
Appendix 1. Data dictionary and collection rules. 
This appendix was part of the submitted manuscript and has been peer reviewed. It is posted as supplied by the 
authors. 
 
There are three arms to this study. Each of them is entered into a separate database and the data 
fields collected are different for each arm. 

1. PULMONARY 
2. CARDIAC 
3. ECPR 

Source documents 

• MetaVision 
• ieMR 
• ICIP 
• Hard copy clinical notes 
• Auslab 
• PACS 
• HBSCIS 

Inclusion criteria 

1. All patients for whom ECMO flow was commenced. 

Only patients aged 18 years or more on the date and time at which ECMO was commenced 
will be used for benchmarking comparisons.  

2. The ECMO hospital primarily responsible for the commencement of ECMO was PAH or 
GCUH. 

3. For each arm of the study 
• Pulmonary 

The use of ECMO with a primary indication for support of respiratory failure by 
providing gas exchange support. Does not imply any specific ECLS mode or 
cannulation configuration. 

• Cardiac 

The use of ECMO with a primary indication for support of left and/or right 
ventricular failure by providing cardiac and gas exchange support. Does not imply 
any specific ECLS mode of cannulation configuration. 

• eCPR 

The application of rapid deployment of venoarterial ECMO, to provide circulatory 
support in patients in whom conventional CPR is unsuccessful in achieving sustained 
return of spontaneous circulation. Sustained ROSC is deemed to have occurred 



when chest compressions are not required for 20 consecutive minutes and signs of 
circulation persist. 

Continuous period of acute care 
A continuous period of acute care begins when the patient first arrives at an acute hospital. It 
must encompass the time at which ECMO flow first commenced. It ends with any one of  

a) Discharge home 
b) Transfer to a dedicated rehabilitation ward within the same hospital or transfer to a 

separate rehabilitation hospital. The patient must be physically moved to one of these 
locations. “Snaps” don’t count. 

c) Discharge to a chronic care facility. The patient must be physically moved there. “Snaps” 
don’t count. 

d) Death 

if the patient has more than one continuous period of acute care during which they have ECMO, 
they will have a separate entry made in the database. This means they can be included in the 
study more than once.  

Comment: Patients may be transferred from an acute hospital to another acute hospital 
during the same period of acute care. While these are two separate acute admissions, they 
are regarded as being during the same continuous period of acute care. If the patient went 
home, or to a non-acute hospital or dedicated rehabilitation ward, in-between two acute 
admissions, this would be regarded as two continuous periods of acute care.  

Similarly, if a patient was admitted to an acute hospital, then discharged to a dedicated 
rehabilitation ward in the same hospital, then readmitted to the acute hospital, this would be 
regarded as two continuous periods of acute care.  

Administrative changes that declare a patient to be in rehabilitation, or chronic care, do not 
count as the end of a continuous period of acute care.  

Continuous period of ICU care 

A continuous period of ICU care begins when the patient first arrives at an ICU. It must 
encompass the time at which ECMO flow first commenced. It ends with any one of  

a) Transfer to any hospital ward that is not an ICU or an HDU meeting CICM requirements. 
The patient must be physically moved to one of these locations. “Snaps” don’t count. 

b) Transfer to a separate rehabilitation hospital. The patient must be physically moved to 
one of these locations. Snaps” don’t count. 

c) Discharge to a chronic care facility. The patient must be physically moved there. “Snaps” 
don’t count. 

d) Discharge home 
e) Death 

 

 



If the patient has more than one period of continuous ICU care during the continuous period of 
acute care, they will not have a separate entry made in the database. However, all the days in 
ICU will count towards the “total ICU days” and all the days on invasive ventilation will count 
towards “Invasive ventilation days”.  

Comment:  

Patients may be transferred from an ICU to another ICU during the same period of ICU care. 
While these are two separate ICU admissions, they are regarded as being during the same 
continuous period of ICU care, and the date of admission to the first ICU is entered. If the 
patient went home, or to a ward bed, in-between two ICU admissions, this would be 
regarded as two continuous periods of ICU care and the date of second ICU admission would 
be entered. HDUs meeting CICM requirements are regarded as ICUs. Administrative changes 
that declare a patient to be a ward patient do not count as discharge from ICU. The patient 
must be physically transferred outside of the ICU/HDU.  

 

  



Data Fields  

Section 1: Descriptive data common to Pulmonary, Cardiac, and eCPR, that relates to the 
commencement of ECMO and time before that. 

1. Name 

Definition: First name and last name as recorded on Auslab for the index admission. 

Data format: First name as capital then lowercase. Last name as capitals. 

Comment:  Auslab is the only one of these databases that has been in place for the entire 
time frame of this study. Alternative would be to use HBSCIS, but that would be more work. 

2. URN 

Definition: URN during the admission to the ECMO unit, when ECMO was provided. 

Data format: Whole number 

3. Date of birth 

Definition: Date of birth 

Data format: dd-mmm-yy 

Comment: Date between 1/1/1921 and 31/12/2020 

4. Sex 

Definition: Sex of patient 

Data format: Options are “Male”, “Female”, or “Other” 

5. Diagnosis 

Definition: Clinical description of the primary diagnosis leading to ECMO 

Data format: Free text 

Comment: This field is included to capture information about the diagnosis of the patient 
that is not captured by the diagnostic categories of SAVE and RESP 

6. Chronic dialysis 

Definition: The patient was on chronic dialysis prior to this continuous period of acute care 

Data format: “Y” for yes, “N” for no. 

Comment: haemodialysis or peritoneal dialysis 

7. ECMO unit.  

Definition: The ECMO hospital primarily responsible for the commencement of ECMO.  



 Data format: Options are “PAH” or “GCUH” 

 Comment: Any patients transferred from GCUH to PAH should be entered as GCUH. 

8. Acute hospital admission date 

Definition: The date that the patient was first admitted to an acute hospital during the 
continuous period of acute care.  

Data format: dd-mmm-yyyy 

Comment: Patients may be transferred from an acute hospital to another acute hospital 
during the same period of acute care. While these are two separate acute admissions, they 
are regarded as being during the same continuous period of acute care, and the date of 
admission to the first hospital is entered. If the patient went home, or to a non-acute hospital 
or dedicated rehabilitation ward, in-between two acute admissions, this would be regarded 
as two continuous periods of acute care and the date of second acute admission would be 
entered.  

Similarly, if a patient is admitted to an acute hospital, then discharged to a dedicated 
rehabilitation ward in the same hospital, then readmitted to the acute hospital, the date of 
the return to the acute hospital would be entered. Administrative changes that declare a 
patient to be in rehabilitation do not count as discharge to rehabilitation, they must be 
transferred to a different non-acute hospital, or to a dedicated rehabilitation ward within the 
same hospital.  

If the patient is in a dedicated rehabilitation ward within an acute hospital, then admitted to 
the acute section of the hospital, the date of admission to the acute hospital is entered. 

9. Acute hospital admission hospital 

Definition: The hospital to which the patient was admitted at the start of the continuous 
period of acute care. 

Data format: Options are “Princess Alexandra Hospital”, “Gold Coast University Hospital”, 
“The Prince Charles Hospital”, “Cairns Hospital”, “Townsville Hospital”, “Mackay Hospital”, 
“Rockhampton Hospital”, “Hervey Bay Hospital”, “Bundaberg Hospital”, “Caboolture 
Hospital”, “Redcliffe Hospital”, “Royal Brisbane Hospital”, “Queensland Children’s Hospital”, 
“Mater Hospital Brisbane”, “Toowoomba Hospital”, “Redlands Hospital”, “QE2 Hospital”,  
“Logan Hospital”, “Robina Hospital”, “Tweed Heads Hospital”, “Lismore Hospital”, “Other”.  

Comment: If the hospital is not on this list, list it as other and contact the Principle 
Investigator so it can be added to the list. 

10. ICU admission date 

Definition: The date the patient was first admitted to an ICU during the continuous period of 
ICU care that encompasses the first ECMO run.   

Data format: dd-mmm-yy 



Comment: Patients may be transferred from an ICU to another ICU during the same period of 
ICU care. While these are two separate ICU admissions, they are regarded as being during 
the same continuous period of ICU care, and the date of admission to the first ICU is entered. 
If the patient went home, or to a ward bed, in-between two ICU admissions, this would be 
regarded as two continuous periods of ICU care and the date of second ICU admission would 
be entered. HDUs meeting CICM requirements are regarded as ICUs. Administrative changes 
that declare a patient to be a ward patient do not count as discharge from ICU. The patient 
must be physically transferred outside of the ICU/HDU.  

