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• Infection is the second most common cause of mortality in 
haemodialysis (HD) patients following cardiovascular disease 
(~2-7%)1

• Use of HD catheter is the most important risk factor for 
catheter-related bloodstream infection (CRBSI)

• HD-CRBSI leads to intensive health care resource utilisation 
~$48,108 ($27,232 – $68,983) per hospitalisation2

In Australia, the cost of an episode of HD-CRBSI has not been 
characterised

Background

1. USRDS 2020
2. Rupp et al Inf Dis Clin North Am 2018



To calculate the hospitalisation cost of an episode 
of HD-CRBSI among chronic HD patients in Australia

Aim



Study design and Participants
Retrospective analysis of the prospectively collected data 

from the REDUCCTION trial3-5

All adult patients who commenced HD with a new catheter 
inserted between December 2016 and March 2020

Across 34 participating kidney health services/sites

Methods

3. Kotwal et al Kidney360 2020
4. Kotwal et al BMJ 2022
5. Catiwa et al Kidney360 2024



Participating Sites
Northern Territory
Alice Springs Hospital
Royal Darwin Hospital

Queensland 
Cairns Hospital
Princess Alexandra Hospital
Rockhampton Hospital
Royal Brisbane Hospital
Sunshine Coast Hospital
Toowoomba Hospital
Mackay Hospital
Gold Coast Hospital
Mater Hospital

NSW and ACT
ACT/NSW SLHD Renal Network
Concord Hospital
John Hunter Hospital
Liverpool Hospital
Nepean Hospital
Royal North Shore Hospital
Royal Prince Alfred Hospital
Prince of Wales Hospital
St George Hospital
Tamworth Hospital
Wollongong Hospital
Western Sydney Local Health 
District

Western Australia
Sir Charles Gairdner Hospital
Fiona Stanley Hospital
Armadale Health Service

Tasmania

Royal Hobart Hospital

Royal Adelaide Hospital
Flinders Medical Centre

South Australia



Outcome
• Primary outcome: Cost of inpatient HD-CRBSI episode

Statistical analysis
• Continuous variables were presented as mean (SD) or 

median (IQR) and 95% CI
• Categorical variables were presented as percentages
• Group comparisons were performed with one-way ANOVA
• P-value of ≤0.05 was considered statistically significant

Methods, con't



Inpatient HD-CRBSI episode
Primary ICD-10 AM
• Vascular access device infection 
• Sepsis/bacteraemia

A trial-confirmed HD-CRBSI within 72 hours before and 48 
hours after admission6-7

• Excludes same-day and overnight admission

Methods, con't

6. ACHS 2019
7. Haque et al Infect Drug Resist 2018



Data Linkage

Catheter insertion/removal
Catheter associated Infections
Interventions on any access

Demographic details
Comorbidities
Dialysis details (modality, change, 
vintage)

3934 patients
Main cohort

6248 patients 
with incident HD catheter 

(December 2016 to March 2020)



Data Linkage, con’t

3934 patients
Main cohort

6248 patients 
with incident HD catheter 

(December 2016 to March 2020)

State Hospitalisation Datasets
Reason for admission
All relevant comorbidities at each 
admission
All inpatient procedures (including day 
stay)
Discharge destination
Slight differences between states
Readmissions



Lazarus et al JASN 2024 (submitted)



Cost analysis of inpatient HD-CRBSI episode
National weighted average unit (NWAU) multiplied to the 
National Efficiency Price (NEP)

Adjusted to 2024 prices

NWAU x NEP

Methods, con't



The unit for weighing 
clinical complexity

National Weighted Average Unit (NWAU)

NWAU x NEP



• Age and sex

• Indigenous status

• Radiotherapy status

• Dialysis status

• COVID-19 status and treatment

• Relevant State or Territory

• Patient post codes and remoteness of treatment

• Level of ICU and hours spent in ICU

• Funding source – presence of private insurance

• Admission and discharge dates

• AR-DRG

NWAU Calculation



Federal government’s 
contribution towards public 

hospital funding

National Efficiency Price (NEP)

NWAU x NEP



Cost analysis of inpatient HD-CRBSI episode

1 NWAU = $6,645



Results: Demographic characteristics
<55 years 55-70 years >70 years Total

Number of patients 59 61 39 159

Mean age, years (SD) 42.3 (9.3) 63 (4.6) 77.6 (5.6) 59.2 (15.5)

Female, n (%) 27 (48.1) 20  (33.3) 11 (29.7) 57 (37.7)

Ethnicity, n (%)

 Asian 4 (7.4) 3 (5.0) 5 (13.5) 12 (7.9)

 First Nations 8 (14.8) 6 (10.0) 0 (0.0) 14 (9.3)

