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Foreword 
This is the 18th Annual Report of the ANZSCTS Cardiac Surgery Database Program. Currently, 64 units 
across Australia and New Zealand have subscribed and been granted access to submit data to the 
Database. This report features data from 57 units and 19,023 cases from 2024, including 31 private 
hospitals. The information presented highlights the importance of data to ensure quality outcomes 
in cardiac surgery.  

The primary focus of the data in this report is unit comparisons for surgery performed in the 2024 
calendar year, including 30-day follow-up data collected through the end of January 2025. The 
report shows unit performance compared to other contributing units and the binational average. 
Units are anonymised by assigning a random code for public reporting, but they are re-identified to 
individual hospitals. Data from preceding years are also presented in pooled or time-series analyses. 

The Australian Commission on Safety and Quality in Health Care’s Framework for Australian Clinical 
Quality Registries emphasises the importance of capturing data for the entire eligible patient 
population to reduce selection bias and maximise the strength and coverage of quality assurance 
activities. Data completeness among hospitals contributing to the ANZSCTS Database is excellent; 
however, a quarter of private cardiac surgical units in Australia and New Zealand have not yet joined 
the Program.  

This report shows that, overall, most participating cardiac surgical units achieved satisfactory 
outcomes for the key performance indicators (mortality and complications). However, it also 
highlights variability in practice. The Program Steering Committee meets quarterly to review the 
latest data and monitor performance variations. If there is a signal that a specific aspect of surgical 
performance requires attention, units are notified in accordance with the ANZSCTS Database’s 
Special Cause Variation Management Policy.  

This year, the report also presents the findings of exploratory work undertaken to validate the key 
performance indicator for renal outcomes – a topic that has drawn interest from contributing 
hospitals throughout the peer review process. This work reflects the Program’s commitment to 
ensuring that the measures used for benchmarking are both robust and meaningful. 

Clinical audits using institution-based or limited datasets cannot match the advantages of 
participation in a binational clinical quality registry. A primary aim of the ANZSCTS Database is to 
achieve complete coverage of the total cardiac surgery patient population in Australia and New 
Zealand, ensuring all care is delivered to a high standard. We rely on the efforts of local 
governments, surgeons, and hospital administrators to support participation and help us reach this 
aim. We look forward to reporting on the full scope of cardiac surgical activity in Australia and New 
Zealand in future publications.  

Associate Professor Andrew Newcomb 
Chair, ANZSCTS Database Program Steering Committee 
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Introduction 
 
In 2001, the ANZSCTS, with the support of the Victorian Department of Health and Human Services, 
developed a Program to collect and report data on cardiac surgery performed in Victorian hospitals. 
The Program expanded to national coverage, producing annual reports since 2002 for Victorian 
units, and since 2007 at a national level. It expanded to include Aotearoa New Zealand in 2019 with 
the addition of Auckland City Hospital, and a further three public hospitals in Christchurch, Waikato 
and Wellington started contributing data in 2024. The Program reached full public hospital coverage 
of cardiac surgery in Australia in 2020.   
 
The ANZSCTS Database 2024 Annual Report presents data on patient characteristics, operative 
details and unit outcomes for a range of key performance indicators (KPIs), including post-operative 
complications and mortality. This year’s report also provides an overview of recent exploratory work 
to select the optimal KPI for adverse renal outcomes. The report is presented as follows: 
 

• Section 1: Isolated Coronary Artery Bypass Graft (CABG) Surgery 

• Section 2: Isolated Valve Surgery 

• Section 3: Combined Valve and CABG Surgery 

• Section 4: Other Cardiac Surgery 

• Section 5: Assessing the Optimal Post-operative Renal Outcome KPI 

• Section 6: Concluding Remarks 
 

Key performance indicators 
 
The Database collects and analyses data for a range of clinically relevant surgical outcomes for the 
purpose of monitoring cardiac surgical unit performance. These KPIs are:  
 

• Unadjusted operative (in-hospital and 30-day) mortality (OM) and risk-adjusted OM (RA-OM)  

• Unadjusted derived new renal insufficiency (dNRI) and risk-adjusted dNRI (RA-dNRI)  

• Permanent stroke 

• Deep sternal wound infection (DSWI) 

• Return to theatre (RTT) for bleeding 

 
The KPIs are defined in detail in Appendix A (pg. 85). Information about the ANZSCORE risk-
adjustment models can be found in Appendix B (pg. 87). Units that fall outside the upper 99.7% 
control limit for any of these KPIs are supported in line with the Database Special Cause Variation 
Management Policy.  
 

Data completeness and analysis 
 
Of the cases submitted in 2024, 98.9% were flagged as complete. Incomplete cases miss one or more 
variables for a variety of reasons. The tables presented in this report include all available data. 
Accordingly, there are small variations in the total number of cases in each table due to the differing 
amount of missing data for each variable.   
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Where the number of cases in the current year is low (Sections 2 and 3), data is pooled with the 
preceding four years. Details of data preparation and key variable definitions are presented in 
Appendix C (pg. 89). 
 

Contributing hospitals 
 
This report presents data from 57 cardiac surgery units, representing >90% coverage of all public 
hospitals and >70% of private hospitals performing cardiac surgery in Australia (Figure 1). 
Participation from New Zealand continues to grow, with 80% of public hospitals included in this 
report. Some hospitals joined the Program more recently; therefore, they have not provided data 
over the full period analysed. Only units that submitted at least three quarters' worth of data (9 
months, or equivalent for new units) in 2024 are included in the report. Units with insufficient data 
in 2024 are excluded from all analyses, including figures and tables for the preceding years. Table 1 
shows a list of hospitals included in the report. The proportion of cases contributed by each hospital 
can be found in Appendix D (pg. 91). 
 
Figure 1. Participating hospitals featured in the 2024 Annual Report, by state and country 
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Table 1. Summary of units included in the 2024 Annual Report 

 
 

  

Hospital Contributed (Y/N) Hospital Contributed (Y/N)
VICTORIA NEW SOUTH WALES
Austin Hospital Y John Hunter Hospital Y
Cabrini Malvern Y Lake Macquarie Private Hospital Y
Epworth Eastern Y Lingard Private Hospital Y
Epworth Richmond Y Liverpool Hospital Y
Jessie McPherson Private Hospital Y Newcastle Private Hospital Y
Knox Private Hospital Y North Shore Private Hospital Y
Melbourne Private Hospital Y Northern Beaches Hospital N
Mulgrave Private Hospital Y Norwest Private Hospital Y
Peninsula Private Hospital Y Prince of Wales Hospital N
St John of God Geelong Hospital Y Prince of Wales Private Hospital N
St Vincent's Hospital Melbourne Y Royal North Shore Hospital Y
St Vincent's Private Hospital East Melbourne Y Royal Prince Alfred Hospital Y
The Alfred Y St George Hospital Y
The Royal Melbourne Hospital Y St George Private Hospital Y
University Hospital Geelong Y Strathfield Private Hospital N
Victorian Heart Hospital Y St Vincent's Hospital Sydney Y
Warringal Private Hospital Y Westmead Hospital Y
AUSTRALIAN CAPITAL TERRITORY Westmead Private Hospital Y
Canberra Hospital Y Wollongong Private Hospital Y
National Capital Private Hospital Y SOUTH AUSTRALIA
QUEENSLAND Ashford Hospital Y
Gold Coast Private Hospital Y Flinders Medical Centre Y
Gold Coast University Hospital Y Flinders Private Hospital Y
Greenslopes Private Hospital Y Royal Adelaide Hospital Y
John Flynn Private Hospital Y WESTERN AUSTRALIA
Mater Private Hospital Townsville Y Fiona Stanley Hospital Y
Princess Alexandra Hospital Y Hollywood Private Hospital Y
St Vincent's Private Hospital Northside Y Mount Private Hospital N
Sunshine Coast University Private Hospital Y Sir Charles Gairdner Hospital Y
The Prince Charles Hospital Y St John of God Subiaco Hospital Y
The Wesley Hospital Y NEW ZEALAND
Townsville University Hospital Y Auckland City Hospital Y
TASMANIA Christchurch Hospital Y
Royal Hobart Hospital N Waikato Hospital Y

Wellington Regional Hospital Y



ANZSCTS Database Annual Report | 2024 

Introduction 

4 

Overview of procedures 
 
In 2024, 18,251 cardiac surgical procedures were performed at the 57 hospitals included in this 
report. Figure 2 and Table 2 show the frequency of the major cardiac surgical procedure groups by 
unit and over the last five years, respectively.  
 
Figure 2. Cardiac surgery cases by procedure group and unit, 2024 

 
 
Table 2. Cardiac surgical procedure groups by year 
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Isolated CABG Valve(s) only

Valve(s) + CABG Other

2020 2021 2022 2023 2024 Total
Hospitals (n) 45 50 53 54 57 57
Total cases (n) 14,690 15,649 15,893 17,308 18,251 81,791
Isolated CABG (%) 51.3 51.9 53.2 50.7 49.8 51.3
Valve(s) only (%) 20.9 20.1 19.2 20.7 20.8 20.3
Valve(s) + CABG (%) 8.3 8.3 7.8 7.3 7.6 7.9
Other (%) 19.5 19.7 19.7 21.3 21.8 20.5
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1. Isolated CABG Surgery 
 
Figure 3. Isolated CABG cases by unit, 2024 

 
 

Summary of isolated CABG surgery activity 
 
Isolated CABG surgery accounted for 49.8% of cases submitted to the ANZSCTS Database in 2024 
(Table 2). There were 9,092 cases in total, and case volume varied between units, with 23 reporting 
fewer than 100 cases and five reporting more than 300 (Figure 3). 
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Choice of conduits 

There was large variation between units with the type of conduits used, particularly with radial 
arteries vs saphenous vein (Figure 12). Bilateral internal thoracic artery (BITA) grafting was 
associated with the most anastomoses (mean of 2.2), followed by saphenous vein graft (SVG) (mean 
of 1.7; Table 10). The mean number of grafts per patient did not vary between age groups; however, 
the proportion of patients having total arterial revascularisation decreased with increasing age, from 
39.7% in the 18 to less than 50 years cohort to 24.9% in patients 80 years and older (Table 11). Total 
arterial revascularisation was more common in patients having off-pump surgery, compared to on-
pump surgery (64.8 vs 26.4%), noting that off-pump surgery only accounted for 10.1% of isolated 
CABG cases in 2024 (Table 9 and Table 11). The proportion of cases involving total arterial 
revascularisation varied substantially between units (7.8 – 68.0%; Figure 13).  
 
Complications with risk factors 

Complications varied for patients with key pre-operative risk factors. In particular, diabetic patients 
had a lower incidence of stroke in 2024 compared to the preceding years while patients with 
markers of pre-operative renal dysfunction had a higher incidence of RTT for bleeding. Both cohorts 
had more cases involving DSWI (Table 12). Unsurprisingly, these patient cohorts also had a 
substantially higher post-operative incidence of dNRI (Table 15). For all isolated CABG patients, there 
were weak trends suggesting increasing incidence of permanent stroke and post-operative dNRI 
with increasing age group, on average, and new cardiac arrhythmias consistently increased between 
age groups. Age did not appear to affect DSWI and RTT for bleeding, overall (Table 13 and Table 15).  
 
The mean OM for emergency and salvage surgery was close to 7-fold higher than elective surgery in 
2024. Low ejection fraction (EF), myocardial infarction (MI) within 24 hours and pre-operative 
creatinine greater than 200 µmol/L or dialysis were associated with markedly increased OM, and OM 
was more than 50% higher in females (Table 16).  
 
KPIs 

The majority of units performed comparably in 2024, and units with outcomes outside the 99.7% 
control limit on funnel plot analysis were engaged by the ANZSCTS Database Steering Committee, in 
line with the Special Cause Variation Management Policy. The Steering Committee views a minimum 
of 100 cases as necessary for reliable interpretation of the results, and discretion should be used for 
units that do not meet this threshold.  
 
The OM for isolated CABG patients was 1.0% and 1.1% in 2024 and 2020-2023, respectively (Figure 
14a and Figure 14b), which is consistent with the various in-hospital and 30-day mortality rates 
reported by registries in the United States, Sweden, Germany, and the United Kingdom, which 
ranged from 1.0 – 2.4% for recent years (1-4). The RA-OM calculated using the Database’s 
ANZSCORE model was 0.9% in 2024 (Figure 14c). In 2024, the incidences of other KPIs were 
consistent with previous years, including dNRI (2.9%), RA-dNRI (3.3%), permanent stroke (0.9%), 
DSWI (0.8%) and RTT for bleeding (2.7%; Figures 15 – 18). For the interpretation of funnel plots see 
Appendix E (pg. 92). 
 
Resource utilisation 
Over half of patients (51.7%) were admitted the day before or day of their surgery, and the median 
pre-operative length of stay (LOS) was higher at public hospitals (two days) than private hospitals 
(one day; Figure 21 and Table 17). The majority (78.4%) of patients were discharged less than ten 
days after their surgery, with a median stay of seven days in the public hospitals and eight days in 
the private hospitals (Figure 22 and Table 18).  
 



Isolated CABG Surgery 

7 

Over one third (34.2%) of patients were extubated within six hours and 70.6% within 12 hours of 
surgery (Table 19). The length of intensive care unit (ICU) stay showed a cyclical pattern with 
patients frequently discharged at 24-hour intervals (Figure 24). Just under half of patients (47.5%) 
were discharged from the ICU within 48 hours (Table 21). The mean length of ICU LOS was lower in 
public hospitals (64.3 hours) compared to private hospitals (70.4 hours; Table 22). Overall, 40.5% of 
isolated CABG patients received some type of blood product transfusion and there was similar use of 
red blood cell (RBC) and non-RBC products across public and private hospitals (Figure 25).  
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1.1 Patient characteristics 
 

1.1.1 Clinical status 
 
Figure 4. Clinical status of isolated CABG patients by unit, 2024 

 
 
Table 3. Clinical status of isolated CABG patients by year 
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2020 2021 2022 2023 2024 Total
Elective (%) 51.3 50.1 49.6 51.8 50.8 50.7
Urgent (%) 45.5 46.4 47.1 44.8 46.2 46.0
Emergency/salvage (%) 3.3 3.5 3.3 3.3 3.0 3.3
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1.1.2 Sex and age 
 
Figure 5. Sex of isolated CABG patients by unit, 2024 

 
 
Table 4. Sex of isolated CABG patients by year 
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2020 2021 2022 2023 2024 Total
Male (%) 82.8 83.4 83.6 83.4 83.5 83.3
Female (%) 17.2 16.6 16.4 16.6 16.5 16.7
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Figure 6. Age of isolated CABG patients by sex, 2024 
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1.1.3 Left ventricular function 

Figure 7. Pre-operative left ventricular function (LVF) of isolated CABG patients by unit, 2024 

The ANZSCTS Database classifies an EF>45% as normal or mildly reduced, an EF≥30% - ≤45% as 
moderately reduced and an EF<30% as severely reduced LVF (Appendix C, pg. 89). 

