysis (see Figure 45), whereas 
the prevalent haemodialysis population in the US is growing at a rate of 3.2%, and the prevalent 
transplant population by 4.3% per annum [78].  

Transplantation rates vary widely however increasing the proportion of RRT patients with a 
functioning graft is a universal goal due to the significant improvements in survival and quality of 
life that come with successful transplantation, as well as the substantial cost-savings associated 
with transplantation over dialysis. Expansion of transplantation programs is limited by organ 
availability, however. In developing countries, transplantation is not often an option, and when it 
does occur, usually takes the form of living donation from one family member to another or, and 
perhaps more commonly, paid living kidney donation [79]. 

Figure 45: Incident RRT patients (pmp), with proportion in each modality indicated  

Data is a composite from ANZDATA 2003, USRDS 2004 and ERA-EDTA 2002 annual reports and 
covers incidence during the year 2002. Excludes low and middle income countries (defined as GDP 
less than USD 17,000 per capita as of 2004). Figures for Spain, UK and France are averages of their 
separate reporting regions. Figures for Belgium are for the Dutch-speaking region of the country. 
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Figure 46: Prevalent RRT patients, with proportion in each modality indicated  

Data is a composite from ANZDATA 2003, USRDS 2004 and ERA-EDTA 2002 annual reports and 
covers incidence during the year 2002. Excludes low and middle income countries (defined as GDP 
less than USD 17,000 per capita as of 2004). Figures for Spain, UK and France are averages of their 
separate reporting regions. Figures for Belgium are for the Dutch speaking region of the country 
only. Germany and Portugal were excluded due to missing data. 
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Figure 47: Prevalent RRT patients, with proportion in each modality indicated 

Data is a composite from ANZDATA 2003, USRDS 2004 and ERA-EDTA 2002 annual reports and 
covers incidence during the year 2002. Excludes low and middle income countries (defined as GDP 
less than USD 17,000 per capita as of 2004), figures for Spain, UK and France are averages of their 
separate reporting regions. Figures for Belgium are excluded due to significant missing data.  
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7.4 International cost data and projections 

Health care expenditure on ESKD 

Around the world, in high-income countries, RRT programs require sizeable proportions of health 
care budgets. For example the UK, Germany and France spent 0.7, 1.3 and 1.5 per cent of their 
health care budget on dialysis in 1994, despite dialysis patients comprising 0.02, 0.05 and 0.04 per 
cent of these populations respectively [80]. Indications are that international expenditure to 
provide RRT is rising. Projections to the year 2010 forecast Medicare expenditures on RRT in the 
United States to increase, at a rate of 7.7% per annum, from USD12 billion in 1998 to approximately 
USD28 billion by 2010 [4].  

International costing data for dialysis programs in high income countries generally arrive at the 
same conclusion, that in-centre or hospital haemodialysis is the most expensive form of dialysis, 
while home haemodialysis and continuous ambulatory peritoneal dialysis (CAPD) are less 
expensive dialysis modalities [35, 55, 80]. It is universally agreed that transplantation is the 
cheapest and most cost-effective form of RRT, and that in general utilization is limited by the 
availability of donor organs [35]. While improvements in dialysis therapies have resulted in 
improved patient outcomes, gains in survival have been countered by increases in costs. In 
contrast, the cost-effectiveness of renal transplantation has improved greatly over time, particularly 
following the introduction of immunosuppressive drugs [35]. 

International comparisons of RRT costs are not straightforward, as EKSD funding is ‘health care 
system specific’ [80]. In countries where health care is publicly provided, direct expenditure on 
RRT programs relate to actual costs. However, in countries where the health care system 
incorporates a mix of public and private providers, direct expenditure on RRT is determined by 
reimbursement figures. The term ‘costs’, is only applicable to countries with global budgets, where 
costs have been determined via detailed surveys. ‘Reimbursements’ is used for countries where 
various modalities incur a specific rate or price that has been previously negotiated, and should be 
at least equivalent to the actual cost of each modality. Fees for physicians, nurses, homecare 
training and so on vary widely between countries [80]. In addition, few costs analyses completely 
account for all relevant fees and costs, making them difficult to compare [55]. For this reason it is 
only possible to compare trends in RRT costs between countries rather than actual cost estimates.  

Despite these difficulties in international comparisons, data from Sweden, the UK, the US, Canada, 
Italy, Germany, France, Belgium, Spain, and the Netherlands concur that in-centre or hospital 
haemodialysis is the most expensive form of dialysis, whereas home haemodialysis and continuous 
ambulatory peritoneal dialysis are generally the cheapest modalities to provide [80].  In most of 
these countries CAPD was determined to be less expensive than home HD, with the exception of 
Italy. The experience of Japan is quite different, where peritoneal dialysis is reimbursed at a 
slightly higher rate than haemodialysis. In the United States, there is one single reimbursement 
rate for dialysis patients, and therefore choice of treatment may be driven by the difference 
between the actual costs of each modality and the reimbursement figure, as an inherent incentive 
exists for utilization of the modality that offers the higher margins to the provider [80]. 

On cost-effectiveness analysis, in-centre/hospital haemodialysis is also the most expensive 
modality internationally, at a cost of between USD 55,000 to 80,000 per life year, whereas home 
haemodialysis costs between USD 33,000 and 50,000 per life year [35]. 

Given the general consistency of relative costs and reimbursements for different dialysis 
modalities, it is interesting that different countries have such different patterns of modality 
utilization. De Vecchi et al hypothesized that the reasons for differences in modality utilization 
between countries relate to microeconomic factors and the perspective of the provider, in particular 
whether the provider is public or private. Where significant investments have been made in in-
centre haemodialysis, only once hospital and in-centre capacity limits are reached, will peritoneal 
dialysis programs be expanded [80]. Hospital haemodialysis incurs high fixed costs relating to 
personnel and infrastructure, whereas the majority of the costs associated with peritoneal dialysis 
are for consumables, and low fixed costs are countered by high variable costs. The differences in 
cost structure between hospital haemodialysis and CAPD mean that CAPD home-based dialysis 
programs can be expanded without incurring new fixed costs or requiring major additional 
investment. For this reason, PD tends to be utilized more commonly in countries with global 
dialysis budgets, and by countries experiencing cost constraints. Private dialysis centres however, 
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have a vested interest in ensuring maximum use of their in-centre HD facilities on account of their 
high fixed costs [80]. Also, in mixed public/private systems, if reimbursements favour a particular 
modality, utilisation of this modality will be high. 

The scenario is quite different for low and middle-income countries. A cost-effectiveness study of 
in-centre haemodialysis compared with CAPD conducted in Malaysia found the cost per life year 
saved was roughly equivalent for each modality [81]. Of the patients receiving RRT in Malaysia in 
2003, 77% were on haemodialysis, 10% were on CAPD and 13% had a functioning transplant [82]. In 
Malaysia, CAPD is reserved for patients who are elderly, live far from a dialysis centre or have 
cardiovascular instability [81]. Cost efficiency of centre haemodialysis was found to improve with 
increasing volume of centre haemodialysis patients, while CAPD was found to be only marginally 
more cost effective than in-centre HD. Whereas personnel costs dominate in cost analyses of centre 
haemodialysis in high income countries, professional staff costs are lower in Malaysia. At the same 
time, imported consumables and drugs are much more expensive in Malaysia compared to 
developed countries. Whereas in high income countries, the relative costs of personnel and 
consumables lead to a clear cost benefit for CAPD over centre HD, in countries such as Malaysia, 
the same factors favour in-centre HD [81]. 

National wealth and the provision of RRT services 

Of the 1.5 million RRT patients worldwide, approximately 80% live in Europe, North America or 
Japan [75].  