 Caucasian 34 (63.0) 43 (71.7) 26 (70.3) 103 (68.2)

 Other 8 (14.8) 8 (13.3) 6 (16.2) 22 (14.6)

Private hospital insurance, n (%) 4 (7.4) 18 (30.0) 11 (29.7) 33 (21.9)



Comorbidities <55 years 55-70 years >70 years Total

Primary kidney disease, n (%)

 Diabetic kidney disease 16 (29.6) 27 (45.0) 8 (21.6) 51 (33.8)

 Glomerular disease 19 (35.2) 10 (16.7) 5 (13.5) 34 (22.5)

 Hypertension 5 (9.3) 8 (13.3) 10 (27.0) 23 (15.2)

 PKD/Reflux nephropathy 8 (14.8) 3 (5.0) 2 (5.4) 13 (8.6)

 Other/not reported 6 (11.1) 12 (20.0) 12 (32.4.2) 30 (18.9)

Immunosuppressant use, n (%) 8 (14.8) 5 (8.3) 2 (5.4) 15 (9.9)

History of cancer, n (%) 1 (1.9) 7 (11.7) 11 (29.7) 19 (12.6)

Coronary artery disease, n (%) 12 (22.2) 21 (35.0) 17 (45.9) 50 (33.1)

Peripheral arterial disease, n (%) 8 (14.8) 10 (16.7) 9 (24.3) 27 (17.9)

Previous stroke, n (%) 3 (5.6) 4 (6.7) 4 (10.8) 11 (7.3)

Chronic lung disease, n (%) 4 (7.4) 7 (11.7) 4 (10.8) 15 (9.9)



Pathogen distribution

<55 years 55-70 years >70 
years Total

Staphylococcus aureus 31 (57.4) 29 (48.3) 12 (32.4) 72 (47.7)
Other Staphylococcus spp. (including S. 
epidermidis) 5 (9.3) 5 (8.3) 8 (21.6) 18 (11.9)

Streptococcus spp. (including 
Enterococcus spp.) 4 (7.4) 5 (8.3) 3 (8.1) 12 (7.9)

Gram-negative bacteria 8 (14.8) 16 (26.7) 11 (29.7) 35 (23.2)

Fungal 1 (1.9) 3 (5.0) 0 (0.0) 4 (2.6)

Polymicrobial 5 (9.3) 2 (3.3) 3 (8.1) 10 (6.6)



Hospitalisation
<55 years 55-70 

years >70 years Total

Median time to catheter removal, days 2 (1.5 – 3.5)
2.5 (1.5 – 

4.5)

1.5 (1.5 – 

3.5)

2.5 (1.5 – 

3.5)
Catheter removed within 7 days, n (%) 48 (88.9) 53 (88.3) 32 (86.5) 133 (88.1)
 Catheter removed but not replaced 

due to functioning AV access, n (%)
13 (24.1) 19 (31.7) 6 (16.2) 38 (25.2)

Median length of stay, days (IQR) 9 (4 – 15)
11 (5.5 – 

15)
10 (6 – 18) 10 (5 – 16)

Admission to ICU, n (%) 8 (18.6) 6 (14.0) 5 (21.7) 19 (12.6)

 Length of stay in ICU, days (IQR)
0.83 (0.1 – 

1.7)

3.6 (1.4 – 

4.6)

3.3 (3.0 – 

3.6)

2.7 (1.1 – 

4.6)
Death in hospital, n (%) 1 (1.9) 3 (5.0) 0 4 (2.6)



Primary outcome

<55 years 55-70 years >70 years Total
One-
way 

ANOVA

NWAU, mean (SD) 3.74 (4.49) 3.63 (3.25) 4.49 (3.68) 3.88 (3.84)
df=2, 

P=0.52Cost/NWAU, mean (SD)
24,205.72 

(29,044.21)

23,438.98 

(21,023.19)

29,048.57 

(23,795.68)

25,099.43 

(24,872.64)

1 in 10 patients will have 
HD CRBSI in one year that 
HD catheter is in place3

$250,000/year



Strengths
This first economic analysis of HD-CRBSI in Australia using large, linked datasets

Adjudicated HD-CRBSI events

Limitations
No indirect cost associated with HD-CRBSI e.g., societal cost, added clinical cost 
(additional pathology workup; antibiotic use; additional medical, nursing and 
allied health resources

No consideration of methodological differences in cost calculation among other 
high-income countries 

Strengths and Limitations



Cost per hospitalisation
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• The cost of inpatient HD-CRBSI in Australia is lower compared to other 
countries

• Age is not a driver of increased cost.

• This allows healthcare administrators and policymakers make informed 
decisions about resource allocation

Key take away message

Mortality Readmissions Recidivism

• Acute Kidney Injury / 
Critically ill

• Other vulnerable 
groups
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