Table 5. Pre-operative LVF of isolated CABG patients by year 
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EF>45% EF≥30% - ≤45% EF<30%

2020 2021 2022 2023 2024 Total
EF>45% (%) 80.2 81.1 81.3 81.8 79.7 80.8
EF≥30% - ≤45% (%) 16.6 15.8 15.8 15.7 17.1 16.2
EF<30% (%) 3.2 3.0 2.9 2.6 3.1 3.0
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1.1.4 Previous myocardial infarction 
 
Figure 8. Previous MI in isolated CABG patients by unit, 2024 

 
NSTEMI, non-ST-elevation MI; STEMI, ST-elevation MI 

 
Table 6. Previous MI in isolated CABG patients by year 
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No MI NSTEMI
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2020 2021 2022 2023 2024 Total
No MI (%) 47.7 50.7 48.6 53.4 53.1 50.8
NSTEMI (%) 39.2 35.9 37.8 34.1 34.8 36.3
STEMI (%) 10.0 10.4 10.6 9.4 9.4 10.0
Unknown type (%) 3.1 3.0 3.1 3.0 2.6 3.0
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1.1.5 Timing of previous myocardial infarction 
 
Figure 9. Timing of previous MI in isolated CABG patients by unit, 2024 

 
 
Table 7. Timing of previous MI in isolated CABG patients by year 
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≥1d - ≤7d (%) 36.6 37.3 35.5 35.6 35.0 36.0
>7d (%) 60.1 59.7 61.1 61.3 61.4 60.7
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1.2 Previous cardiac surgery 
 
Figure 10. Initial vs redo surgery in isolated CABG patients by unit, 2024 

 
 
Table 8. Initial vs redo surgery in isolated CABG patients by year 
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2020 2021 2022 2023 2024 Total
Initial (%) 98.9 99.0 99.0 99.1 99.2 99.0
Redo (%) 1.1 1.0 1.0 0.9 0.8 1.0
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1.3 On-pump and off-pump coronary surgery 
 
Figure 11. On-pump vs off-pump surgery in isolated CABG patients by unit, 2024 

 
 
Table 9. On-pump vs off-pump surgery in isolated CABG patients by year 
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On-pump (%) 94.1 94.0 91.5 90.5 89.9 91.9
Off-pump (%) 5.9 6.0 8.5 9.5 10.1 8.1
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1.4 Conduit selection 
 

1.4.1 Conduits used for anastomoses 
 
Figure 12. Type of arterial and venous conduits harvested for isolated CABG surgery by unit, 2024 

 
BITA indicates bilateral internal thoracic arteries; LITA, left internal thoracic artery; RITA, right internal thoracic 
artery; RA, radial artery; SVG, saphenous vein graft 
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Table 10. Summary of the number of distal anastomoses based on conduit type used for isolated 
CABG surgery, 2024 

 
 
Table 11. Grafts and multi-vessel disease in isolated CABG surgery by age and cardiopulmonary 
bypass (CPB), 2024 

 
 

 

  

Mean Median IQR Range
BITA 2.2 2 2 - 2 2 - 5
LITA or RITA 1.1 1 1 - 1 1 - 4
RA (x1 or x2) 1.3 1 1 - 2 1 - 5
SVG 1.7 2 1 - 2 1 - 9

Mean grafts (n)
Multi-vessel disease 

(%)
Total arterial 

revascularisation (%)
Age
18 - <50y 2.9 91.7 39.7
50 - <60y 3.0 93.4 34.7
60 - <70y 3.0 94.5 30.4
70 - <80y 2.9 95.5 26.7
≥80y 2.8 93.8 24.9
CPB
On-pump 3.0 95.6 26.4
Off-pump 2.5 83.6 64.8
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Figure 13. Total arterial revascularisation vs non-total arterial revascularisation in isolated CABG 
surgery by unit, 2024 

 
  

0 100 200 300 400 500
Cases (n)

18
53
34
28
43

5
49
31
36
27
17
47
21
56
19
10

4
15
54
22
11
51

9
23
50

6
33
30

1
25

7
2

24
16
20
46
32
26
44
13
29

8
3

35
37
42
52
55
12
48
57
38
40
39
41
14
45

Total arterial revascularisation

Non-total arterial revascularisation



Isolated CABG Surgery 

19 

1.5 Influence of co-morbidities on complications 
 

1.5.1 Pre-existing diabetes and renal impairment 
 
Table 12. Complications following isolated CABG surgery, by pre-operative diabetes and renal 
function 

 
 

1.5.2 Age 
 
Table 13. Complications following isolated CABG surgery, by age group  

 
  

No Yes
≤200 

µmol/L
>200 

µmol/L
>60 mL/ 

min/1.73m²
≤60 mL/ 

min/1.73m²
2024 8,149 940 8,881 205 7,519 1,565

2020-2023 29,220 3,671 32,028 852 27,212 5,654
2024 0.9 0.7 0.9 1.5 0.7 1.9

2020-2023 0.8 1.3 0.9 1.5 0.8 1.4
2024 0.6 2.3 0.8 1.5 0.8 0.7

2020-2023 0.8 2.2 0.9 2.8 1.0 1.0
2024 2.6 3.6 2.6 7.8 2.4 4.0

2020-2023 2.3 2.4 2.2 5.3 2.0 3.4
2024 27.7 23.7 27.3 26.3 26.3 31.6

2020-2023 27.4 24.7 27.1 29.8 26.3 30.9

Insulin dependent 
diabetes

Pre-operative creatinine Pre-operative eGFR

n

Permanent 
stroke (%)

DSWI (%)

RTT for 
bleeding (%)

New cardiac 
arrhythmia (%)

18 - <50y 50 - <60y 60 - <70y 70 - <80y ≥80y
2024 555 1,718 3,274 3,013 532

2020-2023 2,035 6,293 11,684 10,748 2,140
2024 0.0 0.3 0.9 1.3 1.3

2020-2023 0.6 0.7 0.8 1.1 1.5
2024 1.5 0.4 0.9 0.7 0.9

2020-2023 1.4 1.2 0.9 1.0 0.8
2024 2.3 2.4 3.0 2.6 2.5

2020-2023 2.0 1.8 2.3 2.5 2.7
2024 9.9 20.3 26.4 33.4 38.1

2020-2023 12.3 18.9 26.3 33.4 38.5

Permanent 
stroke (%)

DSWI (%)

RTT for 
bleeding (%)

New cardiac 
arrhythmia (%)

Age

n
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1.5.3 Previous cardiac surgery or use of cardiopulmonary bypass 
 
Table 14. Complications following isolated CABG surgery, by previous surgery and CPB 

 
 

1.5.4 Influence of comorbidities on derived new renal insufficiency 
 
Table 15. Incidence of dNRI following isolated CABG surgery, by pre-operative demographics and 
risk factors 

 
  

Initial Redo On-pump Off-pump
2024 9,015 72 8,176 914

2020-2023 32,551 332 30,418 2,477
2024 0.9 1.4 1.0 0.1

2020-2023 0.9 1.5 0.9 0.8
2024 0.8 2.9 0.8 0.3

2020-2023 1.0 1.2 1.0 1.0
2024 2.7 5.6 2.8 1.4

2020-2023 2.3 4.2 2.3 2.1
2024 27.3 19.7 27.5 25.1

2020-2023 27.2 24.4 27.4 24.1

Previous surgery

New cardiac 
arrhythmia (%)

CPB

n

Permanent 
stroke (%)

DSWI (%)

RTT for 
bleeding (%)

n dNRI (%) n dNRI (%)
Insulin dependent diabetes
No 8,040 2.7 28,820 2.2
Yes 879 4.8 3,452 4.9
Pre-operative creatinine
≤200 µmol/L 8,839 2.8 31,896 2.3
>200 µmol/L 81 22.2 377 19.4
Pre-operative eGFR
>60 mL/min/1.73m² 7,492 2.4 27,120 1.7
≤60 mL/min/1.73m² 1,428 5.5 5,145 6.8
Age
18 - <50y 535 1.9 1,963 2.1
50 - <60y 1,674 2.9 6,137 1.9
60 - <70y 3,212 2.3 11,471 2.1
70 - <80y 2,972 3.5 10,597 3.0
≥80y 527 5.3 2,105 4.4
Previous surgery
Initial 8,850 2.9 31,940 2.5
Redo 69 5.8 325 4.9
CPB
On-pump 8,021 3.0 29,856 2.5
Off-pump 898 2.3 2,413 2.7

2024 2020-2023
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1.6 Influence of patient characteristics on operative 
mortality 
 
Table 16. OM following isolated CABG surgery, by patient demographics and risk factors 

  

n OM (%) n OM (%)
Clinical status
Elective 4,544 0.6 16,506 0.6
Urgent 4,145 1.3 15,001 1.3
Emergency/salvage 267 4.1 1,093 6.4
Sex/age
Male 7,479 0.9 27,152 1.0
18 - <50y 450 0.7 1,706 0.8
50 - <60y 1,449 0.8 5,334 0.5
60 - <70y 2,721 0.8 9,733 0.7
70 - <80y 2,442 1.2 8,711 1.3
≥80y 417 1.0 1,668 2.5
Female 1,477 1.4 5,448 1.8
18 - <50y 99 0.0 308 1.9
50 - <60y 245 0.8 909 1.4
60 - <70y 493 0.8 1,833 1.1
70 - <80y 530 1.9 1,942 2.0
≥80y 110 4.5 456 4.2
LVF
EF>45% 7,003 0.7 25,984 0.7
EF≥30% - ≤45% 1,503 1.5 5,105 2.2
EF<30% 278 5.4 930 4.8
Previous MI
No MI 4,754 0.8 16,338 0.7
NSTEMI 3,126 1.1 11,964 1.4
STEMI 845 1.7 3,292 2.2
Unknown type 231 1.3 987 1.1
Timing of previous MI
≤6hr 50 2.0 198 13.1
>6hr - <24hr 103 6.8 322 5.9
≥1d - ≤7d 1,468 1.4 5,873 1.6
>7d 2,580 0.9 9,807 1.2
Previous surgery
Initial 8,886 1.0 32,255 1.1
Redo 69 2.9 331 2.4
CPB
On-pump 8,046 1.1 30,130 1.1
Off-pump 910 0.2 2,465 1.3
Dialysis
No 8,807 1.0 32,035 1.0
Yes 148 4.7 554 8.3
Pre-operative creatinine
≤200 µmol/L 8,754 1.0 31,735 0.9
>200 µmol/L 202 4.0 848 7.0

2024 2020-2023
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1.7 Unit outcomes – mortality, complications and 
resource utilisation  
 

1.7.1 Operative mortality 
 
A full summary of outcomes for all units is provided in Appendix F (pg. 93). 
 
Figure 14. OM following isolated CABG surgery, by unit
a. 2024 OM 

 
c. 2024 RA-OM 

 

b. 2020-2023 OM 

 
d. 2020-2023 RA-OM 
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1.7.2 Complications 
 
Figure 15. dNRI following isolated CABG surgery, by unit
a. 2024 dNRI 

 
c. 2024 RA-dNRI 

 

b. 2020-2023 dNRI 

 
d. 2020-2023 RA-dNRI 

 

Figure 16. Permanent stroke following isolated CABG surgery, by unit
a. 2024 permanent stroke 

 

b. 2020-2023 permanent stroke 
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Figure 17. DSWI following isolated CABG surgery, by unit
a. 2024 DSWI 

 

b. 2020-2023 DSWI 

 

Figure 18. RTT for bleeding following isolated CABG surgery, by unit
a. 2024 RTT for bleeding 

 

b. 2020-2023 RTT for bleeding 

Figure 19. New cardiac arrhythmia following isolated CABG surgery, by unit
a. 2024 new cardiac arrhythmia 

 

b. 2020-2023 new cardiac arrhythmia 
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Figure 20. All-cause readmission following isolated CABG surgery, by unit
a. 2024 all-cause readmission b. 2020-2023 all-cause readmission

1.7.3 Resource utilisation 

Cases with a pre-operative LOS of more than 14 days were classified as clinical outliers and excluded 
from the analysis. 

Figure 21. Distribution of pre-operative LOS for isolated CABG patients, 2024 

Table 17. Summary of pre-operative LOS for isolated CABG patients at public and private hospitals, 
2024 
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Cases with a post-operative LOS of more than 90 days were classified as clinical outliers and 
excluded from the analysis.  

Figure 22. Distribution of post-operative LOS for isolated CABG patients, 2024 

Table 18. Summary of post-operative LOS for isolated CABG patients at public and private 
hospitals, 2024 

Cases with a ventilation time of more than four weeks (672 hours) were classified as clinical outliers 
and excluded from the analysis.  

Figure 23. Distribution of initial post-operative ventilation time for isolated CABG patients, 2024 
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Table 19. Cumulative proportion of patients extubated over time for isolated CABG surgery, 2024 

 
 
Table 20. Summary of initial post-operative ventilation time for isolated CABG patients at public 
and private hospitals, 2024 

 
 
Cases with an ICU LOS of more than six weeks (1,008 hours) were classified as clinical outliers and 
excluded from the analysis. 
 
Figure 24. Distribution of ICU LOS for isolated CABG patients, 2024 

 
 
Table 21. Cumulative proportion of patients discharged from ICU over time for isolated CABG 
surgery, 2024 

 
 
Table 22. Summary of ICU LOS for isolated CABG patients at public and private hospitals, 2024 
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Figure 25. Blood product usage for isolated CABG patients at public and private hospitals, 2024  

 
Note: non-RBC consists of platelets, NovoSeven, cryoprecipitate and fresh frozen plasma (FFP) 
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2. Isolated Valve Surgery 
 
Figure 26. Isolated valve cases by unit, 2024 

 
 

Summary of isolated valve surgery activity 
 
Case volume and patient characteristics 

There were 3,779 isolated valve surgical procedures performed in 2024, and case volume varied 
largely between units. Of the participating units, 46% performed fewer than 50 surgical procedures 
(Figure 26).  
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All isolated valve surgical procedures: Type and mortality 

There has been an overall reduction in the proportion of isolated aortic valve replacement (AVR) 
surgery, relative to all isolated valve surgery, in the last ten years. AVR accounted for less than 50% 
of all isolated valve procedures since 2019. In contrast, the procedures with the most notable 
percentage increases between 2015 and 2024 were mitral valve replacements (MVR) and double 
valve surgery (Figure 31). In 2024, in-hospital mortality and total OM for all isolated valve patients 
were 1.4 and 1.7%, respectively (Table 26).  
 