Figure 48 shows the relationship between GDP per capita and the provision of RRT services in a 
range of countries including both low and high-income countries. At the national level, GDP per 
capita is associated with the incidence and prevalence of RRT and with rates of transplantation. 
Higher income countries would appear to have a greater population burden of RRT service 
provision. This might reflect some key issues: first, the expensive nature of dialysis and transplant 
programs and the requirement for well-established health infrastructure, and second, a higher 
prevalence of lifestyle risk factors, including poor diet, lack of exercise and obesity leading to 
higher prevalence of diabetes and hypertension, which are key risk factors for ESKD. It should be 
noted however that this trend at a national level cannot be extrapolated to support a relationship 
between economic factors and risk of ESKD at an individual patient level. 
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Figure 48: International comparisons of GDP per capita and: (A) RRT incidence (pmp); (B) 
RRT prevalence rate (pmp); (C) kidney transplant rate (pmp) 

RRT incidence and prevalence figures are based on 2002 data. Source: RRT incidence a composite 
of data published in ANZDATA 2003 annual report, USRDS 2004 annual report, and ERA-EDTA 
2002 annual report; kidney transplant rates derived from Transplantation Council of Europe 2005 
Newsletter. GDP information: CIA World Fact Book 2005 (available at: www.cia.gov). 
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CHAPTER EIGHT  Rates of kidney donation and transplantation 

8.1 Introduction 

Organ donation rates from deceased donors in Australia are relatively low, and have recently been 
falling. This poses a problem, as while the number of potential donors falls, the number of 
Australians requiring a transplant is inexorably rising. Since peaking in the 1980’s, the number of 
organ donors per million population in Australia has declined by about 35%, from 14 per million 
population in 1989 to 9 per million population in 2002 [83]. This is, to some extent, attributable to 
successful road traffic accident prevention, improvements in medical care, and a reduction in the 
incidence of cerebral haemorrhage. On the other hand, opportunities to retrieve organs are often 
missed, with the common causes likely to be that consideration of organ donation is not raised with 
the family by the treating doctor, that appropriate ventilatory or haemodynamic support are not 
provided, or because families refuse permission [84]. An audit conducted in Victorian hospitals 
found that if organs had been procured from all potential donors in the study, the organ donation 
rate in Victoria would have been increased from 9 to 22 donors per million population [85]. In 
addition, despite surveys indicating that around 80% of the general population support organ 
donation, non-optimal processes are resulting in failure to obtain family consent in up to 50% of 
potential donor situations [85]. In South Australia however, population adjusted donation rates 
have been consistently among the highest of Australian States and Territories. This has been 
attributed to its organized approach towards identification of potential donors and organ retrieval, 
its relatively homogenous Caucasian population and higher rates of consent.  

Low availability of kidneys for transplantation means longer waiting time on dialysis, and an ever 
growing pool of dialysis patients who would be suitable candidates for transplantation. Given the 
high annual cost of maintenance dialysis relative to successful transplantation, increasing 
transplant rates would result in considerable health sector cost savings. 
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Figure 49: Comparative trends in organ donation rates across Australian States from 1999 to 
2003 (Source: ANZOD 2005 annual report) 
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Figure 50: Proportion of dialysing patients who had received a transplant during 2004, by: 
(A) State and (B) Age (Source: ANZDATA, special data request, 2005). 
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During 2004, 649 kidney transplant operations were performed in Australia, or 6.6% of the total 
number of dialysis patients. Overall, the population-adjusted transplant rate has not changed much 
over the last 25 years (see Figure 51). Deceased donor transplants are declining as a proportion of 
all transplants performed. Since peaking in 1989, the rate of deceased donor transplantation fell 
23% over the next 15 years to 2004. Living donor transplantation continues to increase as a 
proportion of all transplants performed. In 2004, 37.4% of transplants (243 grafts) were from live 
donors. At 31 December 2004, 1,534 dialysis patients in Australia were on the waiting list for a 
kidney transplant, representing 19% of patients receiving dialysis [14]. 

Figure 51: Transplant rate per million population in Australia (Source: ANZDATA, special 
data request, 2005) 
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Figure 52: Proportion of dialysing patients on the transplant waiting list at 31 December 2004, 
by age group (Source: ANZDATA, special data request, 2005) 
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8.2 Improving organ availability and transplant rates in 
Australia 

Ideally, the goals of organ donation programs should be to maximize both living and cadaveric 
donation rates. n by 50% over the next 5 years. 

Table 17 describes several strategies, which have been proposed to increase the organ donation 
rate. In this report we model the cost effectiveness of increasing organ donation by 50% over the 
next 5 years. 

Table 17: Potential strategies for increasing the rate of organ donation in Australia  (Sources: 
Branley P et al, Nephrology, 2000; KHA Workshop on Increasing Organ Donation 2005; and 
expert opinion) 

Strategy Description and Comments 

Mandated approach 
Physicians approach family regarding donation. Used in Spain and the United States with 
reasonable success, although families do occasionally withhold consent. 

Public education 
Raising community awareness of the need for and success rates of transplantation, 
encourage utilization of donor registries. Limited success has been demonstrated, as 
addressing individual concerns is difficult. 

Expanded donor pool 
Use of marginal donors and non-heartbeating donors. In the UK this increased the number 
of available organs by 38%. 

Directed donation 
Family decide who should receive available organs to overcome distrust that a loved one’s 
organs will go to a ‘worthy’ recipient. Ethical caveats, unlikely to have a large impact in 
Australia. 

Financial or other 
compensation/reimbursement schemes 
to donors and their families 

Intended to cover out-of-pocket expenses and loss of earnings. Potential for negative public 
perception of such a reimbursement scheme as ‘paid’ kidney donation. Has been trialled in 
the United States. 

‘Opt-out’ system 
Consent assumed and organ donation carried out unless family specifically object. Is used 
in Austria, but is unlikely to be widely culturally acceptable. 

Paired live donor exchange programs 
Living donor-recipient pairs who are incompatible with each other are matched with other 
incompatible pairs, and organs exchanged. 

Donor coordinators 
Coordinators to aid in identification of potential donor pool and facilitate consent process. 
Live donor coordinators to facilitate directed and non-directed live donation. Currently being 
utilized in several Australian centres 

De-sensitisation protocols Enable greater access to transplantation for highly sensitised potential recipients. 

Australian Organ Donation Breakthrough 
Collaborative 

Increase access to transplantable organs by implementing an Australian Organ Donation 
Breakthrough Collaborative. The United States Department of Health and Human Services 
Organ Donation Breakthrough Collaborative has established a system-wide program to 
learn, adapt, redesign, implement, track, and refine organ donation processes to achieve 
donation rates of 75 percent or higher of potential deceased donor organs 
( http://www.organdonationnow.org ) 
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Maximizing deceased organ donation rates requires a best practice, system-wide approach. In 
response to the gap between supply and demand of organs and tissues in the United States, the 
Organ Donation Breakthrough Collaborative was recently formed. Its strategies for significantly 
and quantifiably increasing organ donation rates revolve around identifying and implementing best 
practice. The collaboration has identified seven principles behind their goals and strategies. These 
are to: integrate organ donation into routine roles and responsibilities; continually stretch goals and 
improve performance; involve all hospital staff in improving donation rates; hold all staff 
accountable for achieving goals; establish and maintain interpersonal and organizational 
relationships to facilitate the organ donation pathway; meet the needs of donor families and 
achieve informed consent to donate, and; conduct ongoing data collection [86]. Implementing an 
Australian Organ Donation Breakthrough Collaborative based on the United States model, but 
relevant to the Australian situation might be a key initiative.  

In Australia, certain key elements of such a collaborative approach are already being implemented. 
An efficient means of establishing the deceased’s wishes with respect to organ donation has been 
addressed via the establishment of a single consent registry with national coverage. Operational as 
of July 2005, the Australian Organ Donor Register is a national register of consent to donate organs 
and/or tissues, administered by the Health Insurance Commission on behalf of the Australian 
Government. It provides a centralized means of recording the legal decisions of individuals to 
donate organs or tissues after death, or to register their objection to doing so. The Donor Register 
enables consent (or objection) to donate to be verified at anytime by authorised medical personnel, 
anywhere in Australia. In the event of a death, the register is consulted, and information about an 
individual’s formally recorded consent is provided to family members. It is hoped, therefore, that 
the Donor Registry will make potential donors' decisions more readily available to medical staff and 
families and expedite the process of organ and tissue donation (more information available at  
( www.hic.gov.au/yourhealth/our_services/aaodr.htm ). Other elements might include donor 
coordinators, best practice management pathways and use of marginal and non-heartbeating 
donors. 

Live donor transplantation offers several advantages, in particular its excellent outcomes in terms 
of graft survival [87] and its amenability to pre-emptive transplant. Concerns voiced by the general 
public regarding living kidney donation include surgery and its immediate complications including 
death, scarring, need for prescription pain-killers, length of stay in hospital and hence time away 
from work and/or family, loss of income, incidental expenses, time spent getting to and from 
hospital, and risk of subsequently developing kidney failure themselves. A telephone survey in the 
United States found that those who considered such risks important were approximately half as 
likely to be extremely willing to donate a kidney to a sibling [88]. On the other hand, respondents 
were willing to accept higher levels of risk to a donor than the actual level of risk in the clinical 
setting. With recent improvements in surgical techniques and the weight of evidence indicating 
that long-term health risks to living kidney donors are minimal, living donor transplantation should 
be a key component of strategies to increase overall transplantation rates.  