If the patient was not admitted to ICU, for example if ECMO was commenced outside of the 
ICU and the patient died before ICU admission, enter 01-jan-01 

12. ICU admission hospital 

Definition: The hospital in which the patient was admitted to ICU at the start of the 
continuous period of intensive care. 

Data format: Options are “Princess Alexandra Hospital”, “Gold Coast University Hospital”, 
“The Prince Charles Hospital”, “Cairns Hospital”, “Townsville Hospital”, “Mackay Hospital”, 
“Rockhampton Hospital”, “Hervey Bay Hospital”, “Bundaberg Hospital”, “Caboolture 
Hospital”, “Redcliffe Hospital”, “Royal Brisbane Hospital”, “Queensland Children’s Hospital”, 
“Mater Hospital Brisbane”, “Toowoomba Hospital”, “Redlands Hospital”, “QE2 Hospital”,  
“Logan Hospital”, “Robina Hospital”, “Tweed Heads Hospital”, “Lismore Hospital”, “Other”.  

Comment: If the hospital is not on this list, list it as other and contact the Principle 
Investigator so it can be added to the list. 

13. ECMO start date 

Definition: Date on which ECMO flow was first commenced. 

Data format: dd-mmm-yy 

Comment: Only the first ECMO run for the hospital admission is considered. Second runs will 
be recorded elsewhere. A patient could only have two ECMO dates, if they had been 
admitted, had ECMO, then been discharged home, only to be readmitted and have another 
episode of ECMO during the second admission. 

14. ECMO start time 

Definition: Time that ECMO flow was first commenced. This is must be on the ECMO start 
date 

Data format: hh:mm as 24 hour clock 

Comment: Often it is not entirely clear what the exact time that ECMO flow was commenced. 
This data field should be the best estimate by the data collector of this time. If a time of 
commencement of ECMO flow is recorded in the clinical notes, then this should be used. If 
this is not available, then if recordings of physiological and ECMO parameters have been 



made in the flowsheet around the time of commencement of flow, the midpoint between the 
last recording of physiological data prior to ECMO and the first ECMO recordings should be 
used eg if pulse and BP were measured at 11:00:00 and the first ECMO recordings are 
recorded as 12:00:00, then the ECMO start time is taken as 11:30:00. If this information is 
not available (eg ECMO retrieval where recording sheet cannot be found), the best estimate 
of the ECMO start time should be made by the data collector. ABG may be helpful in guiding 
this.  

15. ECMO start hospital 

Definition: The hospital in which the patient was at the ECMO start time. 

Data format: Options are “Princess Alexandra Hospital”, “Gold Coast University Hospital”, 
“The Prince Charles Hospital”, “Cairns Hospital”, “Townsville Hospital”, “Mackay Hospital”, 
“Rockhampton Hospital”, “Hervey Bay Hospital”, “Bundaberg Hospital”, “Caboolture 
Hospital”, “Redcliffe Hospital”, “Royal Brisbane Hospital”, “Queensland Children’s Hospital”, 
“Mater Hospital Brisbane”, “Toowoomba Hospital”, “Redlands Hospital”, “QE2 Hospital”,  
“Logan Hospital”, “Robina Hospital”, “Tweed Heads Hospital”, “Lismore Hospital”, “Other”.  

Comment: If the hospital is not on this list, list it as other and contact the Principle 
Investigator so it can be added to the list. 

 
16. ECMO start place 

Definition: The place in which ECMO is commenced. 

Data format: Options are “ICU”, “OT”, “CCLab”, “ED”, “Other Hospital”, “Other”. 

Comment: If the hospital at which ECMO flow was commenced was not the ECMO unit’s 
hospital select “Other Hospital”. All the other options are for the ECMO unit’s hospital. “ICU” 
is intensive care unit. “OT” is operating theatre. “CCLab” is cardiac catheterisation 
laboratory. 

17. Initial ECMO configuration 

Definition: The ECMO configuration at the ECMO start time when flow was first commenced. 

Data Format: The options are “femoro-femoral V:V”, “femoro-jugular V:V”, “dual lumen 
jugular V:V”, “femoro-jugular-femoral VV:V”, “femoro-femoral-jugular V:AV”, ““femoro-
femoral V:A”, “femoro-jugular-femoral VV:A”, “femoro-aortic V:A”, “femoro-axillary V:A”, 
“right atrial-aortic V:A”, “Other” 

Comment: Semicolons separate access points from return points. If other is specified, please 
discuss with the Principal Investigator. 

18. Height 

Definition: Height in cm 



Data format: Whole number > 100 and < 250 

Comment: If height is recorded as a fraction of a cm, round up if >= 0.5, round down if < 0.5. 

  



Section 2a: Data specific to Pulmonary ECMO, that will be used for risk prediction. 

If information is not available, or uncertain, the value that will generate the lowest score should be 
used. Scores will be generated automatically by the spreadsheet used for data entry. 

1. Weight  

Definition: Weight in kg  

Data format: Whole number > 0 

Comment: Use the weight recorded on MetaVision or ICIP for the patient admission. If this is 
not available use any other weight recorded. If no weight is available, record as 70 kg. 

Score: Does not score 

2. Age 

Definition: Age in years at the time that ECMO was commenced 

Data format: Whole number of 18 or more 

Comment: Fractions of years are discarded, so 18 years 11 months and 25 days is recorded as 
18 years. 

Score: 18 to 49 scores 0, 50 to 59 scores -2, and ≥ 60 scores -2 

3. Immunocompromised Status 

Definition: “Immunocompromised” is defined as haematological malignancies, solid tumor, 
solid organ transplantation, human immunodeficiency virus, and cirrhosis. 

Data format: “Y” for yes, “N” for no. 

Comment: if this data is not available or uncertain, enter as “N”. 

Score: “Y” scores -2, “N” scores 0 

4. Mechanical ventilation prior to ECMO  

Definition: The duration of mechanical ventilation prior to initiation of ECMO. 

Data format: The options are “< 48 hours”, “48 hours – 7 days”, and “> 7 days”. 

Comment: Fractions of hours or days are included, so 48 hours and 1 minute is recorded as 
“48 hours – 7 days”. If this data is not available or uncertain, record the shortest time 
consistent with the data available. Count only the continuous period of ventilation via an 
endotracheal tube or tracheostomy. 

Score: “< 48 hours” scores 3, “48 hours – 7 days” scores 1, and “> 7 days” scores 0. 

5. Acute respiratory diagnosis group 



Definition: The diagnosis which is the primary reason that ECMO is being commenced. 

Data format: The options are “Viral pneumonia”, “Bacterial pneumonia”, “Asthma”, “Trauma 
and burn”, “Aspiration pneumonitis”, “Pulmonary embolism”, “Other respiratory diagnosis”, 
“Nonrespiratory and chronic respiratory diagnoses”.  

Comment: Select only one option. If there is a pneumonia that is positive for both viral 
testing and bacterial testing, score this as viral pneumonia. If this data is not available or 
uncertain, enter the value that gives the lowest score. In the RESP score, pulmonary 
embolism is considered as “other respiratory diagnosis”, so it has been scored as such. 

Score: “Viral pneumonia” scores 3, “Bacterial pneumonia” scores 3, “Asthma” scores 11, 
“Trauma and burn” scores 3, “Aspiration pneumonitis” scores 5, “Pulmonary embolism”  
scores 1, “Other respiratory diagnosis” scores 1, “Nonrespiratory and chronic respiratory 
diagnoses” scores 0. 

6. CNS dysfunction  

Definition: “Central nervous system dysfunction” includes neurotrauma, stroke, 
encephalopathy, cerebral embolism, and seizure and epileptic syndrome.  

Data format: “Y” for yes, “N” for no. 

Comment: if this data is not available or uncertain, enter as “N”. 

Score: “Y” scores -7, “N” scores 0 

 

7. Acute associated non-pulmonary infection  

Definition: “Acute associated non-pulmonary infection” is defined as another bacterial, viral, 
parasitic, or fungal infection that did not involve the lung. 

Data format: “Y” for yes, “N” for no. 

Comment if this data is not available or uncertain, enter as “N”. 