Single valve surgical procedures: Valve choice and mortality 

Bioprosthetic valves were used in 82.3% of AVR procedures in 2024, compared to 64.9% in MVR 
procedures. No Homo- or allo-grafts were used for AVR and MVR procedures (Figure 33). 
 
For single valve surgery in 2020-24, the incidence of OM in urgent AVR procedures doubled that of 
elective AVR procedures. Whereas, for urgent MVR procedures, the incidence of OM increased by 
almost 50% compared to elective MVR. Emergency or salvage surgical procedures were associated 
with substantial further increases in OM; however, the interpretation of this data is limited by the 
small sample sizes. There was a small survival benefit for females but no consistent association 
between age and OM. Patients with low EF, having redo surgical procedures, or with pre-operative 
markers of renal issues had higher OM than their counterparts for AVR and MVR (Table 28). 
 
Isolated AVR: Case volume and outcomes 

AVR is the most common valve surgery, though the median unit case volume in 2024 was 21 (Figure 
34). Data for the last five years were pooled to provide sufficient case numbers for analysis of 
outcomes.  
 
The majority of units performed comparably with respect to outcomes of AVR surgery. The OM for 
isolated AVR patients was 1.2% in 2020-24 (Figure 35a). Comparisons to the most recently published 
data from overseas registries are limited by differences in patient cohorts and slight variations in the 
definitions for mortality and isolated AVR, but these range between 0.9 – 2.7% (1-4). The RA-OM 
calculated using the Database’s ANZSCORE model was 0.8% for 2020-24 (Figure 35b). The incidences 
of the other key performance indicators were: dNRI (2.7%), RA-dNRI (1.6%), permanent stroke 
(1.0%), DSWI (0.6%) and RTT for bleeding (4.0%; Figure 36 and Figure 37). 
 
Isolated AVR: Resource utilisation 

Most patients (75.1%) were admitted the day before or day of their surgery, and the median pre-
operative LOS was one day across both public and private hospitals (Figure 38 and Table 29). The 
majority of patients (73.6%) were discharged less than ten days after their surgery (Figure 39), with a 
higher median post-operative LOS at private hospitals (eight days), compared to public hospitals 
(seven days; Table 30).  
 
One third of patients (33.5%) were extubated within six hours and 91.4% within 24 hours of surgery 
(Figure 40 and Table 31). Mean ventilation time was higher in public hospitals, compared with 
private hospitals (14.8 vs. 11.6 hours, respectively; Table 32). ICU LOS showed a cyclical pattern with 
patients often discharged at 24-hour intervals (Figure 41). Half of patients were discharged from the 
ICU within 48 hours (50.1%; Table 33). The mean length of ICU stay was lower in public hospitals 
(60.4 hours) compared to private hospitals (69.7 hours; Table 34).  
 
There was higher usage of RBC and/or non-RBC products at public hospitals (46.8% of patients 
transfused) compared to private hospitals (41.6%; Figure 42). 
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2.1 Patient characteristics 
 

2.1.1 Clinical status 
 
Figure 27. Clinical status of isolated valve patients by unit, 2024 

 
 
Table 23. Clinical status of isolated valve patients by year 
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Elective Urgent Emergency/salvage

2020 2021 2022 2023 2024 Total
Elective (%) 78.2 78.7 76.9 78.1 77.8 77.9
Urgent (%) 20.0 19.3 21.3 19.9 20.2 20.1
Emergency/salvage (%) 1.8 2.0 1.8 2.0 2.0 1.9
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2.1.2 Sex and age 
 
Figure 28. Sex of isolated valve patients by unit, 2024 

 
 
Table 24. Sex of isolated valve patients by year 
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Male Female

2020 2021 2022 2023 2024 Total
Male (%) 62.2 61.7 62.7 63.0 61.7 62.3
Female (%) 37.8 38.3 37.3 37.0 38.3 37.7
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Figure 29. Age of isolated valve patients by sex, 2024 
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2.2 Previous cardiac surgery 
 
Figure 30. Initial vs redo surgery in isolated valve patients by unit, 2024 

 
 
Table 25. Initial vs redo surgery in isolated valve patients by year 
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Initial Redo

2020 2021 2022 2023 2024 Total
Initial (%) 85.5 84.2 84.7 84.3 84.6 84.6
Redo (%) 14.5 15.8 15.3 15.7 15.4 15.4
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2.3 Overview of all valve surgery 
 
Figure 31. Isolated valve surgery by year, 2015-2024 

 
*Not visible on the figure as these categories represent a total of 46 out of 30,144 cases, combined, between 
2015 and 2024 

MV repair indicates mitral valve repair; MVR, mitral valve replacement; AVR, aortic valve replacement 

 
Table 26. In-hospital mortality and total OM in isolated valve patients, 2024 
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Single aortic 1,629 43.8 15 0.9 18 1.1
 AVR 1,548 41.6 14 0.9 17 1.1
 Other aortic 81 2.2 1 1.2 1 1.2
Single mitral 1,250 33.6 18 1.4 25 2.0
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2.4 Single valve surgery 
 
Figure 32. Types of isolated single valve surgery performed by unit, 2024 

 
 
Table 27. Types of isolated single valve surgery performed by year 
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Single aortic

Single mitral
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2020 2021 2022 2023 2024 Total
Single aortic (%) 56.3 54.9 55.5 50.6 53.5 54.0
Single mitral (%) 38.9 40.2 39.7 43.7 40.9 40.8
Single tricuspid/pulmonary (%) 4.9 4.9 4.9 5.7 5.6 5.2
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2.4.1 Prosthesis type 
 
Figure 33. Prosthesis type used for single AVR or MVR surgery, 2024 
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2.5 Influence of patient characteristics on operative 
mortality 
 
Table 28. OM following the three most common isolated single valve surgical procedures, by 
patient demographics and risk factors, 2020-2024 

 
  

n OM (%) n OM (%) n OM (%)
Clinical status
Elective 5,595 0.9 1,887 2.3 2,461 0.3
Urgent 1,357 1.8 731 3.4 344 0.9
Emergency/salvage 109 10.1 102 9.8 24 0.0
Sex/age
Male 4,823 1.1 1,394 2.7 1,867 0.3
18 - <50y 516 1.0 230 1.7 344 0.0
50 - <60y 816 1.1 221 2.3 435 0.0
60 - <70y 1,632 0.7 360 3.6 570 0.5
70 - <80y 1,598 0.9 440 3.2 436 0.2
≥80y 261 5.0 143 1.4 82 1.2
Female 2,238 1.4 1,326 3.0 962 0.6
18 - <50y 191 2.6 279 1.8 152 0.7
50 - <60y 293 1.4 198 2.0 168 0.0
60 - <70y 750 1.2 285 2.1 311 0.6
70 - <80y 855 1.2 422 4.3 279 0.4
≥80y 149 2.7 142 4.9 52 3.8
LVF
EF>45% 6,004 1.1 2,361 2.6 2,637 0.4
EF≥30% - ≤45% 725 1.8 284 3.5 140 0.0
EF<30% 214 3.3 29 10.3 7 0.0
Previous MI
No MI 6,644 1.1 2,532 2.5 2,764 0.4
NSTEMI 284 2.5 107 0.9 31 3.2
STEMI 52 1.9 52 21.2 16 0.0
Unknown type 81 1.2 28 7.1 18 0.0
Previous surgery
Initial 6,232 1.0 2,095 2.6 2,752 0.4
Redo 828 2.4 623 3.7 76 0.0
Dialysis
No 6,966 1.1 2,666 2.7 2,816 0.4
Yes 95 8.4 52 9.6 13 0.0
Pre-operative creatinine
≤200 µmol/L 6,914 1.1 2,615 2.8 2,813 0.4
>200 µmol/L 147 4.1 102 4.9 16 0.0

AVR MVR MV repair
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2.6 AVR 
 
Figure 34. Isolated AVR surgery by unit, 2024 
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2.6.1 Unit outcomes – mortality, complications and resource 
utilisation  
 

2.6.1.1 Operative mortality 
 
A full summary of outcomes for all units is provided in Appendix F (pg. 93). 
 
Figure 35. OM following isolated AVR surgery 2020-2024, by unit
a. OM 

 

b. RA-OM 

2.6.1.2 Complications 
 
Figure 36. dNRI following isolated AVR surgery 2020-2024, by unit 

a. dNRI 

 
 

b. RA-dNRI 
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Figure 37. Complications following isolated AVR surgery 2020-2024, by unit 
a. Permanent stroke 

 
c. RTT for bleeding 

 
e. All-cause readmission 

 

b. DSWI 

 
d. New cardiac arrhythmia 
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2.6.1.3 Resource utilisation 

Cases with a pre-operative LOS of more than 14 days were classified as clinical outliers and excluded 
from the analysis.  

Figure 38. Distribution of pre-operative LOS for isolated AVR patients, 2024 

Table 29. Summary of pre-operative LOS for isolated AVR patients at public and private hospitals, 
2024 

Cases with a post-operative LOS of more than 90 days were classified as clinical outliers and 
excluded from the analysis.  

Figure 39. Distribution of post-operative LOS for isolated AVR patients, 2024 

38
8

72
8

11
1

46 33 26 24 26 25 14 7 17 12 15 13

0

200

400

600

800

C
as

es
 (n

)

0 1 2 3 4 10 11 12 13 145 6 7 8 9 
Pre-operative length of stay (days)

Mean (d) Median (d) IQR (d)
Public 2.0 1 0 - 2
Private 1.7 1 1 - 1
Total 1.9 1 0 - 1

6

47
9

67
0

18
2

10
8

45

15 15 9 9

31

0

100

200

300

400

500

600

700

C
as

es
 (n

)

0-3 4-6 7-9 10-12 13-15 16-18 19-21 22-24 25-27 28-30 31-90
Post-operative length of stay (days)



Isolated Valve Surgery 

43 

Table 30. Summary of post-operative LOS for isolated AVR patients at public and private hospitals, 
2024 

 
 
Cases with a ventilation time of more than four weeks (672 hours) were classified as clinical outliers 
and excluded from the analysis.  
 
Figure 40. Distribution of initial post-operative ventilation time for isolated AVR patients, 2024 

 
 
Table 31. Cumulative proportion of patients extubated over time for isolated AVR surgery, 2024 

 
 
Table 32. Summary of initial post-operative ventilation time for isolated AVR patients at public 
and private hospitals, 2024 
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Cases with an ICU LOS of more than six weeks (1,008 hours) were classified as clinical outliers and 
excluded from the analysis.  
 
Figure 41. Distribution of ICU LOS for isolated AVR patients, 2024 

 
 
Table 33. Cumulative proportion of patients discharged from ICU over time for isolated AVR 
surgery, 2024 

 
 
Table 34. Summary of ICU LOS for isolated AVR patients at public and private hospitals, 2024 
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Figure 42. Blood product usage for isolated AVR patients at public and private hospitals, 2024 

 
Note: non-RBC consists of platelets, NovoSeven, cryoprecipitate and FFP
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3. Combined Valve and CABG Surgery 
 
Figure 43. Combined valve and CABG cases by unit, 2024 

 
 

Summary of valve and CABG activity 
 
All combined valve and CABG surgical procedures: Type and mortality 

The most common type of combined valve and CABG surgery in the last ten years has been AVR and 
CABG, despite a decrease from 68.3% of all valve and CABG procedures in 2015 to 64.7% in 2024. In 
2024, the second and third most frequent surgical procedures were MVR and CABG, followed by MV 
repair and CABG, which accounted for 24.1% of valve and CABG surgery cases, combined (Figure 51). 
In-hospital mortality and total OM for all valve and CABG patients were 3.4 and 3.7%, respectively 
(Table 41).  
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Combined AVR and CABG: Case volume and outcomes 

Despite combined AVR and CABG being the most common valve and CABG procedure, close to three 
quarters (71.9%) of participating units had a case volume of 20 or fewer in 2024 (Figure 54). Data for 
the last five years was pooled to provide sufficient case numbers for analysis of outcomes. 
 
Most units performed comparably in 2020-2024 and the OM for combined AVR and CABG patients 
was 2.4% for this period (Figure 55a). The ability to benchmark the Australian and New Zealand 
outcomes internationally is limited by the lack of standardised definitions and reporting of 
unadjusted OM. The closest comparisons are seen with the in-hospital mortality incidences of 
approximately 2.7% in combined AVR and CABG cases in the United Kingdom for 2023/24, and 3.8% 
for all combined AVR and CABG cases in Germany in 2023 (2, 4). The RA-OM calculated using the 
Database’s ANZSCORE model was 1.9% for 2020-2024 (Figure 55b). The incidences of the other key 
performance indicators were dNRI (4.9%), RA-dNRI (4.9%), permanent stroke (1.7%), DSWI (1.1%) 
and RTT for bleeding (4.9%; Figure 56 and Figure 57). 
 
Combined AVR and CABG: Resource utilisation 

Most patients (63.3%) were admitted the day before or day of their surgery, and the median pre-
operative LOS was one day across both public and private hospitals (Figure 58 and Table 48). The 
majority of patients (61.6%) were discharged less than ten days following their surgery, with a 
median post-operative LOS at public hospitals of eight days and private hospitals of nine days (Figure 
59 and Table 49).  
 
Patients at public hospitals had a higher mean duration of ventilation (20.9 hours), compared to 
private hospitals (16.8 hours; Table 51), and 5.6% of all patients were ventilated for more than 48 
hours (Table 50). As was also seen with the other major surgical procedure types, ICU LOS showed a 
cyclical pattern with patients often discharged at 24-hour intervals (Figure 61). Only 38.0% of 
patients were discharged from ICU in less than 48 hours and the mean ICU LOS was lower for public 
hospitals (80.8 hours) compared to private hospitals (88.1 hours; Table 52 and Table 53). 

 
The proportion of patients receiving blood transfusions for combined AVR and CABG patients was 
broadly similar at public hospitals (63.5%) and private hospitals (63.9%), as was the distribution of 
the types of transfusion. The most common type of transfusion included both RBC and non-RBC 
products (Figure 62).  
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3.1 Patient characteristics 
 

3.1.1 Clinical status 
 
Figure 44. Clinical status of combined valve and CABG patients by unit, 2024 

 
 
Table 35. Clinical status of combined valve and CABG patients by year 
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Elective Urgent Emergency/salvage

2020 2021 2022 2023 2024 Total
Elective (%) 68.2 65.8 65.8 65.3 66.5 66.3
Urgent (%) 30.0 32.1 31.4 32.1 31.6 31.4
Emergency/salvage (%) 1.8 2.1 2.9 2.5 1.9 2.3
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3.1.2 Sex and age 
 
Figure 45. Sex of combined valve and CABG patients by unit, 2024 

 
 
Table 36. Sex of combined valve and CABG patients by year 

 
  

0 20 40 60 80 100
Cases (n)

28
34

5
18
54
10
15
11
17
43

6
53

7
19

4
1

36
49
55

9
22
30
20
51
21
27
56
31
50
33
24
47
52
12
25
23
26
37
35

2
16
46
38

8
44
29
57
32
13

3
39
40
14
48
42
45
41

Male Female

2020 2021 2022 2023 2024 Total
Male (%) 80.8 80.2 81.3 80.8 81.7 81.0
Female (%) 19.2 19.8 18.7 19.2 18.3 19.0
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Figure 46. Age of combined valve and CABG patients by sex, 2024 
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3.1.3 Left ventricular function 
 
Figure 47. Pre-operative LVF of combined valve and CABG patients by unit, 2024 

 
The ANZSCTS Database classifies an EF>45% as normal or mildly reduced, an EF≥30% - ≤45% as 
moderately reduced and an EF<30% as severely reduced LVF, respectively (Appendix C, pg. 89). 
 