Live kidney donation rates might benefit from amendments to procedures regarding assessment of 
immunological compatibility. A UK-based study found that the most common reason for potential 
donors not completing the work-up period and not going on to donate was donor-recipient 
incompatibility [89]. Supporting the use of appropriate immunosuppressive drugs, technologies and 
systems to facilitate live donor transplantation in situations where a positive cross-match or ABO 
incompatibility would currently constitute an immunological barrier might significantly increase 
live organ donation. 
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8.3 International comparisons 

International comparisons of health system performance regarding kidney transplantation are 
complex. Kidney transplant rates (per million population) provide useful information regarding the 
responsiveness of health systems in the delivery of RRT services. Figures 54 and 55 indicate a wide 
range of overall and kidney transplant rates between countries. The highest kidney transplant rates 
are observed in the United States and several European countries [78]. In Australia, overall 
deceased organ donation rates are relatively low (Figure 53), whereas living organ donation rates 
are higher in comparison to other countries (Figure 54). In most countries the demand for available 
organs is steadily rising and needs cannot be completely addressed, despite programs to encourage 
both deceased and living donation. 

Prevalence figures are not particularly useful in international comparisons of organ donation and 
transplant performance, as many countries have significantly expanded transplant programs only 
recently. For example, despite relatively low transplant prevalence, Portugal has one of the highest 
transplant incidence rates in Europe and the world, reflecting a program expansion rate of 
approximately 50% per year in the 1990’s [90]. Hence the figures below show the donation and 
transplant incidence rates in a selection of countries for the year 2004 

Figure 53: International comparison of deceased organ donation rates (all organs)* Figures 
are based on 2004 data. 

 Source: Transplantation Council of Europe 2005 Newsletter. 
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Figure 54: Kidney transplant rates per million population, showing living and deceased 
donation as proportions of the overall rate 

* Source: Transplantation Council of Europe 2005 Newsletter. 
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* Countries with a population of less than 1 million are not represented as very small changes in the absolute 
number of transplants will markedly affect population adjusted transplant rates for these countries.  
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CHAPTER NINE Opportunities and solutions 

9.1 Question 3: What are the likely additional health care 
costs and benefits resulting from an increase in the 
number of patients receiving a transplant? 

A summary of the additional costs and outcomes for the low and high estimates of increasing 
transplant rates is presented in Table 18 and Table 19.  

Table 18: Summary of cost-utility analysis of increasing the number of transplants by 
10% by 2010 (to 550 transplants per year)  

Model Parameter Total cost 

discounted  

(to 2010) 

Total QALYs 

Discounted 

(to 2010) 

Incremental 
cost 

Discounted 

Incremental 
QALYS 

Discounted 

ICER 
($AU/QALY) 

Base case  
(steady state model) 

$2,328,987,855 20431.21    

Increase in number of 
Transplants  
(10% increase by 2010) 

$2,323,224,417 20560.77 -$5,763,439 129.55 

Dominant 
(cheaper and 

more 
effective) 

Base case (linear growth 
model) 

$2,595,326,368 22526.44    

Increase in number of 
Transplants  
(10% increase by 2010)  

$2,589,491,524 22659.68 -$5,834,843 133.24 

Dominant 
(cheaper and 

more 
effective) 

Under both the low and high incidence projection models, the incremental cost effectiveness 
of increasing the number of kidney transplants by 10% by 2010 results in dominance. That is, 
increasing the transplant rate is cheaper and more effective than current treatment patterns 
for ESKD. The incremental undiscounted cost saving for the steady state model is $7.318 
million and $7.44 million for the linear growth model.  

Table 19: Summary of cost-utility analysis of increasing the number of transplants by 
50% by 2010 (to 750 transplants per year)  

Model Parameter Total cost 

discounted  

(to 2010) 

Total QALYs 

Discounted 

(to 2010) 

Incremental 
cost 

Discounted 

Incremental 
QALYS 

Discounted 

ICER 
($AU/QALY) 

Base case  
(steady state model) 

$2,328,987,855 20431.21    

Increase in number of 
Transplants  
(50% increase by 2010) 

$2,303,097,949 21070.30 -$25,889,906 639.08 

Dominant 
(cheaper and 

more 
effective) 

Base case  
(linear growth model) 

$2,595,326,368 22526.44    

Increase in number of 
Transplants  
(50% increase by 2010) 

$2,569,147,811 23184.04 -$26,178,556 657.59 

Dominant 
(cheaper and 

more 
effective) 

Under both the low and high incidence projection models, the incremental cost effectiveness 
of increasing the kidney transplant rate by 50% by 2010 results in dominance. That is, 
increasing the transplant rate is cheaper and more effective than current treatment patterns 
for ESKD. The incremental undiscounted cost saving for the steady state model is $32.932 
million and $33.460 million for the linear growth model.  
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9.2 Question 4: What are the likely additional health care 
costs or savings to be accrued by increasing the number of 
dialysis patients receiving home-based or community-based, 
rather than hospital-based services? 

The results of the ‘switching dialysis modality’ sensitivity analysis are summarized in Tables 
20 and 21. Increasing the rate of home HD will produce a net (discounted) saving of $88.2 
million. Increasing the rate of PD will produce a saving of $135.4 million. Without Australian 
data on utility-based quality of life on each dialysis modality it is not possible to estimate the 
incremental benefits of the ‘switch modality’ scenarios. However, it is reasonable to assume 
that there would be a significant improvement in quality of life resulting from these changes. 

Table 20: The estimated costs of maximizing the home HD rate 

 

Undiscounted 
Cost 

Discounted Cost 
Undiscounted 

Lys 

Discounted 

Lys 

Undiscounted 

 QALYs 

Discounted 
QALYs 

TC Base steady 
state model  

$4,794,959,300 $3,606,807,862 84515.58 63879.77 48991.52 36868.90 

TC alternative 
steady state 
model (increase 
Home HD rates) 

$4,671,462,006 $3,518,580,221 84515.58 63879.77 48991.52 36868.90 

TC Base linear 
growth model  

$5,354,554,808 $4,040,308,046 93078.74 70763.01 53752.51 40695.42 

TC alternative 
linear growth 
model (increase 
Home HD rates) 

$5,225,027,269 $3,947,182,992 93078.74 70763.01 53752.51 40695.42 

Table 21: The estimated costs of maximizing the PD rate 

 

Undiscounted 
Cost 

Discounted Cost Undiscounted Lys Discounted Lys 
Undiscounted 

QALYs 
Discounted 

QALYs 

TC Base steady 
state model 
(increase PD 
rates) 

$4,794,959,300 $3,606,807,862 84515.58 63879.77 48991.52 36868.90 

TC alternative 
steady state 
model (increase 
PD rates) 

$4,626,083,612 $3,471,407,761 84515.58 63879.77 48991.52 36868.90 

TC Base linear 
growth model 
(increase PD 
rates) 

$5,354,554,808 $4,040,308,046 93078.74 70763.01 53752.51 40695.42 

TC alternative 
linear growth 
model (increase 
PD rates) 

$5,163,988,995 $3,887,560,649 93078.74 70763.01 53752.51 40695.42 
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Appendices 

APPENDIX 1  PROBABILITIES BASED ON 96-2000 INCIDENT COHORTS 
ANZDATA 

Dialysis 

Non-Indigenous (numbers may not add to 1 because of rounding) 

Year 0 Type of dialysis treatment 

 Hospital HD Home HD Satellite HD CAPD 

25-44 0.75 0 0.05 0.20 

45-64 0.70 0 0.04 0.25 

65-74 0.67 0 0.03 0.30 

75+ 0.69 0 0.03 0.28 

 

Year 1 Type of dialysis treatment 

 Hospital HD Home HD Satellite HD CAPD 

25-44 0.34 0.13 0.24 0.30 

45-64 0.32 0.10 0.21 0.37 

65-74 0.36 0.02 0.21 0.42 

75+ 0.42 0.004 0.186 0.39 

 