Score: “Y” scores -3, “N” scores 0 

8. Neuromuscular blockade agents prior to ECMO  

Definition: Administration of a neuromuscular blockade agent prior to the ECMO start time. 

Data format: “Y” for yes, “N” for no. 

Comment: Only enter “Y” if it was during the acute illness that has led to ECMO. If this data is 
not available or uncertain, enter as “Y”. 

Score: “Y” scores 1, “N” scores 0 

9. NO use prior to ECMO  



Definition: Administration of NO prior to the ECMO start time. 

Data format: “Y” for yes, “N” for no. 

Comment: Only enter “Y” if it was during the acute illness that has led to ECMO. If this data is 
not available or uncertain, enter as “N”. 

Score: “Y” scores -1, “N” scores 0 

10. HCO3 infusion before ECMO  

Definition: Administration of NaHCO3 prior to the ECMO start time. 

Data format: “Y” for yes, “N” for no. 

Comment: Only enter “Y” if it was during the acute illness that has led to ECMO. If this data is 
not available or uncertain, enter as “N”. 

Score: “Y” scores -2, “N” scores 0 

11. Cardiac arrest before ECMO  

Definition: Any cardiac arrest, prior to the ECMO start time, during the acute illness that has 
led to ECMO. 

Data format: “Y” for yes, “N” for no. 

Comment: Only enter “Y” if it was during the acute illness that has led to ECMO. If this data is 
not available or uncertain, enter as “N”. 

Score: “Y” scores -2, “N” scores 0 

12. PaCO2 max 

Definition: The maximum PaCO2 in the 6 hours prior to the ECMO start time. 

Data format: Whole number 

Comment: Use the highest value on any arterial blood gas in the 6 hours prior to the ECMO 
start time. If this data is not available or uncertain, enter as “0”. 

Score: ≥ 75 scores -1, < 75 scores 0 

13. Peak inspiratory pressure ≥ 42 cm 

Definition: The highest peak inspiratory pressure in cm H2O recorded in the medical record 
in the 6 hours prior to the ECMO start time. 

Data format: “Y” for yes, “N” for no. 

Comment: Use the highest value from the notes, or on the flowsheet, in the 6 hours prior to 
the ECMO start time. If this data is not available or uncertain, enter as “N”. 



Score: “Y” scores -1, “N” scores 0 

 

The RESP score is calculated by summing all the scores in section 2a, except for weight. It is used to 
predict the mortality risk for the patient being recorded. The spreadsheet will perform this 
calculation. 

RESP score Predicted mortality 

≥ 6  0.08 

3 to 5  0.24 

-1 to 2  0.43 

-5 to -2  0.67 

≤ -6  0.92  



Section 2b: Data specific to Cardiac ECMO, that will be used for risk prediction 

The first ten data fields in this section are the acute cardiogenic shock diagnosis group. A patient 
may have one or more of these diagnoses.  

1. Myocarditis  

Definition: Myocarditis leading to cardiogenic shock 

Data format: “Y” for yes, “N” for no 

Comment: If this is likely to be the correct diagnosis, but there is uncertainty, enter as “Y”. 

Score: “Y” scores 3, “N” scores 0 

2. Refractory VT/VF  

Definition: Refractory ventricular tachycardia or ventricular fibrillation leading to cardiogenic 
shock. 

Data format: “Y” for yes, “N” for no 

Comment: If this is likely to be the correct diagnosis, but there is uncertainty, enter as “Y”. 

Score: “Y” scores 2, “N” scores 0 

3. Post heart or lung transplant  

Definition:   

Data format: “Y” for yes, “N” for no 

Comment: If this is likely to be the correct diagnosis, but there is uncertainty, enter as “Y”. 

Score: “Y” scores 3, “N” scores 0 

4. Congenital heart disease 

Definition: Congenital heart disease leading to cardiogenic shock. 

Data format: “Y” for yes, “N” for no 

Comment: If this is likely to be the correct diagnosis, but there is uncertainty, enter as “Y”. 

Score: “Y” scores -3, “N” scores 0 

5. Postop non-transplant cardiac surgery 

Definition: Cardiac surgery within 7 days of ECMO start time. 

Data format: “Y” for yes, “N” for no 



Comment: Includes both patients that went on to ECMO intraoperatively, and those that 
deteriorated postoperatively. In the original SAVE score, this was treated as “other diagnoses 
requiring VA-ECMO” so it is scored the same. 

Score: Both “Y” and “N” score 0 

6. STEMI 

Definition: STEMI leading to cardiogenic shock. 

Data format: “Y” for yes, “N” for no 

Comment: In the original SAVE score, this was treated as “other diagnoses requiring VA-
ECMO” so it is scored the same. 

Score: Both “Y” and “N” score 0 

7. Non-STEMI 

Definition: Non-STEMI leading to cardiogenic shock. 

Data format: “Y” for yes, “N” for no 

Comment: In the original SAVE score, this was treated as “other diagnoses requiring VA-
ECMO” so it is scored the same. 

Score: Both “Y” and “N” score 0 

8. Pulmonary embolism 

Definition: Pulmonary embolism leading to cardiogenic shock. 

Data format: “Y” for yes, “N” for no 

Comment: In the original SAVE score, this was treated as “other diagnoses requiring VA-
ECMO” so it is scored the same. While pulmonary embolism causes obstructive rather than 
cardiogenic shock, it was treated as causing cardiogenic shock in the original SAVE score. 

Score: Both “Y” and “N” score 0 

9. Drug overdose 

Definition: Drug overdose diagnosed (based on history, ECG, troponin, +/- cardiac 
catheterisation data) prior to ECMO start time. 

Data format: “Y” for yes, “N” for no 

Comment: In the original SAVE score, this was treated as “other diagnoses requiring VA-
ECMO” so it is scored the same. 

Score: Both “Y” and “N” score 0 

10. Other diagnoses leading to cardiogenic shock requiring VA-ECMO 



Definition: The diagnosis leading to cardiogenic shock is not myocarditis, refractory VT/VF, 
post heart or lung transplant, or congenital heart disease.  

Data format: “Y” for yes, “N” for no 

Comment: This value does not contribute to the SAVE score, but is included to give the data 
collector a suitable option. 

Score: Both “Y” and “N” score 0 

------------------------------------------------------------------------------------------- 

11. Age  

Definition: Age in years at the time that ECMO was commenced 

Data format: Whole number of 18 or more 

Comment: Fractions of years are discarded, so 18 years 11 months and 25 days is recorded as 
18 years. 

Score: 18 – 38 scores 7, 39 – 52 scores 4, 53 – 62 scores 3, ≥ 63 scores 0 

12. Weight  

Definition: Weight in kg  

Data format: Whole number > 0 

Comment: Use the weight recorded on MetaVision or ICIP for the patient admission. If this is 
not available use any other weight recorded. If no weight is available, record as 70 kg. 

Score: ≤ 65 kg scores 1, 65-89 kg scores 2, ≥ 90 kg scores 0 

------------------------------------------------------------------------------------------- 

The next 3 data fields are the acute pre-ECMO organ failures (select one or more if required) 

13. Liver failure  

Definition: Bilirubin > 33 micromol/L, or ALT > 70 UI/L, or AST > 70 UI/L, on the blood 
specimen closest to and prior to commencement of ECMO 

Data format: “Y” for yes, “N” for no 

Comment: If no result is available enter “N”.  

Score: “Y” scores -3, “N” scores 0 

14. CNS dysfunction  

Definition: “Central nervous system dysfunction” includes neurotrauma, stroke, 
encephalopathy, cerebral embolism, and seizure and epileptic syndrome. 



Data format: “Y” for yes, “N” for no. 

Comment: if this data is not available or uncertain, enter as “N”. 

Score: “Y” scores -3, “N” scores 0 

15. Acute renal failure  

Definition: Acute renal insufficiency with or without renal replacement therapy. Either the 
patient was on renal replacement therapy for acute renal failure before the ECMO start 
time, or If not on renal replacement therapy, the creatinine on the blood result closest to 
and prior to the ECMO start time should be ≥ 133 micromol/L.  

Data format: “Y” for yes, “N” for no. 

Comment: If this data is not available or uncertain, enter as “N” 

Score: “Y” scores -3, “N” scores 0 

------------------------------------------------------------------------------------------- 

16. Chronic renal failure  

Definition: Chronic kidney disease is defined as either kidney damage or glomerular filtration 
rate < 60 mL/min/1.73m2 for ≥ 3 months.  