Table 37. Pre-operative LVF of combined valve and CABG patients by year 
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EF>45% EF≥30% - ≤45% EF<30%

2020 2021 2022 2023 2024 Total
EF>45% (%) 79.8 80.6 77.3 79.3 81.7 79.8
EF≥30% - ≤45% (%) 15.9 15.5 18.7 18.2 14.9 16.6
EF<30% (%) 4.3 3.9 3.9 2.5 3.4 3.6
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3.1.4 Previous myocardial infarction 
 
Figure 48. Previous MI in combined valve and CABG patients by unit, 2024 

 
 
Table 38. Previous MI in combined valve and CABG patients by year 
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No MI NSTEMI

STEMI Unknown type

2020 2021 2022 2023 2024 Total
No MI (%) 71.7 70.5 72.1 72.5 72.9 72.0
NSTEMI (%) 20.9 20.4 20.1 19.5 19.4 20.0
STEMI (%) 3.8 5.9 5.2 4.8 5.3 5.0
Unknown type (%) 3.6 3.2 2.6 3.2 2.4 3.0
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3.1.5 Timing of previous myocardial infarction 
 
Figure 49. Timing of previous MI in combined valve and CABG patients by unit, 2024 

 
 
Table 39. Timing of previous MI in combined valve and CABG patients by year 
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2020 2021 2022 2023 2024 Total
≤6hr (%) 0.6 1.3 0.6 1.2 1.1 1.0
>6hr - <24hr (%) 1.5 2.1 1.2 1.2 2.4 1.7
≥1d - ≤7d (%) 23.8 25.3 28.2 24.3 21.9 24.7
>7d (%) 74.1 71.3 70.0 73.4 74.7 72.7
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3.2 Previous cardiac surgery 
 
Figure 50. Initial vs redo surgery in combined valve and CABG patients by unit, 2024 

 
 
Table 40. Initial vs redo surgery in combined valve and CABG patients by year 
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Initial Redo

2020 2021 2022 2023 2024 Total
Initial (%) 94.4 95.7 95.7 96.0 96.4 95.7
Redo (%) 5.6 4.3 4.3 4.0 3.6 4.3
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3.3 Overview of all combined valve and CABG surgery 
 
Figure 51. Combined valve and CABG surgery by year, 2015-2024 

 
*Not visible on the figure as these categories represent a total of 25 out of 12,402 cases, combined, between 
2015 and 2024 
 
Table 41. In-hospital mortality and total OM in combined valve and CABG patients, 2024 
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2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Quadruple valve* Triple valve Double valve Single pulmonary*
Single tricuspid Other mitral* MV repair MVR
Other aortic AVR

Valve surgery type n % n % n %
Single aortic 898 65.5 19 2.1 20 2.2
 AVR 888 64.8 18 2.0 19 2.1
 Other aortic 10 0.7 1 10.0 1 10.0
Single mitral 331 24.1 17 5.1 19 5.7
 MVR 183 13.3 15 8.2 16 8.7
 MV repair 147 10.7 2 1.4 3 2.0
 Other mitral 1 0.1 0 0.0 0 0.0
Single tricuspid 20 1.5 1 5.0 1 5.0
Single pulmonary 0 0.0 - - - -
Aortic and mitral 47 3.4 6 12.8 7 14.9
Mitral and tricuspid 64 4.7 3 4.7 3 4.7
Aortic and tricuspid 2 0.1 0 0.0 0 0.0
Other double valve 0 0.0 - - 0 -
Triple valve 9 0.7 1 11.1 1 11.1
Quadruple valve 0 0.0 - - - -
Total valve surgery 1,371 100.0 47 3.4 51 3.7

Total cases In-hospital mortality Total OM
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3.4 Combined single valve and CABG surgery 
 
Figure 52. Types of combined single valve and CABG surgery performed by unit, 2024 

 
 
Table 42. Types of combined single valve and CABG surgery performed by year 
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2020 2021 2022 2023 2024 Total
Single aortic (%) 73.7 71.8 71.1 71.0 71.8 71.9
Single mitral (%) 24.8 27.0 28.0 27.0 26.5 26.7
Single tricuspid/pulmonary (%) 1.5 1.2 0.9 2.0 1.7 1.5
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3.4.1 Prosthesis type 
 
Figure 53. Prosthesis type used for AVR or MVR, combined with CABG surgery, 2024 
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3.5 Influence of patient characteristics on operative 
mortality 
 
Table 43. OM following the three most common combined single valve and CABG operations, by 
patient demographics and risk factors 

 
  

n OM (%) n OM (%) n OM (%)
Clinical status
Elective 2,809 1.7 468 2.6 452 2.0
Urgent 1,232 3.2 293 8.2 245 4.1
Emergency/salvage 56 19.6 53 17.0 19 10.5
Sex/age
Male 3,433 2.2 569 4.6 589 2.5
18 - <50y 44 0.0 19 0.0 19 0.0
50 - <60y 263 2.7 79 2.5 83 4.8
60 - <70y 943 1.6 153 3.3 193 1.6
70 - <80y 1,713 2.2 247 6.5 235 3.0
≥80y 470 3.2 71 4.2 59 1.7
Female 664 3.6 245 7.8 127 4.7
18 - <50y 12 0.0 17 0.0 4 0.0
50 - <60y 48 0.0 31 3.2 15 6.7
60 - <70y 158 2.5 62 11.3 41 4.9
70 - <80y 351 4.6 101 6.9 59 5.1
≥80y 95 4.2 34 11.8 8 0.0
LVF
EF>45% 3,374 2.0 561 4.6 524 1.9
EF≥30% - ≤45% 572 3.7 183 7.7 139 5.0
EF<30% 93 8.6 54 9.3 49 8.2
Previous MI
No MI 3,026 1.6 518 2.9 488 2.3
NSTEMI 807 5.2 190 8.9 144 3.5
STEMI 149 3.4 82 13.4 61 6.6
Unknown type 115 2.6 24 8.3 23 4.3
Timing of previous MI
≤6hr 6 33.3 7 28.6 3 0.0
>6hr - <24hr 15 6.7 9 11.1 3 0.0
≥1d - ≤7d 267 6.0 79 12.7 57 5.3
>7d 780 3.8 200 8.5 164 4.3
Previous surgery
Initial 3,955 2.3 770 5.5 708 2.8
Redo 142 5.6 44 6.8 8 12.5
Dialysis
No 4,040 2.3 780 5.5 706 2.7
Yes 56 7.1 34 5.9 10 20.0
Pre-operative creatinine
≤200 µmol/L 4,004 2.2 755 5.0 699 2.3
>200 µmol/L 92 8.7 58 10.3 17 29.4

AVR and CABG MVR and CABG MV repair and CABG
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3.6 Combined AVR and CABG 
 
Figure 54. Combined AVR and CABG surgery by unit, 2024 
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3.6.1 Influence of co-morbidities on complications 
 

3.6.1.1 Pre-existing diabetes and renal impairment 
 
Table 44. Complications following combined AVR and CABG surgery, by pre-operative diabetes and 
renal function 

 
 

3.6.1.2 Age 
 
Table 45. Complications following combined AVR and CABG surgery, by age group 

 

  

No Yes ≤200 µmol/L >200 µmol/L
>60 mL/ 

min/1.73m²
≤60 mL/ 

min/1.73m²
2024 826 73 886 13 691 208

2020-2023 2,951 289 3,159 80 2,438 801
2024 1.7 2.8 1.8 0.0 1.4 2.9

2020-2023 1.7 1.7 1.7 2.5 1.4 2.5
2024 1.1 1.4 1.1 0.0 1.2 1.0

2020-2023 0.8 4.2 1.0 3.8 1.0 1.5
2024 5.2 0.0 4.8 7.7 4.6 5.3

2020-2023 4.7 6.6 4.7 13.8 4.5 6.0
2024 41.2 45.8 41.5 46.2 42.0 40.3

2020-2023 40.4 36.7 40.0 42.5 38.9 43.4

Insulin dependent 
diabetes

Pre-operative creatinine Pre-operative eGFR

n

Permanent 
stroke (%)

DSWI (%)

RTT for bleeding 
(%)
New cardiac 
arrhythmia (%)

18 - <50y 50 - <60y 60 - <70y 70 - <80y ≥80y
2024 10 79 251 445 114

2020-2023 46 234 858 1,645 457
2024 0.0 0.0 0.8 2.3 3.5

2020-2023 0.0 0.9 1.5 1.6 3.1
2024 0.0 1.3 0.4 1.8 0.0

2020-2023 2.2 0.9 1.3 1.0 1.3
2024 0.0 2.5 5.2 4.5 7.0

2020-2023 6.5 4.7 5.4 4.3 5.9
2024 40.0 34.2 39.8 44.5 39.5

2020-2023 13.0 31.2 37.2 42.5 43.5
New cardiac 
arrhythmia (%)

Age

n

Permanent 
stroke (%)

DSWI (%)

RTT for bleeding 
(%)
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3.6.1.3 Surgical history 
 
Table 46. Complications following combined AVR and CABG surgery, by previous surgery 

 
 

3.6.1.4 Influence of comorbidities on derived new renal insufficiency 
 
Table 47. Incidence of dNRI following combined AVR and CABG surgery, by pre-operative 
demographics and risk factors 

 
 

  

Initial Redo
2024 874 25

2020-2023 3,121 119
2024 1.7 4.0

2020-2023 1.7 1.7
2024 1.1 0.0

2020-2023 1.2 0.0
2024 4.8 4.0

2020-2023 4.9 4.2
2024 41.4 48.0

2020-2023 40.3 33.1
New cardiac 
arrhythmia (%)

Previous surgery

n

Permanent 
stroke (%)

DSWI (%)

RTT for bleeding 
(%)

n dNRI (%) n dNRI (%)
Insulin dependent diabetes
No 817 5.8 2,912 4.4
Yes 70 17.1 276 5.4
Pre-operative creatinine
≤200 µmol/L 882 6.3 3,149 4.4
>200 µmol/L 5 60.0 39 15.4
Pre-operative eGFR
>60 mL/min/1.73m² 689 5.4 2,433 2.8
≤60 mL/min/1.73m² 198 11.1 755 9.9
Age
18 - <50y 10 0.0 43 2.3
50 - <60y 77 6.5 226 5.3
60 - <70y 249 7.2 840 3.9
70 - <80y 437 5.9 1,624 4.4
≥80y 114 8.8 455 5.9
Previous surgery
Initial 862 6.7 3,071 4.4
Redo 25 4.0 117 7.7

2024 2020-2023
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3.6.2 Unit outcomes – mortality, complications and resource 
utilisation  
 

3.6.2.1 Operative mortality 
 
To enhance the visibility of the individual unit outcomes on the funnel plots, one unit with a very low 
case number (<10 in the five-year pooled data) was excluded. A full summary of outcomes for all 
units is provided in Appendix F (pg. 93). 
 
Figure 55. OM following combined AVR and CABG surgery 2020-2024, by unit
a. OM 

 

b. RA-OM 

 

3.6.2.2 Complications 
 
Figure 56. dNRI following combined AVR and CABG surgery 2020-2024, by unit
a. dNRI 

 
 

b. RA-dNRI 
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Figure 57. Complications following combined AVR and CABG surgery 2020-2024, by unit
a. Permanent stroke 

 
c. RTT for bleeding  

 
e. All-cause readmission 

 

b. DSWI 

 
d. New cardiac arrhythmia 
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3.6.2.3 Resource utilisation 

Cases with a pre-operative LOS of more than 14 days were classified as clinical outliers and excluded 
from the analysis.  

Figure 58. Distribution of pre-operative LOS for combined AVR and CABG patients, 2024 

Table 48. Summary of pre-operative LOS for combined AVR and CABG patients at public and 
private hospitals, 2024 

Cases with a post-operative LOS of more than 90 days were classified as clinical outliers and 
excluded from the analysis.  

Figure 59. Distribution of post-operative LOS for combined AVR and CABG patients, 2024 
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Table 49. Summary of post-operative LOS for combined AVR and CABG at public and private 
hospitals, 2024 

 
 
Cases with a ventilation time of more than four weeks (672 hours) were classified as clinical outliers 
and excluded from the analysis.  
 
Figure 60. Distribution of initial post-operative ventilation time for combined AVR and CABG 
patients, 2024 

 
 
Table 50. Cumulative proportion of patients extubated over time for combined AVR and CABG 
surgery, 2024 

 
 
Table 51. Summary of initial post-operative ventilation time for combined AVR and CABG at public 
and private hospitals, 2024 

 
 
  

Mean (d) Median (d) IQR (d)
Public 10.6 8 6 - 11
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Total 10.6 8 7 - 11
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<6h <12h <24h <48h <96h <192h <384h ≤672h
Cumulative patients (n) 206 513 783 847 871 888 894 897
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Cases with an ICU LOS of more than six weeks (1,008 hours) were classified as clinical outliers and 
excluded from the analysis.  
 
Figure 61. Distribution of ICU LOS for combined AVR and CABG patients, 2024 

 
 
Table 52. Cumulative proportion of patients discharged from ICU over time for combined AVR and 
CABG surgery, 2024 

 
 
Table 53. Summary of ICU LOS for combined AVR and CABG patients at public and private 
hospitals, 2024 
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Figure 62. Blood product usage for combined AVR and CABG patients at public and private 
hospitals, 2024 

 
Note: non-RBC consists of platelets, NovoSeven, cryoprecipitate and FFP 
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4. Other Cardiac Surgery 
 
The following section describes the frequency of the other types of cardiac surgical procedures 
submitted to the ANZSCTS Database. Outcome data is not included due to the small sample sizes.  
 