Year 2 Type of dialysis treatment 

 Hospital HD Home HD Satellite HD CAPD 

25-44 0.21 0.22 0.27 0.30 

45-64 0.19 0.15 0.30 0.36 

65-74 0.27 0.03 0.31 0.39 

75+ 0.34 0.01 0.29 0.36 

 

Year 3 Type of dialysis treatment 

 Hospital HD Home HD Satellite HD CAPD 

25-44 0.17 0.26 0.32 0.25 

45-64 0.20 0.15 0.34 0.31 

65-74 0.28 0.04 0.37 0.32 

75+ 0.36 0.01 0.35 0.28 

 

Year 4 Type of dialysis treatment 

 Hospital HD Home HD Satellite HD CAPD 

25-44 0.17 0.27 0.35 0.21 

45-64 0.21 0.17 0.37 0.25 

65-74 0.28 0.04 0.42 0.26 

75+ 0.37 0.01 0.41 0.21 
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Indigenous 

Year 0 Type of dialysis treatment 

 Hospital HD Home HD Satellite HD CAPD 

25-44 0.75 0 0.08 0.17 

45-64 0.75 0 0.08 0.17 

65-74 0.72 0 0.05 0.23 

75+ 0.64 0 0.18 0.18 

 

Year 1 Type of dialysis treatment 

 Hospital HD Home HD Satellite HD CAPD 

25-44 0.25 0.05 0.35 0.35 

45-64 0.26 0.01 0.38 0.35 

65-74 0.33 0 0.29 0.39 

75+ 0.1 0 0.4 0.5 

 

Year 2 Type of dialysis treatment 

 Hospital HD Home HD Satellite HD CAPD 

25-44 0.21 0.22 0.27 0.30 

45-64 0.19 0.15 0.30 0.36 

65-74 0.27 0.03 0.31 0.39 

75+ 0.34 0.01 0.29 0.36 

 

Year 3 Type of dialysis treatment 

 Hospital HD Home HD Satellite HD CAPD 

25-44 0.22 0.06 0.49 0.23 

45-64 0.24 0.02 0.52 0.22 

65-74 0.30 0 0.41 0.29 

75+ 0.17 0 0.5 0.33 

 

Year 4 Type of dialysis treatment 

 Hospital HD Home HD Satellite HD CAPD 

25-44 0.19 0.06 0.55 0.20 

45-64 0.23 0.02 0.58 0.17 

65-74 0.5 0 0.35 0.15 

75+ 0.17 0 0.5 0.33 
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Pre-emptive transplants 

Table 22: Proportion of patients with pre-emptive transplants Non-Indigenous (Year 0) 

First line treatment ESKD 

Dialysis Pre-emptive  Transplant 
 

  Live donor Cadaver 

25-44 0.94 0.05 0.02 

45-64 0.99 0.009 0.003 

65-74 0.99 0.0005 0 

75+ 1 0 0 

Table 23: Proportion of patients with pre-emptive transplants Indigenous (Year 0) 

First line treatment ESKD 

Dialysis Pre-emptive  Transplant 
 

  Live donor Cadaver 

25-44 1 0 0 

45-64 1 0 0 

65-74 1 0 0 

75+ 1 0 0 

Transplants occurring after a period of dialysis 

Non Indigenous 

Table 24: Proportion of patients with transplants, or remaining on dialysis each year 

Primary treatment/outcome 

Transplant Year of RRT 
Age Continue Dialysis 

Live donor Cadaver 
Death 

25-44 0.90 0.06 0.03 0.01 

45-64 0.93 0.01 0.01 0.05 

65-74 0.92 0.0005 0.0005 0.08 
Year 0 

75+ 0.87 0 0 0.13 

25-44 0.77 0.09 0.12 0.03 

45-64 0.81 0.03 0.07 0.09 

65-74 0.82 0.0005 0.004 0.17 
Year 1 

75+ 0.77 0 0 0.23 

25-44 0.77 0.05 0.13 0.05 

45-64 0.79 0.02 0.08 0.11 

65-74 0.80 0.003 0.006 0.19 
Year 2 

75+ 0.73 0 0 0.27 

25-44 0.77 0.03 0.14 0.05 

45-64 0.80 0.02 0.07 0.11 

65-74 0.77 0.0008 0.009 0.22 
Year 3 

75+ 0.69 0 0 0.31 

25-44 0.85 0.02 0.09 0.05 

45-64 0.83 0.01 0.05 0.11 

65-74 0.83 0.003 0.005 0.16 
Year 4 

75+ 0.79 0 0 0.21 



 

97 

Table 25: Proportion of patients starting each year in each modality 

Continued graft success from previous year 
Start of Age Dialysis 

Live donor Cadaver 

25-44 0.85 0.10 0.05 

45-64 0.96 0.02 0.02 

65-74 0.99 0.001 0.0005 
Year 1 

75+ 1 0 0 

25-44 0.68 0.18 0.14 

45-64 0.86 0.05 0.08 

65-74 0.99 0.001 0.004 
Year 2 

75+ 1 0 0 

25-44 0.55 0.22 0.23 

45-64 0.76 0.076 0.16 

65-74 0.98 0.005 0.01 
Year 3 

75+ 1 0 0 

25-44 0.50 0.21 0.29 

45-64 0.73 0.08 0.19 

65-74 0.98 0.005 0.018 
Year 4 

75+ 1 0 0 

Indigenous 

Table 26: Proportion of patients with transplants, or remaining on dialysis each year 

Primary treatment/outcome 

Transplant Year of RRT 
Age Continue Dialysis 

Live donor Cadaver 
Death 

25-44 0.94 0.01 0.01 0.04 

45-64 0.89 0.002 0 0.11 

65-74 0.86 0 0 0.14 
Year 0 

75+ 0.91 0 0 0.09 

25-44 0.89 0.004 0.03 0.08 

45-64 0.84 0 0.02 0.14 

65-74 0.80 0 0 0.20 
Year 1 

75+ 0.80 0 0 0.20 

25-44 0.85 0.01 0.05 0.09 

45-64 0.81 0.003 0.03 0.16 

65-74 0.69 0 0 0.31 
Year 2 

75+ 0.75 0 0 0.25 

25-44 0.86 0 0.05 0.09 

45-64 0.81 0.004 0.04 0.15 

65-74 0.78 0 0 0.22 
Year 3 

75+ 1 0 0 0 

25-44 0.83 0 0.06 0.11 

45-64 0.90 0 0.02 0.09 

65-74 1 0 0 0 
Year 4 

75+ 1 0 0 0 
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Table 27: Proportion of patients starting each year in each modality 

Continued graft success from previous year 
Start of Age Dialysis 

Live donor Cadaver 

25-44 0.98 0.01 0.01 

45-64 0.997 0.003 0 

65-74 1 0 0 
Year 1 

75+ 1 0 0 

25-44 0.95 0.01 0.04 

45-64 0.98 0.003 0.02 

65-74 1 0 0 
Year 2 

75+ 1 0 0 

25-44 0.89 0.03 0.08 

45-64 0.95 0.004 0.046 

65-74 1 0 0 

Year 3 

75+ 1 0 0 

25-44 0.85 0.03 0.12 

45-64 0.92 0.01 0.07 

65-74 1 0 0 

Year 4 

75+ 1 0 0 
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APPENDIX 2  DETAILS OF UNITS COSTS 

Table 28: Estimated annual total cost for each dialysis modality 

Dialysis 
Average annual  
cost per patient 

Source 

Hospital Haemodialysis – by age group $70,417.31 
DRG L61Z = $444 per episode * average # 
episodes per pt per week * 52 

Other inpatient resource use  $1,557.68  

Outpatient resource use - consultations & imaging $1,082.13  

Outpatient resource use – drugs $9,707.02  

Total Annual Hospital HD costs $82,764.14  

Initial access (incl temporary access) $9,765.61  

   

Home Haemodialysis – by age group (Nocturnal 
Home HD, 6 nights out of 7) 

$32,391.72 Agar (Nephrology, 10:555-570, 2005) 

Other inpatient resource use  $1,557.68  

Outpatient resource use - consultations & imaging $1,082.13  

Outpatient resource use – drugs $9,707.02  

Total Annual Home HD costs $44,738.55  

Initial access (incl temporary access) $9,765.61  

   

Satellite Haemodialysis – by age group (low acuity, 
limited care facility) 

$36,283.92 Agar (Nephrology, 10:555-570, 2005) 