Data format: “Y” for yes, “N” for no. 

Comment: If on chronic dialysis then they would meet this definition. If this data is not 
available or uncertain, enter as “N”. 

Score: “Y” scores -6, “N” scores 0 

17. Duration of intubation prior to initiation of ECMO 

Definition: The time in hours that an endotracheal or tracheostomy tube has been in place 
prior to the ECMO start time. 

Data format: Options are “≤ 10 hours”, “11 – 29 hours”, and “≥ 30 hours”. 

Comment: Fractions of hours are discarded, so 10 hours and 59 minutes is entered as “≤ 10 
hours”. This is the time of continuous intubation. If extubated, the time reverts to zero and 
does not restart until reintubation. If this data is not available or uncertain, enter the 
minimum time consistent with the available data. 

Score: “≤ 10 hours” scores 0, “11 – 29 hours” scores -2, and “≥ 30 hours” scores -4 

18. PIP > 20  

Definition: The highest peak inspiratory pressure in cm H2O recorded in the medical record 
in the 6 hours prior to the ECMO start time. 



Data format: “Y” for yes, “N” for no. 

Comment: Use the highest value from the notes, or on the flowsheet, in the 6 hours prior to 
the ECMO start time. If this data is not available or uncertain, enter as “N”. 

Score: “Y” scores 0, “N” scores 3 

19. Pre ECMO cardiac arrest  

Definition: Any cardiac arrest, prior to the ECMO start time. 

Data format: “Y” for yes, “N” for no. 

Comment: Only enter “Y” if it was during the acute illness that has led to ECMO. If this data is 
not available or uncertain, enter as “N”. 

Score: “Y” scores -2, “N” scores 0 

20. Diastolic BP  

Definition: The lowest diastolic BP recorded in the 6 hours prior to the ECMO start time was 
< 40 mm Hg. 

Data format: “Y” for yes, “N” for no. 

Comment: If this data is not available or uncertain, enter as “N”. 

Score: “Y” scores 0, “N” scores 3  

21. Pulse pressure   

Definition: The lowest pulse pressure recorded in the 6 hours prior to the ECMO start time 
was ≤ 20 mm Hg. 

Data format: “Y” for yes, “N” for no. 

Comment: Pulse pressure is the systolic blood pressure – diastolic blood pressure, on an 
individual blood pressure recording. If this data is not available or uncertain, enter as “N”. 

Score: “Y” scores -2, “N” scores 0 

22. HCO3 <= 15  

Definition: The lowest HCO3- recorded in the 6 hours prior to the ECMO start time was ≤ 15 
mmol/L. 

Data format: “Y” for yes, “N” for no. 

Comment: Use the lowest value on any arterial blood gas in the 6 hours prior to the ECMO 
start time. If this data is not available or uncertain, enter as “N”. 

Score: “Y” scores -3, “N” scores 0 



The SAVE score is calculated by summing all the scores in section 2b and subtracting 6 from the sum. 
It is used to predict the mortality risk for the patient being recorded. The spreadsheet will perform 
this calculation. 

SAVE score Predicted mortality 

> 5  0.25 

1 to 5  0.42 

-4 to 0  0.58 

-9 to -5  0.70 

≤ -10  0.82 

 

  



Section 2c: Data specific to eCPR 

We have not used a system for risk prediction for eCPR. This data is collected to allow summary data 
to be presented. The first six data fields in this section are the cardiac arrest diagnosis group. A 
patient may have one or more of these diagnoses.  

------------------------------------------------------------------------------------------------------------- 

1. Weight  

Definition: Weight in kg  

Data format: Whole number > 0 

Comment: Use the weight recorded on MetaVision or ICIP for the patient admission. If this is 
not available use any other weight recorded. If no weight is available, record as 70 kg. 

Score: Does not score 

2. Postop cardiac surgery 

Definition: Cardiac surgery within 7 days of ECMO start time. 

Data format: “Y” for yes, “N” for no 

Comment: Includes both patients that went on to ECMO intraoperatively, and those that 
deteriorated postoperatively.  

3. Pulmonary embolism 

Definition: Pulmonary embolism leading to cardiac arrest. 

Data format: “Y” for yes, “N” for no 

Comment: Nil 

4. Drug overdose 

Definition: Drug overdose leading to cardiac arrest. 

Data format: “Y” for yes, “N” for no 

Comment: Nil 

5. STEMI 

Definition: STEMI leading to cardiac arrest. 

Data format: “Y” for yes, “N” for no 

Comment: Nil 

6. Non-STEMI  



Definition: Non-STEMI leading to cardiac arrest. 

Data format: “Y” for yes, “N” for no 

Comment: Nil 

7. Other diagnosis 

Definition: The diagnosis leading to cardiac arrest is not postop cardiac surgery, pulmonary 
embolism, drug overdose, STEMI, or non-STEMI. 

Data format: “Y” for yes, “N” for no 

Comment: if the cause of the cardiac arrest is not clear, use this diagnostic category. 

------------------------------------------------------------------------------------------------------------- 

8. In hospital cardiac arrest 

Definition: The index cardiac arrest for which ECMO was started, took place in the hospital, 
including the emergency department. 

Comment: If there is sustained ROSC after a cardiac arrest, prior to ECMO being commenced, 
it does not count as the index cardiac arrest.  For example, consider a that patient has a 
cardiac arrest at home, but develops sustained ROSC. If they have another cardiac arrest in 
the emergency department and they are put on ECMO prior to sustained ROSC, this counts as 
an in hospital cardiac arrest.  

9. Age  

Definition: Age in years at the time that ECMO was commenced 

Data format: Whole number of 18 or more 

Comment: Fractions of years are discarded, so 18 years 11 months and 25 days is recorded as 
18 years. 

 

  



Section 3: Clinical course after ECMO is commenced 

When flow is transiently stopped then restarted in a new configuration this counts as a 
“Change in ECMO configuration”. For example if the patient was on femoro-fermoral V:A for 
cardiogenic shock, but as cardiac output improved they developed upper body 
deoxygenation and were switched to femoro-femoro-jugular V:AV, this would be a “change 
in ECMO configuration”.  

When flow is transiently stopped and the circuit changed, but the same ECMO configuration 
continues, this is a “circuit change out”. For example if the patient was on femoro-fermoral 
V:V for respiratory failure but the oxygenator function deteriorated, the circuit was changed 
for a new one but the same cannulae and configuration used, this would be a “circuit change 
out”.  

When the patient is decannulated the ECMO run ends. If they are recannulated, a new ECMO 
run commences when ECMO flows starts. 

1. Alive at discharge from acute care  

Definition: Alive when discharged from the continuous period of acute care.  

Data format: “Y” for yes, “N” for no 

Comment: Discharge from the continuous period of acute care occurs with  

a. Discharge home  
b. Transfer to a dedicated rehabilitation ward within the same hospital or transfer 

to a separate rehabilitation hospital. The patient must be physically moved to 
one of these locations. “Snaps” don’t count. 

c. Discharge to a chronic care facility. The patient must be physically moved there. 
“Snaps” don’t count. 

d. Death 
 

2. Number of ECMO runs 

Definition: The number of ECMO runs during the continuous period of acute care 

Data format: Whole number ≥ 1 

Comment: An ECMO run is from the time that ECMO flow commences until the time that a 
patient is finally decannulated, with all ECMO cannulae removed. However, if ECMO is 
restarted within 12 hours of cessation of flow, this does not constitute a new run. Instead it is 
considered a continuation of the same run. 

3. Number of circuit change outs during ECMO run 1 

Definition: The number times the circuit was changed out during the first ECMO run 

Data format: Whole number ≥ 0 



Comment: When flow is transiently stopped and the circuit, or a component of the circuit, is 
changed, but the same ECMO configuration continues, this is a “circuit change out”. For 
example if the patient was on femoro-fermoral V:V for respiratory failure but the oxygenator 
function deteriorated, the circuit was changed for a new one but the same cannulae and 
configuration used, this would be a “circuit change out”.  

4. First configuration change during run 1 

Definition: The configuration to which the ECMO circuit was changed to, at the first 
configuration change on run1. 

Data format: The options are “No configuration change”, “femoro-femoral V:V”, “femoro-
jugular V:V”, “dual lumen jugular V:V”, “femoro-jugular-femoral VV:V”, “femoro-femoral-
jugular V:AV”, ““femoro-femoral V:A”, “femoro-jugular-femoral VV:A”, “femoro-aortic V:A”, 
“femoro-axillary V:A”, “right atrial-aortic V:A”, “Other” 

Comment: If this configuration change was not made, enter “No configuration change”. 