Table 54. Case numbers for isolated and concomitant aortic surgery, combined, 2024 

 
 
Table 55. Case numbers for other isolated and concomitant uncommon cardiac surgery, combined, 
2024 

 
          LV indicates left ventricular  

Surgery type (not mutually exclusive) n
Aortic replacement 1,822
  Ascending only 1,298
  Ascending + arch 415
  Arch only 38
  Descending only 14
  Thoraco-abdominal only 5
  Arch + descending 9
  Descending + thoraco-abdominal 2
  Ascending + arch + descending 29
  Arch + descending + thoraco-abdominal 1
  Other 7
Aortic repair 317
  Endarterectomy 12
  Patch repair 173
  Endarterectomy + patch repair 1
Indication for aortic procedure
  Aneurysm 1,376
  Dissection 471
  Traumatic transection (<2 weeks) 3
  Calcification 70
  Other 265

Surgery type (not mutually exclusive) n
LV aneurysm 20
Acquired ventricular septal defect 38
Atrial septal defect 270
Other congenital 96
Cardiac trauma 11
LV outflow tract myectomy 111
LV rupture repair 8
Pericardiectomy 39
Pulmonary thrombo-endarterectomy 36
LV reconstruction 5
Pulmonary embolectomy 11
Cardiac tumour 113
Permanent LV epicardial lead 46
Left atrial appendage closure 1032
Atrial arrhythmia surgery 677
Carotid endarterectomy 9
Other 478
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Table 56. Case numbers and OM for isolated transplant surgery, 2024 

 
 
Table 57. Case numbers for other aortic valve surgery performed without and with CABG 

 

Surgery type (performed in isolation) n OM (%)
Cardiac transplant 83 6.02
Cardiopulmonary transplant 38 2.63

Valve surgery Without CABG With CABG
2024 435 81

2020-2023 1,248 246
2024 49 3

2020-2023 140 3
2024 98 12

2020-2023 229 25
2024 582 96

2020-2023 1,617 274

Aortic root replacement with valved 
conduit
Pulmonary autograft aortic root 
replacement (Ross)
Aortic root reconstruction with valve 
sparing (David)

Total other valve surgery 
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5. Assessing the Optimal Post-operative Renal 
Outcome KPI 
 
The ANZSCTS Database has been collecting data on new renal insufficiency (NRI) since its inception, 
and has reported on NRI as a primary key performance indicator since 2014. The definition was 
based on the work of the Society of Thoracic Surgeons Adult Cardiac Surgery Database (STS ACSD) 
and was designed to monitor the incidence of moderate to severe post-operative NRI.  
 
The ANZSCTS Database defines NRI as:  

 
 
Benchmarking NRI in the ANZSCTS Database's quarterly peer review process has driven important 
quality improvement activities at units with performance deviations; however, feedback from 
surgeons has highlighted some limitations of NRI as a KPI. The following summarises these 
limitations, the strategies employed by the Database to address them, and the most recent 
exploratory work.  
 

5.1 Exclusion of cases involving pre-operative renal 
insufficiency 
 
Challenge 

NRI is a variable reported by units. Notably, units often overreport NRI compared to when the 
outcome is automatically derived from the reported creatinine and haemofiltration data. As a result, 
the Database used the ‘derived’ variable (dNRI) for quality assurance from 2015 until 2021, when it 
was updated to include risk adjustment (RA-dNRI; described in further detail in Section 5.2). 
 
The derived variable uses pre-operative dialysis as a marker of pre-existing renal insufficiency and 
excludes these cases from the analysis; however, it cannot replicate the clinical judgment 
incorporated into the NRI definition. 
 
Database activities 

The Database trains the primary hospital staff responsible for data submission on the NRI definition 
and regularly submits data cleaning queries to units with inconsistent or unlikely data. Nevertheless, 
recent analyses show that dNRI remains a more accurate measure than NRI.  
 
The Steering Committee has considered using pre-operative creatinine and eGFR data to 
discriminate additional cases; however, the data do not support clear thresholds for exclusion either 
individually or combined. During the recent review of the Data Definitions, the surgeon working 
group elected not to add further pre-operative renal variables.  
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Recent exploratory work – selecting alternative KPIs 

The Steering Committee recommended examining the change in eGFR between the pre- and post-
operative periods. It was hypothesised that using the change in eGFR, rather than unadjusted 
absolute creatinine values, could mitigate the impact of differing pre-operative renal function among 
patients. 

The Database has comprehensive validation and logic rules embedded in the web system that 
minimise the likelihood of data entry errors; however, the data definitions allow a wide range of 
creatinine values (20 – 2000 µmol/L), and errors in dates, sex, and weight can affect the renal 
outcome analyses. The Database routinely queries inconsistent cases, such as when NRI and dNRI 
are incongruent or post-operative creatinine is more than 50 µmol/L lower than the pre-operative 
value.  

When analysing the raw data, a small number of very high creatinine values were identified. After a 
case-by-case review of the pre- and post-operative creatinine, haemofiltration, and NRI data, it was 
concluded that there were no specific cut-off values or rules that reliably excluded data entry errors 
without affecting unusual but potentially legitimate cases. 

Three different options for using the change in eGFR as a KPI were tested: the mean absolute 
change, the mean percentage decline, and a binary option where the 5% of cases with the greatest 
reduction in eGFR were classified as having ‘high eGFR decline (top 5%)’. The 5% threshold was 
chosen arbitrarily for the purpose of a representative analysis. 

Recent exploratory work – statistical considerations 

A limitation of using continuous KPIs is their susceptibility to rogue data, which can significantly 
influence a unit’s average result. Binary KPIs are less sensitive to such issues. Currently, all Database 
KPIs are based on binary outcomes; however, funnel plots can be adapted for continuous data, 
provided the data approximate a normal distribution.  

The mean absolute change and percentage decline in eGFR were slightly negatively skewed (Figure 
63). If there were interest in incorporating one or both of these KPIs into quality assurance reporting, 
a sensitivity analysis would be required to determine the most appropriate statistical methods for 
benchmarking.  

Figure 63. Distribution of unit-level data for the continuous eGFR KPIs, 2023-2024 data 

a. Mean change b. Mean percentage decline
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Recent exploratory work - results 

Figures 64 – 67 show simulations of the Q4 2024 peer review cycle for RA-dNRI and the three 
potential eGFR outcomes. The plots benchmark all units for isolated CABG cases over the most 
recent 6- and 24-month periods. The Database requires a minimum of 100 cases to identify under- 
or over-performance to ensure the reliable interpretation of outcomes. Units with outcomes above 
the upper 99.7% control limit (CL) are considered outliers, outcomes between the upper 95% and 
99.7% CL are marked as ‘trending’ towards outlier status, and outcomes below the lower 99.7% CL 
indicate excellent performance.  

Outlier detection varied across the KPIs and is summarised in Table 58. Among the four KPIs, RA-
dNRI identified the fewest outliers (n = 3), followed by high eGFR decline (n = 4), mean percentage 
decline (n = 5) and mean change in eGFR (n = 9). This reflects the greater variability observed in the 
continuous eGFR KPIs, especially in the 24-month data, with unit mean (SD) values of 2.7% [2.3] for 
RA-dNRI, 4.7% [2.9] for high eGFR decline, 10.2% [5.3] for mean percentage decline, and 8.3 [3.7] 
mL/min/1.73m2 for mean change in eGFR.  

Two of the three RA-dNRI outliers were also identified by the mean change in eGFR; one was 
detected by both the percentage decline and high eGFR decline outcomes, while one was not 
flagged by any of the eGFR KPIs. Overall, the three eGFR KPIs were largely concordant.  

One unit showed excellent performance according to RA-dNRI but was identified as an outlier across 
all three eGFR KPIs. Further analysis revealed that this unit had cases with significant creatinine 
changes; however, these cases seldom exceeded the 200 µmol/L threshold applied in the dNRI 
calculation.  

Simulations of eight quarterly cycles of quality assurance reporting for the preferred eGFR option, 
high eGFR decline (top 5%), are presented in Section 5.5, along with a summary of the patient 
outcomes associated with each KPI. 

Figure 64. Benchmarking for RA-dNRI in isolated CABG cases, Q4 2024
a. 6 months b. 24 months
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Figure 65. Benchmarking for the mean change in eGFR in isolated CABG cases, Q4 2024
a. 6 months 

 

b. 24 months

 
 

Figure 66. Benchmarking for the mean percentage decline in eGFR in isolated CABG cases, Q4 2024
a. 6 months 

 

b. 24 months 

 
 

Figure 67. Benchmarking for high eGFR decline (top 5%) in isolated CABG cases, Q4 2024
a. 6 months 

 

b. 24 months 
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Table 58. Frequency of unit outlier patterns for the key renal outcome KPIs 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5.2 Unit case mix 
 
Challenge 

A common response from units identified as underperforming for dNRI is that the unit treats a 
higher-risk cohort than other units.  
 
Database activities 

In 2021, the Database introduced the ANZSCORE risk-adjustment model for dNRI, which statistically 
controls for patient-level risk factors and enables fairer comparisons between healthcare providers.  
 
The model was developed using data from a large number of procedures collected between 2001 
and 2019, inclusive, from the Australian and New Zealand cardiac surgery patient population. The 
final RA-dNRI model for isolated CABG contains 21 individual variables. Model validation indicated it 
is a good fit for Australian and New Zealand data, accurately classifying risk across a large number of 
cases. 
 
Although risk adjustment is useful for benchmarking, it cannot account for patient, procedural, 
surgeon, and hospital factors not captured by the Database. Most of the variables collected by the 
Database are objective; however, coding for variables such as clinical status can differ between 
surgeons and units. Unit data coding may be examined as a possible source of variation in risk-
adjusted KPIs.  
 
The Database also sends Data Quality and Case Mix Reports to units identified as ‘potential’ outliers 
(units that are above the upper 99.7% CL for the first time in a quarterly peer review), which outline 
the unit’s case mix for key risk factors in patients both with and without dNRI, and in their unit 
compared to all others. This information enables units to readily compare their patient cohort and 
identify or exclude case-mix as a contributing factor.  
 

Symbol Definition

▶ outlier (>100 cases only)
● trending (>100 cases only)
◆ excellence (>100 cases only)
- within limits

Frequency (units) RA-dNRI Mean absolute 
change in eGFR

Mean percentage 
decline in eGFR

High eGFR decline 
(top 5%)

1 ▶ ▶ ▶ ▶

1 ▶ ▶ ● -

1 ▶ ● ● ●

1  ▶ ▶ ▶

1 - ▶ ▶ ▶

1 ● ▶ ▶ ●

1 - ▶ ▶ ●

1 - ▶ ● ▶

1 ● ▶ ● ●

1 - ▶ ● -

2 - ● ● -

1 - ● ● 

2 - ● - -

1 ● - - -

1 ● ● ● -

1 ● ● - -

4 -   -

1 -  - 

7 -  - -

Outliers units (n): 3 9 5 4
Trending units (n): 5 7 8 4

Excellence units (n): 1 12 4 1
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5.3 Clinical significance 
 
Challenge 

Not all patients with post-operative dNRI experience increased morbidity or longer ICU or hospital 
stays, prompting debate about the usefulness of the dNRI KPI and whether it effectively identifies 
patients with the most serious renal complications. Patients with normal pre-operative function who 
develop post-operative dNRI have been recognised as a particularly important group to monitor.   
 
Database activities 

Previous work by the Database, presented in the 2018 Annual Report, demonstrated that dNRI is 
equivalent to the failure, loss, and end-stage kidney disease categories of the RIFLE (risk, injury, 
failure, loss of kidney function, and end-stage kidney disease) classification system and stage 3 of the 
AKIN (Acute Kidney Injury Network) and KDIGO (Kidney Disease: Improving Global Outcomes) 
systems (5). Furthermore, this analysis showed that, on average, patients with dNRI experience a 
higher incidence of post-operative complications, longer ventilation and ICU stays, and reduced 
long-term survival. The Database will update the Data Quality and Case Mix Report for potential 
outliers to better highlight the importance of this KPI in cardiac surgery. 

 
The RIFLE, AKIN, and KDIGO classifications for ANZSCTS Database patients were approximated using 
the available creatinine data, which was the peak level in the post-operative period. In 2025, the 
Database introduced a 48-hour creatinine data point, enabling these established renal injury 
classification systems to be applied with greater precision.  
 
Pre-operative eGFR is an important variable in the ANZSCORE risk-adjustment models. In 2025, the 
Database switched from calculating eGFR with the Cockroft-Gault formula to using the CKD-EPI 2021 
equation. The original CKD-EPI from 2010 more frequently provides accurate estimates of eGFR 
compared to measured values, and the updated CKD-EPI 2021 equation has been recommended as 
the preferred method for eGFR estimation in adults due to its improved performance across a range 
of populations (as summarised by the National Kidney Foundation – American Society of Nephrology 
Task Force; 6, 7). The ANZSCORE models were revalidated using this updated method, showing a 
negligible decrease in the area under the receiver operating characteristic curve (0.7273 vs. 0.7229), 
and the model maintains good predictive ability. Using more accurate eGFR data could improve the 
discrimination of RA-dNRI.  
 
Recent exploratory work – international comparisons and new dialysis 

The Database reviewed how renal outcomes are reported in international cardiac surgical registries 
(summarised in Table 59). Publicly available information on the specific KPIs used for quality 
assurance is limited; however, the variables collected across other cardiac registries are broadly 
aligned with those in the ANZSCTS Database. Reporting formats vary and may include aggregate data 
without benchmarking, as well as formal benchmarked quality indicators. Among international 
public reports, the most commonly reported renal outcome is the incidence of the new requirement 
for dialysis post-operatively.  
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Table 59. Reporting of renal outcomes by international clinical registries 

 
The Database compared RA-dNRI with ‘new dialysis’. The Database's KPIs typically have low 
incidence but high impact. KPIs with a high prevalence are preferred for greater accuracy in 
benchmarking. Accordingly, a recent study using ANZSCTS Database data found that dNRI had the 
highest accuracy among the evaluated KPIs (8). The incidence of RA-dNRI in 2023-2024 was 2.5%, 
compared to 1.0% for new dialysis cases.  
 
For analysis, the dNRI cases were categorised according to the specific definition criteria met. All 
cases involving the use of post-operative dialysis comprised the ‘dNRI_D’ cohort, and cases only 
meeting the criteria of doubling the pre-operative creatinine with a post-operative creatinine > 200 
µmol/L were designated ‘dNRI_C’. Figure 68 illustrates substantial variability in the unit-level ratios 
of dNRI_D to dNRI_C, with no apparent correlation to dNRI incidence. Units with fewer than 10 dNRI 
cases over the 10-year period were excluded from this figure. Restricting benchmarking to ‘new 
dialysis’ cases (dNRI_D cases) would differentially impact units.  
 