Other inpatient resource use  $1,557.68  

Outpatient resource use - consultations & imaging $1,082.13  

Outpatient resource use – drugs $9,707.02  

Total Annual Satellite HD costs $48,630.75  

Initial access (incl temporary access) $9,765.61  

   

CAPD – by age group $39,204.85 
Health Department WA 1999 (inflated to 2004 
values using AIHW health price index) 

Other inpatient resource use  $6,834.31  

Outpatient resource use - consultations & imaging $1,082.13  

Outpatient resource use – drugs $9,707.02  

Total Annual CAPD costs $56,828.31  

Initial access $9,259.00  
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Table 29 a: Estimated annual inpatient resource use - dialysis 

In patient resource use  
(not included in dialysis costs above) 

Proportion of 
patients per year 

DRG Unit cost 
Number 
per year 

Average annual 
cost per patient 

Source 

Initial access (HD) (all patients, one off cost) 1 Separation weighted L09A/B/C $9,401.23  $9,401.23   

Other proc for kidney UT disorders + CCC 0.267423015 L09A $22,013.00     

Other proc for kidney UT disorders + SCC 0.181523501 L09B $6,796.00     

Other proc for kidney UT disorders no CSCC 0.551053485 L09C $4,139.00    

Temporary access for HD 0.58  $628.25  $364.39 ANZDATA 

Insertion 0.58 MBS 34538 $231.10    

VasCath 0.58 estimate $350.00    

Xray to check placement 0.58 MBS 59503 $47.15    

Initial access (PD) (all patients, one off cost) all PD patients L02Z $9,259.00  $9,259.00   

Revision of access (HD) (Surgery) 0.149466667 Separation weighted L09A/B/C $9,401.23  $1,405.17 ANZDATA 

Other proc for kidney UT disorders + CCC 0.267423015 L09A $22,013.00     

Other proc for kidney UT disorders + SCC 0.181523501 L09B $6,796.00     

Other proc for kidney UT disorders no CSCC 0.551053485 L09C $4,139.00     

Revision of access (HD) (angioplasty day stay) 0.027533333 L67C $1,400.00  $38.55 ANZDATA / estimate 

Revision of access (HD) (angioplasty admitted) 0.027533333 L09C $4,139.00  $113.96 ANZDATA / estimate 

Peritonitis (PD only) (ALOS 11.5days) 0.63 Sep weighted L09A/B $15,860.28 0.67 $6,694.62 ANZDATA 

Admitted (67%) 0.59566787 L09A $22,013.00     

  0.40433213 L09B $6,796.00     

Not admitted (33%) 0.33       

daily visit from Specialist PD nurse for 7 days  MBS 23 $30.85 7 $71.26   

ceftriaxone 1-2 g q 24hr for 7 days  PBS 1785Y x 5 x 2g vials $29.62 7 $68.42   

Total non-admitted peritonitis costs     $139.69   

NB Does not include other hospital admissions other than as specified above due to lack of available data
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Table 29 b: Estimated annual outpatient resource use - dialysis 

Outpatient resource use 
Proportion  
of patients 

per year 
DRG Unit cost 

Number  
per year 

Average annual cost  
per patient 

Source 

Follow-up:  consultations and imaging 

Nephrology review all MBS 116 $64.10 6 $384.60   

Cardiology consult 0.5 MBS 110 $128.10 1 $64.05   

Fistulogram 0.3 MBS 59751 $139.15 1 $41.75 Estimate SC 

Follow up (only for transplant waiting list) 

Transplant physician consult 0.33249497 MBS 110 $128.10 1 $42.59 
2644 on waiting list at some time 
during 2004; 7952 on dialysis 
(ANZDATA) 

Transplant surgeon consult 0.33249497 MBS 104 $72.60 1 $24.14   

Thallium or Technetium 99 (sestamibi)  
stress test (SPECT + planar imaging) 

0.33249497 MBS 61307 $826.65 0.5 $137.43   

stress ecg 0.33249497 MBS 11712 $129.05 0.5 $21.45   

Angiogram 0.33249497 MBS 38218 $564.55 0.25 $46.93   

Monthly Cross match bloods 0.33249497  $960.00 1 $319.20 
Tissue Typing Laboratory NSW; 
National Transplantation 
Services - ARCBS 

Total average annual cost per pt     $1,082.13   
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Table 30: Estimated annual drug costs – dialysis 

Drug 
Proportion 
of patients 

PBS code 
Cost per 
script 

Pack size Dose 
Duration of 
pack (days) 

Script per year Total cost  
Average 
annual cost 
per patient 

Source 

Iron  all 2593L 52.38 5 x 100mg 100mg/pt/month 5 months 2.4 $125.71 $125.71 
Expert 
estimate 

calcitriol all 2502Q $53.74 100 0.25ug 100 3.6525 $196.29 $196.29 Estimate 

EPO 0.91  Average $/U or /mcg        

Epoetin alfa 0.455 

6204M, 6205N, 
6206P, 6207Q, 
6251B, 6302Q, 
6303R, 6305W, 
6339P, 6434P 

$0.01908 11555 u/pt/week  $11,464.91 $5,216.53 Estimate  

Darbepoetin 
alfa 

0.455 

6320P, 63212Q, 
6322R, 6323T, 
6324W, 6325X, 
6438W, 6326Y, 
6365B 

$3.81348 46.2 mcg/pt/week  $9,161.51 $4,168.49 Estimate  

Total drug costs per dialysis patient per year            $9,707.02   
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Table 31: Estimated transplant surgery costs 

 DRG  Unit cost Source 

Transplant – Live donor  

(recipient costs)(total) 
 1 $25,850.50 

separation weighted 2000-2001 Australian hospital morbidity data based on AR-DRG v4.2 
http://www.health.gov.au/internet/wcms/publishing.nsf/Content/health-casemix-report-
hospmo25pu.htm/$FILE/tbl8_11.pdf 

Transplant – Live donor  

(recipient costs) w CSCC 
L01A 0.58 $29,977.00 264 / (264+191) (>= 15 yrs) 

Transplant – Live donor  

(recipient costs) w/o CSCC 
L01B 0.42 $20,152.00 191/ (264+191) (>= 15 yrs) 

Transplant – Live Donor  

(donor costs) 
  $8,177.71 

separation weighted 2000-2001 Australian hospital morbidity data based on AR-DRG v4.2 
http://www.health.gov.au/internet/wcms/publishing.nsf/Content/health-casemix-report-
hospmo25pu.htm/$FILE/tbl8_11.pdf 

Transplant – Live donor  

(donor costs) 
w CSCC 

L04A 0.33 $12,859.00 911 / (911+1854) (>=15 yrs) 

Transplant – Live donor  

(donor costs) w/o CSCC 
L04B 0.67 $5,872.00 1854 / (911+1854) (>= 15 yrs) 

Transplant – Deceased donor 
(recipient costs) 

 1 $25,850.50 
separation weighted 2000-2001 Australian hospital morbidity data based on AR-DRG v4.2 
http://www.health.gov.au/internet/wcms/publishing.nsf/Content/health-casemix-report-
hospmo25pu.htm/$FILE/tbl8_11.pdf 

Transplant – Deceased donor  

(recipient costs) w CSCC 
L01A 0.58 $29,977.00 264 / (264+191) (>= 15 yrs) 

Transplant – Deceased donor  

(recipient costs) w/o CSCC 
L01B 0.42 $20,152.00 191/ (264+191) (>= 15 yrs) 

Transplant – Deceased donor  

(harvest costs) 
  $3,000.00 estimate 
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Table 32: Estimated average annual drug costs post transplant – year of transplant 

Annual cost of immunosuppressive therapy (yr 1) PBS or unit cost Initial 1 month 3 months 6 months Source 

CsA + MMF + pred $14,612.13 0.5 0.4 0.4 0.36 ANZDATA 

Tacrolimus + MMF + pred $25,919.28 0.28 0.32 0.36 0.39 ANZDATA 

OTHER  0.22 0.28 0.24 0.25 ANZDATA 

sirolimus + CsA + pred. $17,218.60 0.11 0.14 0.12 0.125 ANZDATA 

everolimus + CsA + pred $17,955.35 0.11 0.14 0.12 0.125 ANZDATA 

Total Proportion and time weighted cost (PBS) $19,445.26 $1,536.05 $3,177.23 $4,849.17 $9,882.81  

Additional immunosuppression (in addition to above)       