5. Second configuration change during run 1 

Definition: The configuration to which the ECMO circuit was changed to, at the second 
configuration change on run1. 

Data format: The options are “No configuration change”, “femoro-femoral V:V”, “femoro-
jugular V:V”, “dual lumen jugular V:V”, “femoro-jugular-femoral VV:V”, “femoro-femoral-
jugular V:AV”, ““femoro-femoral V:A”, “femoro-jugular-femoral VV:A”, “femoro-aortic V:A”, 
“femoro-axillary V:A”, “right atrial-aortic V:A”, “Other” 

Comment: If this configuration change was not made, enter “No configuration change”. 

6. Third configuration change during run 1 

Definition: The configuration to which the ECMO circuit was changed to, at the third 
configuration change on run1. 

Data format: The options are “No configuration change”, “femoro-femoral V:V”, “femoro-
jugular V:V”, “dual lumen jugular V:V”, “femoro-jugular-femoral VV:V”, “femoro-femoral-
jugular V:AV”, ““femoro-femoral V:A”, “femoro-jugular-femoral VV:A”, “femoro-aortic V:A”, 
“femoro-axillary V:A”, “right atrial-aortic V:A”, “Other” 

Comment: If this configuration change was not made, enter “No configuration change”. 

7. ECMO run 1 end date 

Definition: Date of decannulation from the first ECMO run. 

Data format: dd-mmm-yy 

Comment: Only the first ECMO run for the hospital admission is considered.  

 



8. ECMO run 1 end time 
Definition: Time of decannulation from the first ECMO run. 
 
Data format: hh:mm 
 
Comment: Only the first ECMO run for the hospital admission is considered. Often it is not 
entirely clear what the exact time that the patient was decannulated. This data field should 
be the best estimate by the data collector of this time. If a time of decannulation is recorded 
in the clinical notes, then this should be used. If this is not available, then if recordings of 
physiological and ECMO parameters have been made in the flowsheet around the time of 
commencement of flow, the midpoint between the last ECMO recordings and the first 
recording of physiological data after ECMO should be used eg if the last ECMO recordings 
were made at 11:00:00 and pulse and BP were measured at 12:00:00, then the ECMO end 
time is taken as 11:30:00. If this information is not available, the best estimate of the ECMO 
start time should be made by the data collector.  
 

9. IABP during ECMO run 1 

Definition: The patient had an intra-aortic balloon pump in place and turned on for any part 
of ECMO run 1. 

Data format: “Y” for yes, “N” for no 

Comment: Nil 

10. Units of RBC transfused  during ECMO run 1 

Definition: The number of RBC transfused during ECMO 1.  

Data format: Whole number ≥ 0 

Comment: Use the transfusion records on AUSlab for this data. Only transfusions listed in 
Auslab as being given between the start and end of the ECMO run/s should be included. If 
blood is given on the final day of the ECMO run, an estimate of the ECMO end time should be 
made using the same process as for the ECMO start time.  If the patient was transferred from 
one acute hospital to another while on ECMO, ensure that Auslab is searched for both 
hospitals 

11. ECMO run 2 start date 

Definition: Date on which ECMO flow was commenced on the second ECMO run during the 
continuous period of acute care 

Data format: dd-mmm-yy 

Comment: If there was only one ECMO run during the continuous period of acute care, leave 
blank 

12. ECMO run 2 start time 



Definition: Time that ECMO flow was first commenced during run 2. This is must be on the 
ECMO run 2 start date 

Data format: hh:mm as 24 hour clock 

Comment: Often it is not entirely clear what the exact time that ECMO flow was commenced. 
This data field should be the best estimate by the data collector of this time. If a time of 
commencement of ECMO flow is recorded in the clinical notes, then this should be used. If 
this is not available, then if recordings of physiological and ECMO parameters have been 
made in the flowsheet around the time of commencement of flow, the midpoint between the 
last recording of physiological data prior to ECMO and the first ECMO recordings should be 
used eg if pulse and BP were measured at 11:00:00 and the first ECMO recordings are 
recorded as 12:00:00, then the ECMO start time is taken as 11:30:00. If this information is 
not available (eg ECMO retrieval where recording sheet cannot be found), the best estimate 
of the ECMO start time should be made by the data collector. ABG may be helpful in guiding 
this.  

If there was only one ECMO run during the continuous period of acute care, leave blank 

 

13. Initial ECMO configuration run 2 

Definition: The ECMO configuration at the ECMO start time when flow was first commenced 
during run 2. 

Data Format: The options are “femoro-femoral V:V”, “femoro-jugular V:V”, “dual lumen 
jugular V:V”, “femoro-jugular-femoral VV:V”, “femoro-femoral-jugular V:AV”, ““femoro-
femoral V:A”, “femoro-jugular-femoral VV:A”, “femoro-aortic V:A”, “femoro-axillary V:A”, 
“right atrial-aortic V:A”, “Other” 

Comment: Semicolons separate access points from return points. If other is specified, please 
discuss with the Principal Investigator. 

If there was only one ECMO run during the continuous period of acute care, leave blank 

 

14. Number of circuit change outs during ECMO run 2 

Definition: The number times the circuit was changed out during the second ECMO run 

Data format: Whole number ≥ 0 

Comment: When flow is transiently stopped and the circuit, or a component of the circuit, is 
changed, but the same ECMO configuration continues, this is a “circuit change out”. For 
example if the patient was on femoro-fermoral V:V for respiratory failure but the oxygenator 
function deteriorated, the circuit was changed for a new one but the same cannulae and 
configuration used, this would be a “circuit change out”.  



If there was only one ECMO run during the continuous period of acute care, leave blank 

 

15. First configuration change during ECMO run 2 

Definition: The configuration to which the ECMO circuit was changed to, at the first 
configuration change on ECMO run 2. 

Data format: The options are “No configuration change”, “femoro-femoral V:V”, “femoro-
jugular V:V”, “dual lumen jugular V:V”, “femoro-jugular-femoral VV:V”, “femoro-femoral-
jugular V:AV”, ““femoro-femoral V:A”, “femoro-jugular-femoral VV:A”, “femoro-aortic V:A”, 
“femoro-axillary V:A”, “right atrial-aortic V:A”, “Other” 

Comment: If this configuration change was not made, enter “No configuration change”. 

If there was only one ECMO run during the continuous period of acute care, leave blank 

 

16. Second configuration change during run 2 

Definition: The configuration to which the ECMO circuit was changed to, at the second 
configuration change on ECMO run2. 

Data format: The options are “No configuration change”, “femoro-femoral V:V”, “femoro-
jugular V:V”, “dual lumen jugular V:V”, “femoro-jugular-femoral VV:V”, “femoro-femoral-
jugular V:AV”, ““femoro-femoral V:A”, “femoro-jugular-femoral VV:A”, “femoro-aortic V:A”, 
“femoro-axillary V:A”, “right atrial-aortic V:A”, “Other” 

Comment: If this configuration change was not made, enter “No configuration change”. 

If there was only one ECMO run during the continuous period of acute care, leave blank 

 

17. Third configuration change during run 2 

Definition: The configuration to which the ECMO circuit was changed to, at the third 
configuration change on run1. 

Data format: The options are “No configuration change”, “femoro-femoral V:V”, “femoro-
jugular V:V”, “dual lumen jugular V:V”, “femoro-jugular-femoral VV:V”, “femoro-femoral-
jugular V:AV”, ““femoro-femoral V:A”, “femoro-jugular-femoral VV:A”, “femoro-aortic V:A”, 
“femoro-axillary V:A”, “right atrial-aortic V:A”, “Other” 

Comment: If this configuration change was not made, enter “No configuration change”. 

If there was only one ECMO run during the continuous period of acute care, leave blank 

 



18. ECMO run 2 end date 

Definition: Date of decannulation from the first ECMO run. 

Data format: dd-mmm-yy 

Comment: Only the second ECMO run for the hospital admission is considered.  