 

Registry Renal KPI Reporting of renal outcomes 

Society of 
Thoracic 
Surgeons Adult 
Cardiac Surgery 
Database (STS 
ACSD, USA) 

● Risk-adjusted renal 
failure 

● Composite quality 
metric ‘absence of 
major morbidity’  

Renal failure is defined as: The patient had acute renal failure 
or worsening renal function resulting in ONE OR BOTH of the 
following: 

● Increase in serum creatinine level 3.0 x greater than 
baseline, or serum creatinine level ≥4 mg/dL, Acute 
rise must be at least 0.5 mg/dl 

● A new requirement for dialysis postoperatively. 
 
The STS publishes renal failure in its annual quality report in 
The Annals of Thoracic Surgery (1).  
 
The STS public reporting webpage displays ‘absence of major 
morbidity’ (that includes renal failure) as a score relative to 
the STS average and also includes a star rating system. 
 
The STS ACSD has a longitudinal outcomes dashboard that 
reports renal failure; however, access is restricted to 
participants.   

National Adult 
Cardiac Surgery 
Audit (NACSA, 
UK) 

● Post-operative 
requirement for 
renal support 
therapy 

A public interactive annual report displays the rate of serious 
kidney failure requiring renal dialysis or support therapy 
following CABG by hospital in an identifiable format. 

SWEDEHEART 
(Sweden) 

● Post-operative 
peak creatinine  

● Post-operative 
dialysis 

Publicly available annual reports present peak creatinine and 
dialysis (as separate outcomes) as the national average and by 
cities (3). 

Scottish Cardiac 
Audit 
Programme 

● Dialysis required 
following first time 
isolated CABG 

Publicly available dashboard that compares Scotland’s average 
rate per year to England, Northern Ireland and Wales, and the 
United Kingdom overall. It also reports hospital-level 
performance using funnel plots.  

Other Cardiac 
Surgery 
Registries 

The following cardiac registries may collect and report renal outcome data but reports 
are not readily available to the public: Chinese Cardiac Surgery Registry, Brazilian registry 
of adult patients undergoing cardiovascular surgery (BYPASS project), German Society for 
Thoracic and Cardiovascular Surgery Registry, Canadian Cardiac Surgery Registry, 
Malaysian National Cardiovascular and Thoracic Surgical Database, The European 
Association for Cardio-Thoracic Surgery Adult Cardiac Database.  
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Figure 68. Ratio of dNRI_D and dNRI_C by unit in dNRI cases, with dNRI incidence 

  
 
New dialysis funnel plots were produced to simulate eight cycles of quarterly quality assurance 
benchmarking for Q1 2023 to Q4 2024. Representative plots from Q4 2024 are shown in  
Figure 70, compared to RA-dNRI. Overall, across the eight cycles and two KPIs, six units were 
identified as outliers. Fewer outliers were detected using new dialysis (n = 2) than with RA-dNRI (n = 
5), and only one unit was identified as an outlier by both KPIs. Three units were outliers for one KPI 
and trending (between the 95% and 99.7% CL) for the other, and the remaining two units were 
identified as outliers using RA-dNRI but did not appear above the 95% CL at any time for new 
dialysis. A summary of these results is presented in Table 60 in Section 5.5. 
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Units identified as outliers for new dialysis appeared to fluctuate within and outside the 99.7% CL 
more frequently than for RA-dNRI; however, simulating additional cycles would be required to 
confirm this. The lower incidence and variance of the new dialysis variable (unit mean [SD] of 0.8% 
[0.7] vs. 2.7% [2.3] for RA-dNRI in the 24-month period) may have led to lower discriminatory 
sensitivity.  

Patient outcome data for each renal KPI is presented in Figures 73 – 75 in Section 5.5. 

Figure 69. Benchmarking for RA-dNRI in isolated CABG cases, Q4 2024

a. 6 months b. 24 months

Figure 70. Benchmarking for new dialysis in isolated CABG cases, Q4 2024

a. 6 months b. 24 months

Recent exploratory work – isolating patients with normal pre-operative renal function 

To assess RA-dNRI in patients with normal pre-operative renal function, RA-dNRI funnel plots were 
generated for patients with an eGFR >75 or >60 mL/min/1.73m2. Excluding patients with lower pre-
operative eGFR removed approximately 35% and 16% of cases for the >75 or >60 mL/min/1.73m2 
cohorts, respectively, which can create additional instability in the unit results. This can be offset by 
increasing the time period included in the analysis, but contemporaneous data is preferred for 
quality assurance activities.  

In funnel plots generated to simulate the Q4 2024 reporting cycle, both options using eGFR inclusion 
criteria detected one unit as an outlier. The same outlier was identified in the standard RA-dNRI 
benchmarking with all patients, along with two additional outliers.  
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Figure 71. Benchmarking for RA-dNRI in isolated CABG patients with a pre-operative eGFR >75 
mL/min/1.73m2, Q4 2024

a. 6 months 

 

b. 24 months 

 

Figure 72. Benchmarking for RA-dNRI in isolated CABG patients with a pre-operative eGFR >60 
mL/min/1.73m2, Q4 2024
a. 6 months 

 

b. 24 months 

 
 

5.4 Ability to effect quality improvement 
 
Challenge 

Most KPIs used by the Database measure outcomes primarily related to surgical practice. In 
comparison, renal outcome measures are more heavily influenced by multidisciplinary care involving 
anaesthesia, perfusion, surgery, and intensive care. RA-dNRI is a more complex KPI for units to 
review, and may pose additional challenges for driving improvement initiatives. Regardless of the 
root cause, identifying underperforming units and conducting performance reviews remain essential 
steps toward reducing unwarranted variations in care.  
 
Database activities 

The Database's peer review process and Special Cause Variation Management Policy aim to uphold 
high standards of cardiac surgical care in Australia and New Zealand by detecting early signs of 
underperformance and supporting the implementation of corrective measures. Recognising the 
complexity of RA-dNRI, the Steering Committee considers supplementary data, unit-specific reviews, 
and unit feedback on a case-by-case basis during the peer review process.  
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5.5 Summary 
 
Table 60 summarises outlier detection for the three renal outcome KPIs that were compared over 
eight quarterly reporting cycles. Broadly, there is some overlap between all three KPIs; however, the 
high eGFR decline variable additionally isolates a distinct set of units for both under- and over-
performance.  
 
Table 60. Frequency of unit outlier patterns for RA-dNRI, new dialysis and high eGFR decline across 
eight performance reporting cycles 

 
 
Figures 73 – 75 present patient outcomes and resource utilisation data based on the renal outcome 
KPIs. Note that the categories in Figure 73 are not mutually exclusive, as patients may feature in 
multiple renal outcome KPIs. 
 
As expected, patients who required new dialysis experienced the poorest outcomes across other 
complications, along with notably increased ICU and post-operative stays, and durations of 
ventilation. In contrast, patients with high eGFR decline had outcomes that were generally better or 
comparable to those with dNRI.  
 
Patients grouped by similar levels of absolute change in eGFR and percentage decline in eGFR 
showed nearly identical complication rates. The categories representing the greatest reductions in 
eGFR (≥30% or ≥30 mL/min/1.732) accounted for 16.7% and 9.8% of patients, respectively, capturing 
a broader patient population than the binary KPIs of new dialysis (1.0%) and RA-dNRI (2.5%).  
 
Despite the extent of eGFR reduction, but consistent with the larger cohort sizes, these patients 
experienced markedly fewer complications than those with new dialysis, dNRI and, to a lesser 
extent, high eGFR decline. Notably, dNRI cases meeting only the creatinine criteria (i.e., without 
post-operative dialysis) had worse outcomes than patients in any eGFR-defined group. This suggests 
that both components of the dNRI definition (dialysis use and the creatinine change) are clinically 
meaningful and help identify patients at higher risk of poor outcomes.  
  

Symbol Definition

▶ outlier (>100 cases only)
● trending (>100 cases only)
◆ excellence (>100 cases only)
- within limits

Frequency (units) RA-dNRI New dialysis High eGFR decline

1 ▶ ▶ ▶

2 ▶ ● ●

1 ▶ - ●

1 ▶ - -

1 ● ▶ ●

2 - - ▶

1  - ▶

2 ● ● ●

2 ● ● -

1 ● - ●

3 ● - -

3 - ● -

1 - ● 
5 - - ●

7 - - 

Outliers units (n): 5 2 4

Trending units (n): 9 10 12

Excellence units (n): 1 0 8
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Figure 73. Incidence of outcomes by binary renal KPIs 
a. Key performance indicators 

 
 
b. Resource utilisation 

 
 
Figure 74. Incidence of outcomes by percentage decline in eGFR 
a. Key performance indicators 
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b. Resource utilisation 

 
 
Figure 75. Incidence of outcomes by absolute decline in eGFR 

a. Key performance indicators 

 
 
b. Resource utilisation 
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5.6 Conclusion 
 
The exploratory work was reviewed by the Steering Committee at the August 2025 Strategy and 
Planning meeting, and it was concluded that RA-dNRI remains the most useful and appropriate KPI 
for evaluating renal outcomes after cardiac surgery. The Committee recognised that post-operative 
dialysis alone may not accurately reflect a renal issue or provide the necessary sensitivity for quality 
improvement, whereas the creatinine criteria are a powerful discriminator for patients with higher 
post-operative morbidity and mortality. Comparing unit results between eGFR and RA-dNRI 
benchmarking demonstrated that the post-operative creatinine threshold of ≥ 200 µmol/L in the 
dNRI definition was appropriate. Overall, the analysis was seen to validate current practices, and the 
Database will use the results to communicate the utility of RA-dNRI to the surgical community.  
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6. Concluding Remarks 
 
The ANZSCTS Database is expected to reach its 250,000th recorded case before the end of 2025, 
reflecting the sustained commitment of cardiothoracic surgeons and participating hospitals to 
improving the quality and safety of patient care. 
 
In January 2025, the fifth edition of the Data Definitions Manual was launched, incorporating 
updates across several data modules. These revisions, developed by a dedicated team of surgeons 
and data centre staff and informed by contributor feedback, reflect current clinical practices and 
priorities. Notable changes include new variables to track additional congenital procedures and an 
extra post-operative creatinine time point, allowing the classification of renal injury using 
international systems such as RIFLE, KDIGO and AKIN. 
 
To support these changes, a new version of the web system was launched in January 2025, and 
historical data was migrated following the completion of the 2024 quality assurance reporting in 
May. Security and privacy remain central to operations, and multi-factor authentication via Okta has 
been implemented to further strengthen web system access controls. 
 
The Database’s peer review quality assurance program remains active in detecting units showing 
special cause variation for any of the five KPIs and assisting with data review and analysis of 
potential contributing factors. It is therefore not surprising that the mortality and morbidity 
incidences for the major procedure groups presented in this report are low and comparable to those 
in cardiac registries worldwide. 
 
Beyond routine reporting, the Database continues to support a range of clinical and research 
activities, including analyses for internal audit activities, external unit reviews and inquests, as well 
as secure access to data for research projects, including data linkage studies.  
 
This year’s report also outlines exploratory work overseen by the Database Steering Committee to 
refine the renal outcome KPI, based on feedback from surgeons. Ongoing collaboration between 
clinicians and the Database ensures that outputs remain clinically relevant and aligned with the 
Program’s objectives. The Program acknowledges and appreciates the continued engagement of its 
contributors. 
 
The ANZSCTS Database is a clinical quality registry that continues to be a benchmark in the registry 
sector, providing clinicians, surgeons and the public with high-quality reporting and governance over 
cardiac surgery activity in Australia and New Zealand. Registry data has been utilised by clinical 
academic researchers across the country to inform best practice and outcomes in the provision of 
cardiac surgery.   
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Appendix A 
Key performance indicator definitions 
 
The KPIs presented in this report are based on the ANZSCTS Cardiac Surgery Database Data 
Definitions Manual, as follows: 
 
In-hospital and 30-day mortality or operative mortality (OM) 
• Operative mortality 

Includes all in-hospital mortality and any post discharge mortalities that occurred within 30 days 
of the surgery.  

• Risk-adjusted operative mortality (RA-OM) 
Derived based on the ANZSCTS Database Program’s risk model (Appendix B, pg. 87), and used to 
account for the degree of risk associated with the surgery and patient profile.  

 
Return to Theatre (RTT) for bleeding 
Did the patient return to theatre for bleeding/tamponade? 
 
Derived new renal insufficiency (dNRI)^ 
• This indicator is derived from reported renal data 

a. Acute post-operative renal insufficiency is characterised by one of the following: 
Increased serum creatinine to >0.2mmol/L (>200μmol/L) AND a doubling or greater 
increase in creatinine over the baseline pre-operative value AND the patient did not 
require pre-operative dialysis/haemofiltration, or 

b. A new post-operative requirement for dialysis/haemofiltration (when the patient did not 
require this pre-operatively). 

• Risk-adjusted derived new renal insufficiency (RA-dNRI) 
The observed outcome is adjusted based on the ANZSCTS Database Program’s risk model 
(Appendix B, pg. 87), and used to account for the degree of risk associated with the surgery and 
patient profile.  

 
^Where this measure is reported patients on dialysis pre-operatively are excluded from analysis. 

 
Deep sternal wound infection (DSWI) 
Did the patient develop infection of sternal bone, muscle and/or mediastinum? The patient must 
have wound debridement and one of the following:  

a.  Positive cultures  
b.  Treatment with antibiotics  

 
Includes all in-hospital DSWI events and any readmissions due to DSWI within 30 days of surgery. 
 
Permanent stroke 
Did the patient experience a stroke or new central neurologic deficit (persisting for >72 hours) peri- 
or post-operatively?  
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New cardiac arrhythmia 
Any new form of cardiac arrhythmia that occurred post-surgery that required treatment. This 
includes: 

a. Heart block requiring permanent pacemaker 
b. New other bradyarrhythmia requiring permanent pacemaker 
c. Cardiac arrest documented by one of the following: 

• Ventricular fibrillation OR 
• Rapid ventricular tachycardia with haemodynamic instability OR 
• Asystole OR 
• Pulseless electrical activity (PEA)  

d. New atrial arrhythmia (requiring treatment) - atrial fibrillation or flutter 
e. New ventricular tachycardia 

 
Duration of ICU stay (initial stay only) 
Number of hours spent by the patient in the ICU prior to transfer to the high dependency unit or 
general ward (does not include readmission to ICU). Calculated by subtracting the ICU admission 
date and time from ICU discharge date and time, where both values are available. 
 
Duration of ventilation (initial post-operative ventilation only) 
Number of hours post-operation for which the patient was ventilated. Calculated by subtracting ICU 
admission time from the ICU extubation time, where both values are available. If the patient was 
extubated on the operating table, duration of ventilation is zero. Delayed re-intubation time is not 
counted. 
 