OKT3 $12,000.00 0.025 $300.00   Estimate 

ATG Fresenius $15,610.00 0.025 $390.25   Estimate 

Basiliximab $6,000.00 0.2 $1,200.00   Estimate 

daclizumab $3,650.00 0.2 $730.00   Estimate 

Average additional immunosuppression $2620.25      

Average annual cost for other concomitant meds:  incl 
omeprazole; trimethoprim; calcitriol (all for 6mo); 
valacyclovir or valganacyclovir (80% for 3 mo); 
antihypertensives (50-70%); statins(50%); 
hypoglycaemics (10%) 

$9,438.71      

Total drug costs year 1 $31,504.22      

Average annual follow up costs (non-drug) year 1 $5,020.86      

Total outpatient costs yr 1 (drug + management) $36,525.08      
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Table 33: Estimated average annual drug costs post transplant – all subsequent years 

Annual cost of immunosuppressive therapy (subsequent yrs) PBS regimens at 12 months Source 

CsA + MMF + pred $7,213.26 0.27 ANZDATA 

Tacrolimus + MMF + pred $11,415.18 0.39 ANZDATA 

OTHER  0.34 ANZDATA 

sirolimus + pred. $8,591.25 0.17 ANZDATA 

everolimus + pred $6,953.85 0.17 ANZDATA 

Total (all subsequent years) $9,042.17   

Average annual cost for other concomitant meds : incl antihypertensives (50-70%); statins(50%); 
hypoglycaemics (10%) 

$954.12   

Total drug costs subsequent years $9,996.28   

Average annual follow up costs (non-drug) Subsequent years $752.53   

Total outpatient costs subsequent yrs (drug + management) $10,748.81   
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Table 34: Annual cost immunosuppressive regimens post transplant – year of transplant 

Drug Dose range 
Dose 
used 

Total daily 
dose 

Duration of tx 
in 1 yr (days) 

PBS item number 
(auth) 

Cost per  mg or g 
(PBS) 

PBS item number 
(s100) 

Cost per  mg or g 
(s100) 

Total cost (PBS) 

CsA          

CsA loading dose 15 mg/kg 15 1050 1 
8657P; 8658Q; 8659R; 

8660T; 8661W $0.07290 
6232B; 6352H; 6353J; 

6354K; 6125J $0.05852 $76.54938 

CsA (0-14 days) 10-15mg/kg/d 12.5 875 14 
8657P; 8658Q; 8659R; 

8660T; 8661W $0.07290 
6232B; 6352H; 6353J; 

6354K; 6125J $0.05852 $893.07604 

CsA (2wks - onwards) 2-6 mg/kg/d 4 280 351.25 
8657P; 8658Q; 8659R; 

8660T; 8661W $0.07290 
6232B; 6352H; 6353J; 

6354K; 6125J $0.05852 $7,170.12479 

MMF 1 g bd 2000 2000 365.25 8649F; 8650G; 8651H $0.00863 6208R; 6209T; 6364Y $0.00741 $6,300.70860 

Prednisone 
10-100mg/d in 
divided doses 25 25 365.25 1935W; 1936X $0.01880  $0.01880 $171.66750 

         Total CsA/yr $14,612.13 

TAC          

TAC 0-1mo 0.26mg/kg/d 0.26 18.2 30.4375 8646C; 8647D; 8648E $4.45235 6328C; 6216E; 6217F $3.65674 $2,466.43678 

TAC 1-3 mo 0.22 mg/kg.d 0.22 15.4 60.875 8646C; 8647D; 8648E $4.45235 6328C; 6216E; 6217F $3.65674 $4,173.96994 

TAC 3-12 mo 0.15 mg/kg/d 0.15 10.5 273.9375 8646C; 8647D; 8648E $4.45235 6328C; 6216E; 6217F $3.65674 $12,806.49868 

MMF  1 g bd 2000 2000 365.25 8649F; 8650G; 8651H $0.00863 6208R; 6209T; 6364Y $0.00741 $6,300.70860 

Prednisone 
10-100mg/d in 
divided doses 25 25 365.25 1935W; 1936X $0.01880  $0.01880 $171.66750 

        Total TAC/yr $25,919.28 

SRL         0 

SRL loading dose 6mg loading 6 6 1 8724E; 8833X; 8725F $7.77785 6436R; 6457W; 6437T $6.70000 $46.66710 

SRL (0-3 mo) 2mg/d 2 2 91.3125 8724E; 8833X; 8725F $7.77785 6436R; 6457W; 6437T $6.70000 $1,420.42986 

SRL (3-12 mo) 6 mg/d 6 6 273.9375 8724E; 8833X; 8725F $7.77785 6436R; 6457W; 6437T $6.70000 $12,783.86871 

Csa (0-3mo) 2-6 mg/kg/d 6 420 91.3125 
8657P; 8658Q; 8659R; 

8660T; 8661W $0.07290 
6232B; 6352H; 6353J; 

6354K; 6125J $0.05852 $2,795.96592 

prednisone 
10-100mg/d in 
divided doses 25 25 365.25 1935W; 1936X $0.01880  $0.01880 $171.66750 

        Total SRL/yr $17,218.60 

Everolimus         0 

everolimus 0.75mg bd  1.5 365.25 8840G; 8841H; 8842J $18.85059 6459Y; 6460B; 6461C $16.02000 $10,327.76842 

Csa 2-6 mg/kg/d 4 280 365.25 
8657P; 8658Q; 8659R; 

8660T; 8661W $0.07290 
6232B; 6352H; 6353J; 

6354K; 6125J $0.05852 $7,455.90913 

prednisone 
10-100mg/d in 
divided doses 25 25 365.25 1935W; 1936X $0.01880  $0.01880 $171.66750 

        Total Everolimus/yr $17,955.35 
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Table 35: Annual cost immunosuppressive regimens post transplant – all subsequent years 

Drug Dose range 
Dose 
used 

Total 
daily 
dose 

Duration of tx  
in 1 yr (days) 

PBS item 
number 
(auth) 

Cost per  mg or 
g (PBS) 

PBS item 
number 
(s100) 

Cost per  mg or g 
(s100) 

Total cost (PBS) 

CsA          

CsA  1-2mg/kg/d 2.14 150 365.25 

8657P; 8658Q; 
8659R; 8660T; 
8661W $0.07290 

6232B; 6352H; 
6353J; 6354K; 
6125J $0.05852 $3,994.23703 

MMF 500mg bd 1000 1000 365.25 
8649F; 8650G; 
8651H $0.00863 

6208R; 6209T; 
6364Y $0.00741 $3,150.35430 

Prednisone 
10-100mg/d in 
divided doses 10 10 365.25 1935W; 1936X $0.01880  $0.01880 $68.66700 

         Total CsA/yr $7,213.26 

TAC          

TAC 0.05 - 0.1 mg/kg/d 0.072 5.04 365.25 
8646C; 8647D; 
8648E $4.45235 

6328C; 6216E; 
6217F $3.65674 $8,196.15916 

MMF  500mg bd 1000 1000 365.25 
8649F; 8650G; 
8651H $0.00863 

6208R; 6209T; 
6364Y $0.00741 $3,150.35430 

Prednisone 
10-100mg/d in 
divided doses 10 10 365.25 1935W; 1936X $0.01880  $0.01880 $68.66700 

        Total TAC/yr $11,415.18 

SRL          

SRL 3 mg/d 3 3 365.25 
8724E; 8833X; 
8725F $7.77785 

6436R; 6457W; 
6437T $6.70000 $8,522.57914 

prednisone 
10-100mg/d in 
divided doses 10 10 365.25 1935W; 1936X $0.01880  $0.01880 $68.66700 

        Total SRL/yr $8,591.25 

Everolimus          

everolimus 0.5mg bd  1 365.25 
8840G; 8841H; 
8842J $18.85059 

6459Y; 6460B; 
6461C $16.02000 $6,885.17894 

prednisone 
10-100mg/d in 
divided doses 10 10 365.25 1935W; 1936X $0.01880  $0.01880 $68.66700 

        Total Everolimus/yr $6,953.85 
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Table 36: Regular additional drug costs post transplant 

Drug Year used Range Duration Dose 
Proportio
n of 
patients 

Cost per 
script 

Pack size 
Duration 
of pack 
(days) 