If there was only one ECMO run during the continuous period of acute care, leave blank 

 

17. ECMO run 2 end time 
Definition: Time of decannulation from the first ECMO run. 
 
Data format: hh:mm 
 
Comment: Only the second ECMO run for the hospital admission is considered. Often it is not 
entirely clear what the exact time that the patient was decannulate. This data field should be 
the best estimate by the data collector of this time. If a time of decannulation is recorded in 
the clinical notes, then this should be used. If this is not available, then if recordings of 
physiological and ECMO parameters have been made in the flowsheet around the time of 
commencement of flow, the midpoint between the last ECMO recordings and the first 
recording of physiological data after ECMO should be used eg if the last ECMO recordings 
were made at 11:00:00 and pulse and BP were measured at 12:00:00, then the ECMO end 
time is taken as 11:30:00. If this information is not available, the best estimate of the ECMO 
start time should be made by the data collector.  

If there was only one ECMO run during the continuous period of acute care, leave blank 

 
18. IABP during ECMO run 2 

Definition: The patient had an intra-aortic balloon pump in place and turned on for any part 
of ECMO run 2. 

Data format: “Y” for yes, “N” for no 

Comment: If there was only one ECMO run during the continuous period of acute care, leave 
blank 

 

19. Units of RBC transfused  during ECMO run 2 

Definition: The number of RBC transfused during ECMO 2.  

Data format: Whole number ≥ 0 



Comment: Use the transfusion records on AUSlab for this data. Only transfusions listed in 
Auslab as being given between the start and end of the ECMO run/s should be included. If 
blood is given on the final day of the ECMO run, an estimate of the ECMO end time should be 
made using the same process as for the ECMO start time.  If the patient was transferred from 
one acute hospital to another while on ECMO, ensure that Auslab is searched for both 
hospitals 

If there was only one ECMO run during the continuous period of acute care, leave blank 

 

20. Transferred out on ECMO 
 
Definition: Patient transferred out from the ECMO unit to another ECMO unit for ongoing 
care. 
 
Data format: “No”, “Prince Charles Hospital”, “Alfred Hospital”, “St Vincent’s Hospital”, 
“Princess Alexandra Hospital”, “Other”. 
 
Comment: This is usually for consideration of mechanical support of transplantation. Princess 
Alexandra Hospital has been included to pick up the 2 patients that were transferred from 
GCUH to PAH during the early days of ECMO at CGUH. 
 

21. ICU discharge date 

Definition: The date the patient was discharged from ICU, on the index ICU admission during 
which they received ECMO. 

Data format: dd-mmm-yy 

Comment: This is the end of the continuous period of ICU care.  This ends with any of  

a) Transfer to any hospital ward that is not an ICU or an HDU meeting CICM requirements. 
The patient must be physically moved to one of these locations. “Snaps” don’t count.  

b) Transfer to a separate rehabilitation hospital. The patient must be physically moved to 
one of these locations. “Snaps” don’t count 

c) Discharge to a chronic care facility. The patient must be physically moved there. “Snaps” 
don’t count. 

d) Discharge home. 
e) Death 

HDUs meeting CICM requirements are regarded as ICUs. Administrative changes that declare 
a patient to be a ward patient do not count as discharge from ICU. The patient must be 
physically transferred outside of the ICU/HDU.  

If the patient was not admitted to ICU, for example if ECMO was commenced outside of the 
ICU and the patient died before ICU admission, leave blank, and make a note. 



22. Acute hospital discharge date 

Definition: The date on which the continuous period of acute care ended. 

Data format: dd-mmm-yy 

Comment: Patients may be transferred from an acute hospital to another acute hospital 
during the same period of acute care. While these are two separate acute admissions, they 
are regarded as being during the same continuous period of acute care, and the date of 
discharge from the second hospital is entered. If the patient went home, or to a non-acute 
hospital or dedicated rehabilitation ward, in-between two acute admissions, this would be 
regarded as two continuous periods of acute care.  

Similarly, if a patient was admitted to an acute hospital, then discharged to a dedicated 
rehabilitation ward in the same hospital, then readmitted to the acute hospital, this would be 
regarded as two continuous periods of acute care.  

Administrative changes that declare a patient to be in rehabilitation, or chronic care, do not 
count as the end of a continuous period of acute care. A continuous period of acute care to 
ends with 

f) Discharge home 
g) Transfer to a dedicated rehabilitation ward within the same hospital or transfer to a 

separate rehabilitation hospital. The patient must be physically moved to one of these 
locations. “Snaps” don’t count. 

h) Death 
i) Discharge to a chronic care facility. The patient must be physically moved there. “Snaps” 

don’t count. 
 

23. Acute hospital discharge destination 

Definition: The discharge destination at the time the continuous period of acute care ends. 

Data format: Options are “Death”, “Home”, “Rehabilitation Facility”, and “Chronic Care 
Facility”. 

Comment: The same rules apply as for acute hospital discharge date. 

24. Eventual discharge home 

Definition: At the time that the data collector reviewed the case, the patient had ever been 
discharged home after the ECMO run.  

Data format: “Y” for yes, “N” for no 

Comment: Home leave while still an inpatient in an acute care, rehabilitation, or chronic care 
facility does not count as being discharged home. If the patient was discharged home but 
died or been readmitted later, this counts as being discharged home. 

26. Date of discharge home 



Definition: The date at which the patient was first discharged home, after the ECMO start 
date. 

Data format: dd-mmm-yy 

Comment: if the patient was not discharged home at the time that the data collector 
reviewed the case, leave blank 

27. Eventual outcome for patients that were not discharged home 

Definition:  The eventual outcome for patients that were never discharged home, at the time 
that the data collector reviewed the case. 

Data format: Options are “Discharged home”, “Died before discharged home”, “Alive in 
rehabilitation facility”, “Alive in chronic care facility”.  

Comment: Enter discharged home if the answer for Eventual discharge home was “Y”.  

28. Died on ECMO, or following withdrawal of ECMO as part of palliation 

Definition: The patient died while they were on ECMO or died after ECMO was withdrawn 
with clear palliative intent. 

Data format: “Y” for yes, “N” for no 

Comment: Nil 

29. Died in ICU 

Definition: The patient died in ICU during the continuous period of acute care. 

Data format: “Y” for yes, “N” for no 

Comment: nil 

30. Heart transplant after ECMO was started 

Definition: Received a heart transplant after the ECMO start time, during the continuous 
period of acute care. 

Data format: “Y” for yes, “N” for no 

Comment: This is to capture heart transplants done for the condition that led to ECMO being 
required, not patients that were put on ECMO after heart or lung transplantation to treat 
perioperative cardiogenic shock. 

Combined heart and lung transplants score for both heart transplant after ECMO was started 
and lung transplant after ECMO was started 

31. Lung transplant after ECMO was started 



Definition: Received a lung transplant after the ECMO start time, during the continuous 
period of acute care. 

Data format: “Y” for yes, “N” for no 

Comment: This is to capture lung transplants done for the condition that led to ECMO being 
required, not patients that were put on ECMO after heart or lung transplantation to treat 
perioperative cardiogenic shock. 

Combined heart and lung transplants score for both heart transplant after ECMO was started 
and lung transplant after ECMO was started 

32. Long term mechanical support after ECMO was started 

Definition: Received a LVAD, RVAD, BiVAD, or TAH after the ECMO start time, during the 
continuous period of acute care. 

Data format: “Y” for yes, “N” for no 

Comment: This is to capture the use of more durable cardiac mechanical support devices for 
either bridging and destination therapy. 

33. Renal replacement therapy in ICU 

Definition: The patient received any form of renal replacement therapy during the 
continuous period of ICU care 

Data format: “Y” for yes, “N” for no 

Comment: Includes any form of renal replacement therapy. Only for the index ICU admission 
during which the patient received the first ECMO run. 

34. Invasive ventilation days  

Definition: The number of days that the patient received invasive ventilation for any part of 
the day, during the continuous period of acute care. Invasive ventilation is positive pressure 
ventilation via an endotracheal tube or tracheostomy tube. It includes PSV and CPAP. It does 
not include breathing on ZEEP with no PSV such as breathing via a t-piece circuit.  

Invasive ventilation that is provided as part of the anaesthetic during an operation in the 
operating theatre does not count towards this parameter. 

A day is from 00:00 to 23:59 hours. 

Data format: Whole number > 0 

Comment: Normally sourced from metavision or ICIP. If patients have more than one ICU 
admission during the continuous period of acute care, count the days that the patient was 
invasively ventilation during all ICU admissions in that continuous period of acute care.  

 



35. Total ICU days 

Definition: The number of days that the patient was in an ICU or HDU for any part of the day, 
during the continuous period of acute care. This includes readmissions to ICU. 