Red blood cell (RBC) transfusions 
Were allogeneic red blood cells transfused during the intra-operative or post-operative period? 
Does not include: 

a) Pre-donated blood 
b) Cell saver blood 
c) Pump residual blood 
d) Chest tube recirculated blood 

 
Non-red blood cell (NRBC) transfusions 
Were blood products other than RBC (e.g. FFP and Platelets) transfused during the intra-operative or 
post-operative period? Does not include albumin. 
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Appendix B 
ANZSCORE OM and dNRI models 
 
Table B1. Variables that define risk in the ANZSCORE isolated CABG models 

*New York Heart Association 
^data for continuous variables has an upper limit, any data that exceeds this upper limit for a case will not 
generate a risk score for that patient – the upper limits for age, eGFR and BMI are 130, 200mL/min/1.73m² and 
60kg/m², respectively 
  

ANZSCORE (RA-OM, isolated CABG) model 
variables 

ANZSCORE (RA-dNRI, isolated CABG) model  

variables 

Age^ Age^ 

Timing of previous myocardial infarction Previous myocardial infarction 

Clinical status Clinical status 

Estimated glomerular filtration rate^ Estimated glomerular filtration rate^ 

NYHA* class NYHA* class 

Medicare Medicare 

Cerebrovascular disease Cerebrovascular disease 

Previous surgery Previous surgery with cardiopulmonary bypass 

Ejection fraction grade Ejection fraction grade 

Direct transfer from catheter lab/ICU to theatre Direct transfer from catheter lab/ICU to theatre 

Cardiogenic shock at the time of surgery Cardiogenic shock at the time of surgery 

IV nitrates at time of surgery IV nitrates at time of surgery 

Peripheral vascular disease Peripheral vascular disease 

Race Number of diseased vessels 

Pre-operative dialysis Body mass index^ 

Resuscitation within one hour prior to operation Hypertension 

Lung disease Permanent pacemaker in situ 

Pre-operative arrhythmia History of diabetes 

Left main disease Congestive heart failure at the current admission 

Inotropes at time of surgery Sex 

 Previous catheterisation 
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Table B2. Variables that define risk in the ANZSCORE isolated AVR surgery models 

*New York Heart Association 
^data for continuous variables has an upper limit, any data that exceeds this upper limit for a case will not 
generate a risk score for that patient – the upper limits for age, eGFR and BMI are 130, 200mL/min/1.73m² and 
60kg/m² respectively 
 
 
Table B3. Variables that define risk in the ANZSCORE combined AVR and CABG models 

*New York Heart Association 
^data for continuous variables has an upper limit, any data that exceeds this upper limit for a case will not 
generate a risk score for that patient – the upper limits for age, eGFR and BMI are 130, 200mL/min/1.73m² and 
60kg/m² respectively  

ANZSCORE (RA-OM, isolated AVR surgery)  
model variables 

ANZSCORE (RA-dNRI, isolated AVR surgery) 
model variables 

Age^ Sex 

Estimated glomerular filtration rate^ Body mass index^ 

Arrhythmia NYHA* class 

Ejection fraction grade Estimated glomerular filtration rate^ 

Clinical status  Arrhythmia 

Previous surgery Previous CABG 

Diabetes IV nitrates at time of surgery 

Respiratory disease Medicare 

Active endocarditis Infective endocarditis 

Shock  

Sex  

Anticoagulants at time of surgery  

ANZSCORE (RA-OM, combined AVR and CABG 
surgery) model variables 

ANZSCORE (RA-dNRI, combined AVR and CABG 
surgery) model variables 

Age^ Sex 

Estimated glomerular filtration rate^ Body mass index^ 

Arrhythmia NYHA* class 

Ejection fraction grade Estimated glomerular filtration rate^ 

Clinical status  Arrhythmia 

Previous surgery Smoking 

Diabetes on med/Insulin  

Number of diseased vessels  

Active endocarditis  
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Appendix C 
Data preparation and key variable definitions 
 
Data preparation and presentation 

 
Data includes operative details and outcomes of cardiac surgery performed in 57 participating units 
in 2024, and from 2020-2023 (Section 1) or 2015-2024 (Sections 2 and 3) for pooled analyses. 

 
Final data related to this report was received by the ANZSCTS Database Program Data Management 
and Analysis Centre in the Centre of Cardiovascular Research and Education in Therapeutics of the 
School of Public Health and Preventive Medicine, Monash University, on May 21st, 2025. Submitted 
data was checked for completeness and Data Managers in each unit were given opportunities to 
amend any errors. Any changes to the data after May 21st, 2025 are not reflected in this report. 

 
Variable definitions  

 
All definitions are based on the ANZSCTS Database Data Definitions Manual. Version 3.0 applies to 
all patients with admission dates prior to September 1st, 2016 and version 4.0 applies to patients 
with admission dates on and after September 1st, 2016. 

 
Key variables presented in this report are defined below. 

 
• Clinical status  

 
Elective 

The surgery could be deferred without risk of compromised cardiac outcome. 

 
Urgent 

a. Within 72 hours of angiography if initial operation was performed in the same admission 
as angiography (‘same admission’ includes where angiography was performed in 
another unit prior to direct transfer to unit where initial operation is performed); or 

b. Within 72 hours of an unplanned admission (patient who had a previous angiogram and 
was scheduled for surgery but was admitted acutely); or 

c. Surgery required during same hospitalisation in a clinically compromised patient in order 
to minimise chance of further clinical deterioration^. 

^Additional criteria in Data Definitions Manual version 4.0 

 
Emergency* 

Unscheduled surgery required in the next available theatre on the same day (as admission) due 
to refractory angina or haemodynamic compromise. 

 
Salvage* 

The patient underwent cardiopulmonary resuscitation en route to, or in the operating room, 
prior to surgical incision. 

 
* Due to low number of cases, emergency and salvage patients are combined within the report, 
and labelled as emergency/salvage. 
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• Ejection fraction (EF) 

 

Record the percentage of blood emptied from the left ventricle at the end of the contraction. 
Use the most recent determination prior to intervention. If unknown enter EF estimate.  

 
This data is converted to a measure of left ventricular function (LVF) as follows: 

EF (%) Measure of function 

EF > 60% Normal LVF 

EF 46-60% Mild LV dysfunction 

EF 30-45% Moderate LV dysfunction 

EF <30% Severe LV dysfunction 

 
• All-cause readmission ≤ 30 days from surgery 

 
Patient readmitted as an in-patient within 30 days from the date of surgery for ANY reason to 
general hospital; not emergency, short-stay wards or planned transfer to rehabilitation facility. 
Date of surgery counts as day zero. 

 
• Redo operation 

 
Operation performed on a patient who has undergone any prior cardiac surgery. 
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Appendix D 
Unit contribution in the 2024 Annual Report 
 

Figure D. Percentage of cases each hospital contributed to the 2024 Annual Report 
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Appendix E 
Interpretation of funnel plots 
 
Funnel plots are an established benchmarking tool used to compare performance between 
healthcare providers. The plots include a single datapoint for each unit with the coordinates based 
on unit case number (x-axis) and aggregate outcome data (y-axis) for the specified time period.  
 
The mean and standard deviation for all units, combined, are used to plot two sets of control limits 
(the ‘funnels’) which correspond to 95% (approximately two standard deviations) and 99.7% 
(approximately three standard deviations) from the mean. These cut-offs equate to the probability 
with which a unit performing at the expected level would be expected to fall within the control 
limits. Statistically, the selected limits impose a probability of false positive identification of an 
outlier of five or 0.3% for units outside the 95 or 99.7% control limits, respectively. 
 
An advantage of funnel plots is that case number is factored into the control limits due to the 
reduced standard deviation for units with higher case volumes. This ensures that smaller volume 
units that are more susceptible to higher variation in outcomes are not evaluated using the lower 
thresholds associated with the larger volume units.  
 
Figure E below illustrates operative mortality (OM) after isolated CABG in Australia in 2018. The solid 
red line represents the OM for all units, the two-dashed lines are the 95% control limits and the solid 
black lines are the 99.7% control limits. The funnel plot demonstrates how the control limits narrow 
as the number of cases increases. This representation illustrates the invalidity of ranking all of those 
units from “best” to “worst” as only three were worse than the majority, all of which had statistically 
similar outcomes. 
 
Figure E. OM following isolated CABG by unit 
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Appendix F 
Supplementary data - outcomes by unit 
 
Table F1. Outcomes for isolated CABG surgery by unit, 2024 

 
^ unit is above the upper 99.7% control limit on the corresponding funnel plot 
˅ unit is below the lower 99.7% control limit on the corresponding funnel plot  

n OM (%) RA-OM (%) dNRI (%) RA-dNRI (%)
Permanent 
Stroke (%)

DSWI (%)
RTT for 

bleeding (%)
Unit 1 128 0.8 0.9 0.8 1.0 0.0 0.0 1.6
Unit 2 148 2.0 1.6 2.7 3.2 0.0 0.0 4.1
Unit 3 218 0.9 0.9 1.4 1.7 0.5 1.8 1.4
Unit 4 87 0.0 0.0 4.6 5.6 1.1 0.0 4.6
Unit 5 55 0.0 0.0 5.5 5.7 0.0 0.0 3.6
Unit 6 106 0.9 1.6 4.7 6.8 1.9 0.9 1.9
Unit 7 130 0.8 1.4 0.8 1.3 0.0 1.5 3.1
Unit 8 215 0.9 0.8 2.3 1.9 1.4 1.4 5.6
Unit 9 99 0.0 0.0 6.1 8.4 1.0 2.0 2.0
Unit 10 84 0.0 0.0 0.0 0.0 0.0 2.1 1.2
Unit 11 94 0.0 0.0 1.1 1.7 0.0 0.0 1.1
Unit 12 275 1.8 1.4 3.3 3.4 1.8 0.0 1.1
Unit 13 191 0.5 0.4 5.8 8.0˄ 0.0 0.5 1.6
Unit 14 410 0.8 0.6 1.0 1.1 1.0 0.5 2.0
Unit 15 93 0.0 0.0 2.5 3.8 1.2 0.0 3.6
Unit 16 159 2.5 2.0 6.4 7.2 2.5 1.3 5.0
Unit 17 70 0.0 0.0 4.3 5.2 0.0 1.4 4.3
Unit 18 33 0.0 0.0 0.0 0.0 0.0 0.0 6.1
Unit 19 80 0.0 0.0 0.0 0.0 0.0 0.0 1.3
Unit 20 162 1.3 1.1 1.9 1.9 0.6 1.2 4.3
Unit 21 75 0.0 0.0 1.4 2.1 1.3 1.3 1.3
Unit 22 92 0.0 0.0 3.3 4.9 0.0 0.0 3.3
Unit 23 101 0.0 0.0 2.0 2.7 1.0 0.0 3.0
Unit 24 155 0.6 0.5 2.0 2.4 2.6 0.0 3.9
Unit 25 129 0.0 0.0 1.6 3.3 0.8 0.0 0.0
Unit 26 184 2.2 1.7 5.5 6.2 0.5 0.5 2.7
Unit 27 68 1.5 1.6 2.9 3.5 0.0 0.0 4.4
Unit 28 45 0.0 0.0 2.3 2.4 0.0 0.0 4.4
Unit 29 202 0.5 0.3 1.5 2.0 1.0 0.0 3.5
Unit 30 123 0.0 0.0 6.8 6.5 1.6 0.8 4.1
Unit 31 63 3.2 3.9 3.2 4.5 1.6 1.6 3.2
Unit 32 181 0.6 0.3 1.2 1.3 1.1 0.6 2.8
Unit 33 116 0.0 0.0 0.9 1.6 0.0 0.0 0.9
Unit 34 43 0.0 0.0 2.3 3.4 0.0 0.0 2.3
Unit 35 230 1.3 0.6 5.4 4.5 1.7 0.4 0.9
Unit 36 66 0.0 0.0 1.5 1.8 0.0 0.0 1.5
Unit 37 246 0.4 0.4 1.6 1.9 0.8 1.2 2.0
Unit 38 296 1.7 0.8 4.5 4.2 1.0 0.4 2.7
Unit 39 357 1.4 1.3 6.9˄ 9.3˄ 1.1 1.1 2.5
Unit 40 339 0.6 0.5 2.4 2.6 1.5 0.9 3.5
Unit 41 379 1.8 1.1 4.3 4.5 1.1 1.1 2.1
Unit 42 251 1.2 1.3 1.2 1.5 0.8 1.2 1.6
Unit 43 50 0.0 0.0 2.1 2.4 0.0 0.0 0.0
Unit 44 187 2.7 2.1 4.9 5.3 2.1 2.1 1.1
Unit 45 456 2.0 1.7 2.1 2.1 0.7 0.7 5.1
Unit 46 168 0.6 0.4 1.2 1.3 0.0 0.0 3.0
Unit 47 74 0.0 0.0 0.0 0.0 0.0 0.0 4.1
Unit 48 288 1.8 1.5 4.4 3.5 0.7 2.8˄ 3.1
Unit 49 58 0.0 0.0 3.4 4.1 0.0 1.7 3.4
Unit 50 103 1.9 2.2 3.9 5.1 1.0 3.9 2.9
Unit 51 96 2.1 2.0 3.2 4.1 0.0 1.0 3.1
Unit 52 263 0.4 0.4 1.1 1.1 0.8 0.0 3.0
Unit 53 40 2.5 4.2 0.0 0.0 5.0 2.5 0.0
Unit 54 89 0.0 0.0 3.4 5.5 0.0 0.0 3.4
Unit 55 267 0.4 0.4 2.6 2.8 0.0 0.0 1.9
Unit 56 81 3.7 2.8 3.7 4.3 1.2 2.5 3.7
Unit 57 294 0.3 0.3 2.4 2.3 0.7 0.7 2.0
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Table F2. Outcomes for isolated CABG surgery by unit, 2020-2023 

 
^ unit is above the upper 99.7% control limit on the corresponding funnel plot 
˅ unit is below the lower 99.7% control limit on the corresponding funnel plot 
  

n OM (%) RA-OM (%) dNRI (%) RA-dNRI (%)
Permanent 
Stroke (%)