Script per year Total cost 
PBS 
code 

Cost for 
proportion 
of patients 

Source 

OKT3 
Year 1 
only 0.05 

10-14 
days (use 

12) 5mg qd 0.025 $1,000 5mg 1 12 $12,000.00  $300.00 Estimate 

ATG Fresenius 
Year 1 
only  

7-14 days 
(use 10)  0.025 $1,561  1 10 $15,610.00  $390.25 Estimate 

Anti-CD25 
Year 1 
only 0.4           Estimate 

basiliximab 
(Simulect) 

Year 1 
only 0.2 2 doses 2 x 20mg doses 0.2 $3,000 

1 dose per 
pack  2 $6,000.00  $1,200.00 Estimate 

daclizumab 
(Zenapax)* 

Year 1 
only 0.2 5 doses 5 doses 1mg/kg 0.2 $3,650  5 1 $3,650.00  $730.00 Estimate 

Omeprazole 
Year 1 
only all 6mo 20mg qd 1 $42.56 30 30 6.0875 $259.08 8331L $259.08 Estimate 

trimethoprim / 
sulfamethoxazole 

Year 1 
only all 6mo 

160mg/800mg 
bd 1 $8.66 10 5 36.525 $316.31 2951H $316.31 Estimate 

calcitriol 
Year 1 
only all 6mo 0.25ug bd 1 $53.74 100 50 3.6525 $196.29 2502Q $196.29 Estimate 

valacyclovir (total 
80%) 

Year 1 
only 0.4 3mo 2g 4/day 0.4 $483.63 100 6.25 19.48 $9,421.11 6280M $3,768.44 Estimate 

valganacyclovir (total 
80%) 

Year 1 
only 0.4 3mo 900mg qd 0.4 $2,245.60 60 30 4.058333333 $9,113.39 6357N $3,645.36 Estimate 

Hypoglycaemics (eg 
Humulin 30/70; 
Mixtard 30/70 : 
100IU/ml)(HIC 
utilisation 
information) All 0.1 ongoing 

0.5 - 1 
IU/kg/day (use 
0.75IU/kg/d) 0.1 $229.30 

100IU/ml, 
3ml / vial, 5 
vials/script 28 13.04464286 $2,991.14 1763T $299.11 Estimate 

Simvastatin All 0.5 ongoing 40mg qd 0.5 $68.33 30 30 12.175 $831.92 8173E $415.96 Estimate 

antihypertensives All 0.5-0.7 ongoing          Estimate 

nifedipine All  ongoing 20mg bd 0.6 $22.46 60 30 12.175 $273.45 1695T $164.07 Estimate 

enalapril All  ongoing 20mg qd 0.6 $25.89 30 30 12.175 $315.21 1369C $189.13 Estimate 

irbesartan All  ongoing 150mg qd 0.6 $25.32 30 30 12.175 $308.27 8247C $184.96 Estimate 

           Total cost year 1 $9,438.71  

           
Total cost  subsequent 

years $954.12  
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Table 37: Other follow up costs post transplant – year of transplant  

Item 
Proportion of 

patients 
Frequency 

Total 
per year 

MBS item number Unit cost 
Total cost per 

course 
Average annual 
cost per patient 

Source 

Year 0 (year of Tx)         

Transplant Surgeon review all 1/year 1 MBS 104 $72.60  $72.60 expert estimate 

Transplant physician review 
(initial) all 1 1 MBS 110 $128.05  $128.05 expert estimate 

Transplant physician reviews 
(subsequent) all 

2/week for first 2 
months; 1/week for1 

month, thereafter 
1/month 30.667 MBS 116 $64.10  $1,965.73 expert estimate 

Dermatology specialist consult 
(initial) all 1/yr 1 MBS 110 $128.05  $128.05 expert estimate 

Dermatology specialist consult 
(subsequent) all 1/yr 1 MBS 116 $64.10  $64.10 expert estimate 

Dermatology procedures 
(removal of skin lesion) all 1 procedure /yr 0.5 

MBS 30195 (benign lesion 
removal) $53.85  $26.93 expert estimate 

    0.5 

MBS 30202 (malignant lesion 
removal by liq nitrogen 

cryotherapy) $41.00  $20.50 expert estimate 

De novo diabetes after 
Transplant 0.1 Total 4/yr      expert estimate 

Diabetes Specialist consult 
(initial) 0.1 1/yr 1 MBS 110 $128.05  $128.05 expert estimate 

Diabetes Specialist consult 
(subsequent) 0.1 3/yr 3 MBS 116 $64.10  $192.30 expert estimate 
Rejection  rate (only data 
available for rejection within 6 
mo) 0.23 within yr 0      expert estimate 

Admitted (50%)   0.5 Sep weighted DRG L09A/B $15,860.28  $1,823.93 expert estimate 

OKT3 
10% of rejection 

episodes 7-14 days (use 12) 0.05 n.a. $1,000 $12,000.00 $138.00 expert estimate 

ATG 
10% of rejection 

episodes 7-14 days (use 12) 0.05 n.a. $1,561 $18,732.00 $215.42 expert estimate 

Gancyclovir 
10% of rejection 

episodes 
IV 5mg/kg bd for 14 

days 0.1 6136Y (for 5 vials) $280.00 $1,568.00 $36.06 expert estimate 

valgancyclovir 
10% of rejection 

episodes 900mg qd 1 month 0.1 6357N $2,245.60 $2,245.60 $51.65 expert estimate 

Non-Admitted (50%)   0.5 MBS 166 x 4 $64.10 $256.40 $29.49 expert estimate 

    0.5 PBS 8834Y $102.47 $307.41 $35.35 expert estimate 
Total additional follow up 
management costs (non-drug) 
Yr0       $5,020.86  
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Table 38: Other follow up costs post transplant – all subsequent years 

All subsequent years 
Proportion of 

patients 
Frequency 

Total per 
year 

MBS item number Unit cost 
Total cost per 

course 
Average annual 
cost per patient 

Source 

Transplant physician reviews all 5/year 5 MBS 116 $64.10  $320.50 expert estimate 

Dermatology specialist consult 
(subsequent) 

all 2/yr 2 MBS 116 $64.10  $128.20 expert estimate 

Dermatology procedures 
(removal of skin lesion) 

all 1 procedure /yr 0.5 MBS 30195 (benign 
lesion removal) 

$53.85  $26.93 expert estimate 

   0.5 MBS 30202 (malignant 
lesion removal by liquid 
nitrogen cryotherapy) 

$41.00  $20.50 expert estimate 

Diabetes Specialist consult 
(subsequent) 

0.1 4/yr 4 MBS 116 $64.10  $256.40 expert estimate 

Total additional follow up management costs (non-drug) Subsequent years   $752.53  
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APPENDIX 3  NUMERICAL RESULTS FROM THE ECONOMIC MODEL 

 

Table 39: Total costs (in $ millions) for treating new and existing ESKD patients, by year  

Steady State Model Estimates               

Year 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 

Total undiscounted costs 
(Steady state)  

$559.85 $640.13 $687.95 $724.54 $754.54 $782.28 $811.34 $659.68 $562.62 $491.95 $439.53 $370.32 $308.49 $252.90 $202.58 $156.83 

Cumulative undiscounted 
costs (Steady state) 

$559.85 $1,199.99 $1,887.94 $2,612.48 $3,367.02 $4,149.30 $4,960.64 $5,620.32 $6,182.94 $6,674.89 $7,114.42 $7,484.74 $7,793.23 $8,046.14 $8,248.72 $8,405.55 

Total discounted costs 
(Steady state) 

$559.85 $609.65 $623.99 $625.88 $620.76 $612.94 $605.44 $468.82 $380.81 $317.11 $160.57 $120.66 $87.35 $59.46 $36.07 $16.45 

Cumulative discounted 
costs (Steady state) 

$559.85 $1,169.50 $1,793.49 $2,419.38 $3,040.14 $3,653.08 $4,258.52 $4,727.34 $5,108.14 $5,425.26 $5,585.83 $5,706.49 $5,793.84 $5,853.30 $5,889.36 $5,905.81 

                 

Linear Growth Model Estimates               

Year 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 

Total undiscounted costs 
(Linear growth) 

$559.85 $652.50 $712.90 $763.79 $808.57 $852.45 $899.11 $723.19 $612.01 $531.35 $472.04 $396.36 $328.69 $267.57 $212.19 $162.38 

Cumulative undiscounted 
costs (Linear growth) 