A day is from 00:00 to 23:59 hours. 

Data format: Whole number > 0 

Comment: Normally sourced from metavision or ICIP 

36. PE or DVT on CTPA or vascular US after the ECMO commences 

Definition: There is a report on a CT pulmonary angiogram or vascular ultrasound stating the 
patient has a pulmonary embolism or deep venous thrombosis, with the first report of this 
being after the ECMO start time and during the continuous period of acute care.  

Data format: “Y” for yes, “N” for no 

Comment: This does not include patients who are put on ECMO for pulmonary embolism, 
unless there is a new PE. 

 



Appendix 2. Coefficients used for logistical regression analysis 
 
This appendix was part of the submitted manuscript and has been peer reviewed. It is posted as supplied by the 
authors. 
 
To calculate the risk of death (𝜋) for an individual patient … 
Each risk factor (𝑖) has an associated coefficient 𝛽$. There are 𝑛 risk factors. The value of 𝑋$  
is 1 or 0, depending on whether the risk factor is present or absent. 𝛽' is a constant. The 
logistic regression equations are set up to calculate survival, and 𝜋 = 1 − 𝑠𝑢𝑟𝑣𝑖𝑣𝑎𝑙. 
 

𝑙𝑜𝑔𝑖𝑡 = 	𝛽' +	6𝛽$𝑋$
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Respiratory ECMO coefficients – from RESP study* 

Risk factor 𝜷 − Coefficient 
Age  

<  50 years 0 
age 50 to 59 years -0.5071864 
age ≥60 years -0.816958 

Immunosuppressed -0.4763215 
Intubated  

< 48 h 0.7439236 
48 h to 7 days 0.3633964 
> 7 days 0 

Acute respiratory failure diagnostic group (one only)  
Viral pneumonitis 0.8047736 
Bacterial pneumonia 0.7338327 
Asthma 2.824341 
Trauma/burns 0.6889933 
Aspiration pneumonitis 1.229131 
Other acute respiratory diagnoses 0.2816645 

Non-respiratory and chronic respiratory diagnoses 0 
Brain injury -1.947505 
Acute associated (non-pulmonary) infection -0.8134079 
Neuromuscular blockade 0.3721779 
Nitric Oxide -0.3250868 
Bicarbonate -0.4550785 
Cardiac arrest before ECMO -0.548124 
PaCO2  

CO2 less than 55 0 
CO2 55 to 74 -0.2101278 
CO2 75+ -0.2647272 

Peak inspiratory pressure ≥42cmH20 -0.3218084 
constant (𝛽') 0.1041223 

 
*  Provided by Dr David Pilcher (personal communication) as 𝛽 − coefficients not published 

in the RESP study paper. 
  



 
 Cardiac ECMO coefficients – from SAVE study 

Risk factor 𝜷 − Coefficient 
Age  

≤  38 years 0.943 
between 39 to 52 years 0.515 
between 53 and 62 years 0.357 
>  62 years 0 

Weight  
≤  65 kg 0.196 
between 66 and 75 kg 0.285 
between 76 and 89 kg 0.34 
> 89 kg 0 

Chronic renal failure -0.872 
Duration of intubation prior to ECMO  

< 11 hours 0 
between 11 and 29 hours -0.31 
≥ 30 hours -0.591 

Other acute pre-ECMO organ failure  
Liver failure -0.46 
Central nervous system dysfunction -0.465 
Acute renal failure -0.446 

Pre-ECMO cardiac arrest -0.29 
Congential Heart Disease -0.461 
Acute myocarditis 0.46 
Heart and Lung transplants 0.421 
Refractory ventricular arrhythmias – VT/VF 0.29 
Diastolic Blood Pressure  

< 40 mm Hg 0 
40-48 mm Hg 0.348 
49-58 mm Hg 0.385 
≥ 59 mm Hg 0.473 

Pulse pressure ≤  20 mm Hg -0.277 
HCO3 ≤ 15 mmol/L -0.364 
PIP ≤ 20 cm H20 0.381 
constant (𝛽')* -0.7766 

 
* 𝛽' provided by Dr David Pilcher (personal communication) it was not published in the 
   SAVE study paper. 
 
 
 
 



Appendix 3. Statistical methods - Monte Carlo simulation 
 
This appendix was part of the submitted manuscript and has been peer reviewed. It is posted as supplied by the 
authors. 
 
The data collected for each patient was used in the calculations of a predictive scoring system, to 
make an individual risk of death prediction for that patient. The primary intention was to compare 
whether the number of deaths observed in the series of patients differs from the expected number 
of deaths from the predictive models.  This was done using Monte Carlo simulation. The Matlab 
code used to implement this simulation is available from chris.joyce@health.qld.gov.au 

Monte Carlo simulation 

Repeated simulation was used to generate a probability distribution of the expected number of 
deaths from which the 95% confidence limits are determined. This was done by running a large 
number of simulations. The observed number of deaths was compared to this expected distribution. 

For a series of 𝑛 patients, each patient was indexed (𝑖 = 1… 	𝑛). Each patient had a predicted risk of 
death (𝜋() of between 0 and 1, which did not vary between simulations. 𝑁 simulations were 
modelled (indexed by 𝑗 = 1…𝑁). In each simulation an individual patient may either live (𝑑(, = 0) 
or die (𝑑(, = 1). A Bernoulli trial was performed by random assignment of outcome such that 
𝑝/𝑑(, = 10 = 𝜋(. In practice this was programmed by randomly assigning a number between 0 and 
1, then treating the patient as a non-survivor (𝑑(, = 1) if the number assigned was ≤ 𝜋(  and a 
survivor (𝑑(, = 0) if the number assigned is > 𝜋(. The number of deaths in that simulation was 𝐷, , 
where 𝐷, ∈ 	 {0, 1, 2…𝑛}. 

𝐷, =7𝑑(,
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Let 𝑘 be any of the values that 𝐷,  can hold, so that 𝑘 ∈ 	 {0, 1, 2…𝑛}. The number of instances of 
each value of 𝐷,  counted over the 𝑁 simulations was 𝐶= , so that 𝐶= ∈ {0	,1	,2…𝑁}, and 

𝑁 = 7𝐶=
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The proportion of the total simulations that had a given number of deaths was  

𝑝(𝑘) =	
𝐶=
𝑁

 

This provided a discrete distribution and the probability distribution function (pdf) of the total 
number of deaths of the n patients was approximated by plotting 𝑝(𝑘) against 𝑘. The precision of 
this	estimate	depended	on	the	size	of	𝑁.		

Determining 95% confidence limits 

The two tailed 95% confidence intervals were estimated from the pdf generated by the simulations. 
The cumulative probability at a given value of 𝑘 = 𝐾 was 



𝑃(𝐾) =7𝑝(𝑘)
Q

>

 

Values of 𝑘 with 𝑃(𝐾)	< 0.025 were treated as being below the lower 95% confidence interval 
(𝐿𝐶𝐿ST%). 

In order to establish the upper 95% confidence interval (𝑈𝐶𝐿ST%) the cumulative probability from 
the upper end of the distribution was used 

𝑃∗(𝐾) =7𝑝(𝑘)
8

Q

 

Values of 𝑘 with 𝑃∗(𝐾)	< 0.025 were treated as being the 𝑈𝐶𝐿ST% . 

If the observed number of deaths lay outside the 95% confidence limits, it was considered to be 
significantly different from the number of deaths expected from the predictive scoring system.  

This approach avoids assumptions about the anticipated pdf. It is suited to relatively small numbers 
of patients and the discrete nature of the data.   

Number of simulations required 

This Monte Carlo technique has been used as a numerical method to generate a robust estimate of 
the pdf. The precision of this approximation increases with the number of simulations. To decide 
whether the pdf was sufficiently precise, an a priori precision was declared, then improvement in 
approximation (error reduction) with increasing number of simulations was documented. 

As the primary purpose of generating the probability distribution was to find the number of deaths 
that would be outside the 95% confidence intervals, the primary focus was ensuring that the 95% 
confidence intervals were sufficiently trustworthy and reproducible. To achieve, this it was necessary 
to determine that enough simulations had been conducted. 