DSWI (%)
RTT for 

bleeding (%)
Unit 1 641 1.4 1.3 5.2˄ 4.7˄ 1.4 1.2 4.4˄
Unit 3 939 0.2 0.2 0.4˅ 0.5˅ 0.3 0.6 1.8
Unit 4 398 1.8 1.4 2.0 1.7 0.8 0.5 1.5
Unit 5 214 1.4 1.3 5.1 4.7 0.9 0.9 0.5
Unit 6 468 0.6 0.9 2.4 2.9 0.4 0.6 0.2
Unit 7 348 0.9 1.5 0.9 1.1 0.9 0.6 1.7
Unit 9 252 0.0 0.0 2.8 3.1 0.4 0.0 2.0
Unit 10 488 0.0 0.0 0.8 0.8 0.6 0.5 2.9
Unit 11 268 0.4 0.6 1.5 2.0 0.4 0.4 1.1
Unit 12 1003 1.9 1.6 2.6 2.4 1.3 1.0 0.8
Unit 13 752 0.4 0.6 3.8 5.0˄ 0.5 0.4 1.7
Unit 14 1211 1.1 0.7 1.9 1.5 1.1 1.5 1.8
Unit 15 328 0.0 0.0 2.7 3.1 0.3 0.0 1.3
Unit 16 634 0.6 0.6 2.6 2.1 1.1 0.2 3.5
Unit 17 368 0.3 0.3 1.9 2.1 0.8 0.5 2.5
Unit 18 204 1.5 1.4 1.0 0.8 0.5 1.5 4.4
Unit 19 310 0.0 0.0 2.9 3.4 0.0 0.6 1.6
Unit 20 656 0.8 0.6 1.3 0.9 0.3 1.1 4.1
Unit 21 179 1.7 2.2 2.9 3.4 1.1 0.6 1.1
Unit 22 329 0.3 0.4 4.9 7.4˄ 1.2 0.6 3.3
Unit 23 407 1.2 1.4 3.2 3.3 1.2 0.5 3.4
Unit 24 555 0.7 0.7 3.1 2.9 1.3 0.9 2.3
Unit 25 619 0.3 0.5 1.6 2.3 0.6 0.5 1.8
Unit 26 907 1.3 1.0 3.3 2.8 1.0 0.1 2.1
Unit 27 228 0.5 0.4 0.5 0.5 0.4 0.0 0.4
Unit 28 31 0.0 0.0 3.2 2.8 0.0 0.0 6.5
Unit 29 713 1.3 1.1 2.3 2.2 1.7 1.5 2.2
Unit 30 343 1.5 1.4 2.1 2.0 2.0 1.7 1.7
Unit 31 297 0.3 0.5 1.7 2.4 0.3 0.7 1.0
Unit 32 774 1.7 1.2 1.2 1.0 0.6 1.6 2.5
Unit 33 192 0.0 0.0 0.0 0.0 0.5 0.0 2.6
Unit 34 240 1.3 1.4 1.7 1.9 0.4 2.5 4.6
Unit 35 923 1.6 0.9 3.4 2.4 0.8 2.0 2.4
Unit 36 322 0.9 0.7 2.8 2.5 0.0 1.6 1.9
Unit 37 1148 1.0 0.7 2.1 1.8 1.7 1.0 2.4
Unit 38 844 1.4 0.9 4.0 3.4 1.5 0.2 1.0
Unit 39 1218 1.2 1.0 4.0˄ 3.2 1.2 1.0 2.0
Unit 40 1222 1.6 1.3 3.5 3.4 0.9 2.5˄ 2.8
Unit 41 1816 0.8 0.6 2.1 1.8 0.5 0.8 2.1
Unit 43 433 1.2 0.9 2.4 1.9 1.2 1.6 0.7
Unit 44 742 1.4 1.3 4.9˄ 5.0˄ 0.8 1.1 2.2
Unit 45 1785 2.3˄ 2.2˄ 2.2 1.9 1.1 1.3 3.3
Unit 46 714 2.2 1.4 2.3 2.1 0.8 0.4 2.1
Unit 47 419 0.8 1.1 0.5 0.6 0.0 0.0 5.0˄
Unit 48 1180 2.1˄ 1.3 4.0˄ 2.7 1.4 1.7 3.3
Unit 49 239 0.9 0.7 3.4 3.1 0.8 0.9 3.0
Unit 50 481 0.4 0.5 1.5 1.7 0.4 2.1 1.2
Unit 51 416 0.0 0.0 3.4 4.2 0.7 0.0 1.4
Unit 52 1009 0.9 0.8 2.8 2.2 1.3 0.8 1.7
Unit 53 344 1.7 2.6 1.2 1.5 1.2 2.3 1.7
Unit 54 182 0.0 0.0 1.7 2.0 0.6 0.0 1.1
Unit 55 512 0.4 0.4 1.8 1.6 0.2 0.6 2.3
Unit 56 378 0.3 0.3 0.5 0.5 0.5 0.8 2.7
Unit 57 1277 1.0 0.9 1.7 1.3 0.9 1.1 3.1
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Table F3. Outcomes for isolated AVR surgery by unit, 2020-2024 

 
^ unit is above the upper 99.7% control limit on the corresponding funnel plot 
˅ unit is below the lower 99.7% control limit on the corresponding funnel plot 
  

n OM (%) RA-OM (%) dNRI (%) RA-dNRI (%)
Permanent 
Stroke (%)

DSWI (%)
RTT for 

bleeding (%)
Unit 1 115 3.5 2.3 5.3 2.8 2.6 0.9 2.6
Unit 2 21 0.0 0.0 4.8 2.2 0.0 4.8 0.0
Unit 3 248 1.2 1.1 1.2 1.0 0.4 0.8 0.4˅
Unit 4 51 3.9 2.8 3.9 3.1 0.0 0.0 2.0
Unit 5 18 0.0 0.0 5.9 5.1 0.0 0.0 5.6
Unit 6 73 1.4 1.0 1.4 1.1 0.0 0.0 2.7
Unit 7 51 0.0 0.0 4.0 2.6 2.0 4.0 3.9
Unit 8 34 0.0 0.0 3.1 1.3 8.8˄ 0.0 8.8
Unit 9 21 0.0 0.0 0.0 0.0 0.0 0.0 9.5
Unit 10 71 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Unit 11 82 1.2 1.1 1.2 1.1 1.2 0.0 4.9
Unit 12 123 0.0 0.0 1.6 0.9 0.0 0.0 4.9
Unit 13 160 0.6 0.7 3.1 2.9 0.6 0.0 3.1
Unit 14 168 2.5 1.0 1.9 1.0 3.6 1.2 6.5
Unit 15 53 2.2 1.0 2.0 1.8 0.0 0.0 1.9
Unit 16 96 0.0 0.0 2.1 1.3 1.0 0.0 0.0
Unit 17 90 0.0 0.0 1.1 0.9 1.1 1.1 3.3
Unit 18 65 3.1 1.6 3.1 2.0 0.0 0.0 6.2
Unit 19 63 0.0 0.0 1.6 1.5 0.0 0.0 6.3
Unit 20 174 1.2 0.7 2.3 1.2 1.1 0.6 4.6
Unit 21 80 0.0 0.0 2.5 2.1 1.3 0.0 1.3
Unit 22 63 0.0 0.0 7.9 5.8 1.6 0.0 4.8
Unit 23 127 1.6 1.2 2.4 1.8 0.8 0.8 1.6
Unit 24 160 1.9 1.8 3.8 2.5 0.0 0.6 5.0
Unit 25 122 2.5 1.8 3.3 2.5 0.8 0.0 2.5
Unit 26 125 0.0 0.0 4.1 2.3 2.4 0.0 0.8
Unit 27 75 0.0 0.0 0.0 0.0 0.0 0.0 2.7
Unit 28 18 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Unit 29 152 0.7 0.3 1.4 0.7 0.7 0.0 5.3
Unit 30 146 1.4 1.0 1.4 0.7 0.7 0.7 4.8
Unit 31 84 1.2 0.5 1.2 0.9 1.2 1.2 6.0
Unit 32 240 1.3 0.8 1.3 0.7 1.3 0.4 2.9
Unit 33 48 0.0 0.0 0.0 0.0 0.0 0.0 8.3
Unit 34 78 1.3 0.6 5.3 4.6 1.3 0.0 6.4
Unit 35 147 2.7 1.8 4.9 3.5 2.7 0.7 3.4
Unit 36 52 3.8 2.2 0.0 0.0 0.0 0.0 3.8
Unit 37 213 0.0 0.0 2.8 1.4 0.0 0.9 7.5
Unit 38 119 1.7 0.9 4.3 2.1 1.7 0.0 4.2
Unit 39 177 2.3 1.7 6.3 3.6 2.8 0.6 5.6
Unit 40 241 1.7 1.0 4.3 2.2 1.3 0.8 3.8
Unit 41 514 0.6 0.4 2.7 1.6 0.2 0.6 3.5
Unit 42 74 0.0 0.0 2.7 1.5 1.4 0.0 4.1
Unit 43 84 2.4 1.5 0.0 0.0 1.2 1.2 6.0
Unit 44 204 1.0 0.8 2.5 1.4 1.0 2.0 3.9
Unit 45 412 1.9 1.1 3.2 1.7 1.9 0.7 4.9
Unit 46 244 0.0 0.0 1.7 1.1 1.2 0.4 6.1
Unit 47 146 1.5 0.9 0.7 0.7 0.0 0.0 4.8
Unit 48 227 1.8 0.9 6.3 2.8 2.6 0.4 4.8
Unit 49 52 1.9 1.7 1.9 1.4 0.0 1.9 1.9
Unit 50 182 0.0 0.0 2.2 1.7 0.0 0.5 1.6
Unit 51 66 1.5 1.3 3.0 2.3 1.5 0.0 1.5
Unit 52 106 2.8 1.5 4.7 2.9 1.9 0.0 2.8
Unit 53 79 1.3 1.2 1.3 1.0 0.0 0.0 1.3
Unit 54 34 0.0 0.0 3.0 2.1 0.0 0.0 0.0
Unit 55 57 0.0 0.0 0.0 0.0 0.0 0.0 1.8
Unit 56 135 1.6 1.2 0.0 0.0 0.0 0.0 6.0
Unit 57 270 1.1 0.7 2.3 1.1 0.0 2.2 5.6
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Table F4. Outcomes for combined AVR and CABG surgery by unit, 2020-2024 

 
^ unit is above the upper 99.7% control limit on the corresponding funnel plot 
˅ unit is below the lower 99.7% control limit on the corresponding funnel plot 
  

n OM (%) RA-OM (%) dNRI (%) RA-dNRI (%)
Permanent 
Stroke (%)

DSWI (%)
RTT for 

bleeding (%)
Unit 1 79 0.0 0.0 5.1 5.0 0.0 0.0 5.1
Unit 2 20 5.0 1.8 0.0 0.0 15.0^ 0.0 5.0
Unit 3 157 1.9 1.4 1.3 1.2 0.6 0.0 2.5
Unit 4 52 1.9 1.1 5.9 5.1 5.8 0.0 1.9
Unit 5 21 0.0 0.0 9.5 9.5 4.8 0.0 0.0
Unit 6 58 0.0 0.0 3.4 4.4 0.0 1.7 3.4
Unit 7 34 0.0 0.0 2.9 3.0 0.0 0.0 0.0
Unit 8 25 0.0 0.0 8.0 8.1 0.0 4.0 8.0
Unit 9 11 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Unit 10 44 0.0 0.0 0.0 0.0 4.5 2.4 6.8
Unit 11 32 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Unit 12 78 6.5 4.8 13.0 11.7 2.6 0.0 2.6
Unit 13 101 1.0 1.1 2.0 2.5 0.0 0.0 0.0
Unit 14 121 3.4 2.1 2.5 2.5 2.5 0.8 8.3
Unit 15 32 0.0 0.0 9.4 10.6 0.0 3.1 0.0
Unit 16 74 1.4 0.8 4.1 4.2 1.4 1.4 5.4
Unit 17 57 0.0 0.0 3.6 3.3 0.0 0.0 1.8
Unit 18 30 6.7 5.8 3.6 3.2 0.0 0.0 10.3
Unit 19 27 0.0 0.0 0.0 0.0 3.7 0.0 3.7
Unit 20 88 2.3 2.0 3.4 3.4 1.1 0.0 4.5
Unit 21 37 2.7 2.6 5.4 5.3 0.0 0.0 0.0
Unit 22 38 0.0 0.0 10.5 11.4 2.6 0.0 5.3
Unit 23 86 0.0 0.0 4.7 3.5 2.3 2.3 4.7
Unit 24 61 0.0 0.0 7.0 6.8 1.6 1.6 9.8
Unit 25 95 2.1 2.2 3.2 3.1 2.1 0.0 3.2
Unit 26 108 5.6 4.3 7.5 6.6 3.7 0.9 4.6
Unit 27 42 2.6 2.5 0.0 0.0 2.4 0.0 7.1
Unit 28 6 0.0 - 33.3 - 0.0 0.0 0.0
Unit 29 81 1.3 0.9 1.2 1.3 0.0 0.0 6.2
Unit 30 59 0.0 0.0 3.4 3.0 0.0 1.7 1.7
Unit 31 51 2.0 2.1 0.0 0.0 0.0 0.0 2.0
Unit 32 115 0.0 0.0 2.6 2.7 0.9 1.7 7.0
Unit 33 30 0.0 0.0 0.0 0.0 0.0 3.3 16.7
Unit 34 30 0.0 0.0 3.3 4.0 3.3 0.0 0.0
Unit 35 117 0.9 0.7 6.9 7.2 1.7 2.6 2.6
Unit 36 37 0.0 0.0 2.7 2.2 0.0 0.0 5.4
Unit 37 108 3.7 2.3 4.9 5.1 2.8 2.8 10.2
Unit 38 79 6.4 3.7 7.7 7.0 0.0 0.0 0.0
Unit 39 154 3.9 3.0 9.2 8.9 3.2 1.9 1.9
Unit 40 144 3.5 2.5 3.6 3.8 0.7 0.0 6.9
Unit 41 257 2.3 1.8 5.1 5.1 1.2 1.9 3.5
Unit 42 35 8.6 5.7 5.9 6.1 2.9 5.9 5.9
Unit 43 29 3.4 2.5 3.6 4.0 0.0 0.0 3.4
Unit 44 86 1.2 1.1 10.7 9.1 2.3 0.0 9.3
Unit 45 254 4.7 3.7 4.8 5.3 3.1 3.1 8.3
Unit 46 97 3.1 2.7 4.1 4.1 3.1 1.0 4.1
Unit 47 80 3.9 4.8 1.3 1.6 0.0 0.0 6.3
Unit 48 155 3.9 2.3 7.4 6.6 2.0 1.3 7.2
Unit 49 28 0.0 0.0 10.7 11.1 10.7 0.0 7.1
Unit 50 91 1.1 1.1 2.2 2.4 0.0 0.0 2.2
Unit 51 59 1.7 1.2 1.7 1.8 1.7 0.0 3.4
Unit 52 69 4.3 2.8 13.4 14.0 2.9 0.0 7.2
Unit 53 45 4.4 5.6 4.4 3.7 0.0 0.0 0.0
Unit 54 19 10.5 9.7 5.6 6.2 5.3 0.0 10.5
Unit 55 33 0.0 0.0 6.1 5.7 0.0 0.0 3.0
Unit 56 65 0.0 0.0 3.1 2.8 0.0 0.0 4.6
Unit 57 118 0.9 0.7 10.3 8.6 1.7 4.2 7.6
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