$559.85 $1,212.35 $1,925.25 $2,689.04 $3,497.61 $4,350.06 $5,249.17 $5,972.36 $6,584.37 $7,115.73 $7,587.77 $7,984.13 $8,312.82 $8,580.39 $8,792.58 $8,954.97 

Total discounted costs 
(Linear growth) 

$559.85 $621.43 $646.62 $659.79 $665.21 $667.92 $696.60 $513.96 $414.23 $342.52 $180.53 $135.89 $98.59 $67.24 $40.92 $19.28 

Cumulative discounted 
costs (Linear growth) 

$559.85 $1,181.28 $1,827.90 $2,487.69 $3,152.91 $3,820.82 $4,517.42 $5,031.38 $5,445.61 $5,788.13 $5,968.65 $6,104.54 $6,203.14 $6,270.37 $6,311.29 $6,330.57 
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Table 40: The cumulative undiscounted and discounted total benefit for all new ESKD cases (2004-2010), based on treatment over 10 
years 

Steady state model estimates 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 Totals 

Life years                  

Total LYs dialysis (undiscounted) 1733 3317 4625 5694 6635 7506 8321 6979 5844 5000 4006 3156 2394 1709 1086 520 68524 

Total LYs transplant (undiscounted) 41 200 440 739 1032 1312 1582 1794 1862 1830 1538 1248 973 712 463 226 15992 

Total LYs (undiscounted) 1774 3516 5065 6433 7666 8818 9902 8774 7706 6829 5545 4404 3368 2421 1550 746 84516 

cumulative undiscounted LYs 1774 5290 10355 16788 24454 33273 43175 51948 59654 66483 72028 76432 79799 82220 83770 84516 0 

Total LYs dialysis (discounted) 1733 3159 4195 4919 5459 5881 6209 4960 3955 3223 2460 1845 1333 906 549 250 51035 

Total LYs transplant (discounted) 41 190 399 638 849 1028 1180 1275 1260 1179 944 730 542 378 234 109 10977 

Total LYs (discounted) 1774 3438 4772 5824 6663 7354 7923 6235 5215 4402 3404 2575 1875 1284 783 359 63880 

cumulative discounted LYs 1774 5123 9717 15274 21581 28490 35879 42115 47330 51732 55136 57711 59586 60870 61653 62011 0 

QALYs                  

Total QALYs dialysis (undiscounted) 953 1824 2544 3132 3649 4128 4576 3839 3214 2750 2204 1736 1317 940 598 286 37688 

Total QALYs transplant (undiscounted) 30 144 316 527 733 931 1120 1269 1313 1289 1083 879 685 501 326 159 11304 

Total QALYs (undiscounted) 983 1969 2859 3658 4382 5059 5697 5107 4527 4039 3286 2614 2002 1441 924 445 48992 

cumulative undiscounted QALYs 983 2952 5811 9469 13851 18910 24607 29714 34241 38280 41566 44180 46182 47623 48546 48992 0 

Total QALYs dialysis (discounted) 953 1737 2307 2705 3002 3235 3415 2728 2176 1773 1353 1015 733 498 302 137 28069 

Total QALYs transplant (discounted) 30 138 286 455 603 729 836 902 889 831 665 514 381 266 165 77 7765 

Total QALYs (discounted) 983 1924 2692 3308 3802 4210 4547 3630 3064 2603 2017 1528 1115 764 466 214 36869 

cumulative discounted QALYs 983 2858 5451 8611 12217 16180 20431 24061 27125 29728 31746 33274 34389 35153 35620 35834 0 
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APPENDIX 4  SENSITIVITY ANALYSES USING DIFFERENT LEVELS OF 
DISCOUNTING 

 

A 5% discount rate was used for all cost-effectiveness analyses reported in this document. The 
following tables summarize the results of cost-effectiveness analyses, relating to increasing the 
transplant rate and increasing the proportion of dialysis patients receiving home and community-
based therapies, using discount rates of 2.5%, 5% and 7.5% per annum. The findings were robust to 
this variation in the discount rate. 

Table 41: Summary of cost-utility analysis of increasing the number of transplants by 10% by 
2010 (to 550 transplants per year)  

Cost and outcome to 2010  Discount Rate 5%  Discounted Cost Discounted Lys Discounted QALYs 

TC Base low incidence model (no change in transplant rate) $2,328,987,855 35879.36 20431.21 

TC alternative low incidence model (low increase in Tx Rate) $2,323,224,417 35978.70 20560.77 

Difference -$5,763,439 99.34 129.55 

Cost and outcome to 2010 Discount Rate 2.5% Discounted Cost Discounted Lys Discounted QALYs 

TC Base low incidence model (no change in transplant rate) $2,540,132,533 39276.89 22375.54 

TC alternative low incidence model (low increase in Tx Rate) $2,533,400,826 39367.85 22508.44 

Difference -$6,731,707 90.96 132.91 

Cost and outcome to 2010 Discount Rate 7.5% Discounted Cost Discounted Lys Discounted QALYs 

TC Base low incidence model (no change in transplant rate) $2,143,865,523 32905.13 18729.48 

TC alternative low incidence model (low increase in Tx Rate) $2,138,531,753 32979.64 18838.58 

Difference -$5,333,770 74.52 109.10 
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Table 42: Summary of cost-utility analysis of increasing the number of transplants by 50% by 
2010 (to 750 transplants per year)  

Cost and outcome to 2010 Discount Rate 5% Discounted Cost Discounted Lys Discounted QALYs 

TC Base low incidence model (no change in transplant rate) $2,328,987,855 35879.36 20431.21 

TC alternative low incidence model (high increase in Tx Rate) $2,303,097,949 36371.76 21070.30 

Difference -$25,889,906 492.40 639.08 

Cost and outcome to 2010 Discount Rate 2.5% Discounted Cost Discounted Lys Discounted QALYs 

TC Base low incidence model (no change in transplant rate) $2,540,132,533 39276.89 22375.54 

TC alternative low incidence model (high increase in Tx Rate) $2,509,699,828 39721.45 23027.07 

Difference -$30,432,706 444.56 651.54 

Cost and outcome to 2010 Discount Rate 7.5% Discounted Cost Discounted Lys Discounted QALYs 

TC Base low incidence model (no change in transplant rate) $2,143,865,523 32905.13 18729.48 

TC alternative low incidence model (high increase in Tx Rate) $2,119,791,322 33269.94 19265.32 

Difference -$24,074,201 364.81 535.84 
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Table 43: The estimated costs of maximizing the home HD rate (costs incurred until 2019) 

5% discount  Discounted Cost Discounted Lys Discounted QALYs 

TC Base low incidence model (no change in Home HD rates) $3,606,807,862 63879.77 36868.90 

TC alternative low incidence model (increase Home HD rates) $3,518,580,221 63879.77 36868.90 

Difference -$88,227,641 0.00  0.00  

2.5% discount Discounted Cost Discounted Lys Discounted QALYs 

TC Base low incidence model (no change in Home HD rates) $4,137,412,090 72010.11 41675.88 

TC alternative low incidence model (increase Home HD rates) $4,033,555,823 72010.11 41675.88 

Difference -$103,856,267 0.00  0.00  

7.5% discount Discounted Cost Discounted Lys Discounted QALYs 

TC Base low incidence model (no change in Home HD rates) $3,173,932,533 53928.32 31116.37 

TC alternative low incidence model (increase Home HD rates) $3,098,275,229 53928.32 31116.37 

Difference  -$75,657,304 0.00  0.00  

 

 

Table 44: The estimated costs of maximizing the PD rate (costs incurred until 2019) 

 5% discount Discounted Cost Discounted Lys Discounted QALYs 

TC Base low incidence model (no change in PD rates) $3,606,807,862 63879.77 36868.90 

TC alternative low incidence model (increase PD rates) $3,471,407,761 63879.77 36868.90 

Difference -$135,400,100 0 0 

2.5% discount Discounted Cost Discounted Lys Discounted QALYs 

TC Base low incidence model (no change in PD rates) $4,137,412,090 72010.11 41675.88 

TC alternative low incidence model (increase PD rates) $3,986,792,526 72010.11 41675.88 

Difference -$150,619,564 0 0 

7.5% discount Discounted Cost Discounted Lys Discounted QALYs 

TC Base low incidence model (no change in PD rates) $3,173,932,533 53928.32 31116.37 

TC alternative low incidence model (increase PD rates) $3,051,339,291 53928.32 31116.37 

Difference -$122,593,242 0 0 

 