To test the data generated by any N simulations  

1. N simulations were replicated 100 times, to give 100 distributions.  
2. For each given number of deaths (𝑘) this gave 100 estimates of the probability of that 

number of deaths 𝑝(𝑘).  
3. For each of the 100 distributions the highest 𝑘 below the 𝐿𝐶𝐿ST% and the lowest 𝑘 above 

the 𝑈𝐶𝐿ST%  were calculated. N was deemed insufficient if these values were not identical 
for all 100 distributions. 

4. To ensure that the analysis was robust, even if 𝑃(𝐾) or 𝑃∗(𝐾) were close to the 95% 
confidence intervals (0.025 and 0.975 respectively), the standard deviation of the 𝑃(𝐾) of 
the highest 𝑘 below the 𝐿𝐶𝐿ST%  and the standard deviation of the 𝑃∗(𝐾) of the lowest 𝑘 
above the 𝑈𝐶𝐿ST%  were calculated. Using z = 2.58 and 99% confidence intervals, N was 
deemed insufficient if for either of these cumulative probabilities 2.58	 × 	𝑆𝐷 ≥ 0.0001. 
This value was arbitrarily chosen to justify faith in the reliability of the estimates of the 
confidence intervals.  



Appendix 4: Combined Princess Alexandra Hospital and 
Gold Coast University Hospital cohort  
 
This appendix was part of the submitted manuscript and has been peer reviewed. It is posted as supplied by the 
authors. 

 
This section presents additional data for the combined Princess Alexandra Hospital and Gold 
Coast University Hospital cohorts that was not presented in the main manuscript.  
 
This includes 

1. Descriptive statistics for the combined PAH and GCUH eCPR cohort 
• Pre eCPR data 
• Characteristics of eCPR 
• Patient outcomes for eCPR 

2. The probability distribution functions for the combined PAH and GCUH cohorts.  
• Respiratory ECMO – RESP score class method 
• Respiratory ECMO – Logistic regression method 
• Cardiac ECMO – SAVE score class method 
• Cardiac ECMO – Logistic regression method 
• Cardiac ECMO – SAVE score class method adjusted to Alfred Hospital data 
• eCPR 

 
  



Descriptive statistics for combined eCPR cohort 
 
11 patients were treated with eCPR during the study period. One was excluded from this 
analysis because they were aged < 18 years. Of the 10 eligible patients, 2 were treated at 
PAH with one survivor and 8 were treated at GCUH with 2 survivors. Because the numbers 
were so low, the PAH and GCUH cohorts were not analysed separately.  
 
 

Total number of cases 10 
Age 48.5 (39-69) 
Male sex 7 (70%) 
Weight  83.5 (42-133) 
Body mass index  27.9 (17.5-39.2) 
Diagnostic group (one or more per patient) 

Postop cardiac surgery 3 (30%) 
Pulmonary embolism 3 (30%) 
Drug overdose 1 (10%) 
STEMI 2 (20%) 
Non-STEMI 2 (20%) 

In hospital cardiac arrest 7 (70%) 
 
 
Table A4.1: Pre-eCPR patient data, for combined GCUH and PAH eCPR cohort. 
 
All patients aged > 18 years treated with eCPR. Age, weight, and BMI as (median, range). 
Other parameters as number of cases (% of total number). One patient had a non-STEMI 
following cardiac surgery. 
  



Place ECMO first initiated  
ICU (PAH or GCUH) 4(40%) 
Operating theatre (PAH or GCUH) 4 (40%) 
Cardiac catheterisation lab (PAH or GCUH) 1 (10%) 
Other hospital ICU, then retrieved 1 (10%) 

Days on ECMO 4.5 (2-9) 
Outcome of ECMO  

Died on ECMO or palliative withdrawal of ECMO. 6 (60%) 
Survived ECMO 4 (40%) 

RBC units transfused during ECMO 14.5 (0-31) 
 
Circuit change outs  

0 9 (90%) 
1 1 (10%) 

 
Table A4.2: Characteristics of eCPR, for combined GCUH and PAH eCPR cohort. 
 
All patients aged > 18 years treated with eCPR. Days on ECMO and RBC units transfused 
during ECMO as median (range). Other parameters as number of cases (% of total number). 
If a patient was on ECMO for any part of a day, that day was counted as a day on ECMO.  
  



Continuous period of ICU care (days)* 9 (2-47) 
Total invasive mechanical ventilation days** 7.5 (2-45) 
Total ICU days** 10 (2-47) 
Continuous period of acute care (days) 14.5 (4-73) 
Total hospital admission including rehabilitation (days) 14.5 (4-104) 
Renal replacement therapy while in ICU 9 (90%) 
  
Total number of patients 10 
Discharge destination at end of continuous period of acute care  

Died 7 (70%) 
Dedicated rehabilitation ward or hospital 1 (10%) 
Chronic care facility 0 (0%) 
Home 2 (20%) 

 
Table A4.3: Patient outcomes, for combined GCUH and PAH eCPR cohort. 
 
All patients aged > 18 years treated with eCPR. Data presented as median (range) or number 
of cases (% of total number). Any part of a day counted as a full day. *Continuous period of 
ICU care during which ECMO commenced. **Includes readmissions to ICU. All patients that 
died, did so in the ICU. All survivors were eventually discharged home. No patient was 
transferred to another centre for consideration of VAD or cardiac transplantation.  
 
  



 

 

 

Figure A4.1: Respiratory ECMO - Probability distribution for combined GCUH and PAH 
cohort (RESP score class method).  
 
The risk of death predictions from the RESP score class were used to simulate the 
distribution of the number of deaths. This can range from 0 to 49. Dark grey bars lie 
outside 95% CI of this probability distribution function. Observed mortality (8 patients) is 
significantly less than predicted (p < 0.001). 

  



 
 

Figure A4.2: Respiratory ECMO - Probability distribution for combined GCUH and PAH 
cohort (Logistic regression method) 
 
The risk of death predictions from the logistic regression equations of the RESP score 
were used to simulate the distribution of the number of deaths. This can range from 0 to 
49. Blue bars lie outside 95% CI of this probability distribution function. Observed 
mortality (8 patients) is significantly less than predicted (p < 0.001). 
 

 

  



 

 

 

Figure 4.3: Cardiac ECMO - Probability distribution for combined GCUH and PAH cohort 
(SAVE score class method). 
 
The risk of death predictions from the SAVE score class were used to simulate the 
distribution of the number of deaths. This can range from 0 to 27. Dark grey bars lie 
outside 95% CI of this probability distribution function. Observed mortality (9 patients) is 
significantly less than predicted (p < 0.001). 

  



 

 
Figure 4.4: Cardiac ECMO - Probability distribution for combined GCUH and PAH cohort 
(Logistic regression  method) 
 
The risk of death predictions from the logistic regression equations of the SAVE score 
were used to simulate the distribution of the number of deaths. This can range from 0 to 
27. Blue bars lie outside 95% CI of this probability distribution function. Observed 
mortality (9 patients) is significantly less than predicted (p < 0.001). 

 
 
 
 

 



 

Figure 4.5: Cardiac ECMO - Probability distribution for combined GCUH and PAH cohort 
compared to the AH cohort.  
 
The predicted mortality assigned to each of the five risk classes of the SAVE score was 
adjusted to the observed mortality in each of these classes in the AH cohort of the SAVE 
study (see table 1). These modified risk of death predictions were used to simulate the 
distribution of the number of deaths. This can range from 0 to 27. Dark grey bars lie 
outside 95% CI of this probability distribution function. Observed mortality (9 patients) is 
below the median predicted number of deaths, but within the 95% confidence intervals. 

  



 

 

 

 

Figure 4.6: ECMO CPR - Probability distribution for combined GCUH and PAH cohort 
generated using the same mortality prediction of 0.71 for all patients.  
 
The mortality for adult ECMO CPR in the international summary of the ELSO registry 
(0.71) was used to simulate the distribution of the number of deaths. This can range 
from 0 to 10. Dark grey bars lie outside 95% CI of this probability distribution function. 
Observed mortality (8 patients) lies within the 95% confidence intervals, on the median 
of the distribution.  

 



Appendix 5: Princess Alexandra Hospital cohort  
 
This appendix was part of the submitted manuscript and has been peer reviewed. It is posted as supplied by the 
authors. 

 
This section presents the data for the Princess Alexandra Hospital respiratory and cardiac 
ECMO cohorts. Because the numbers were so low (2 patients with 1 survivor), the PA eCPR 
cohort was not analysed separately and is not presented in this section. 
 
This includes 

1. Descriptive statistics for the PAH respiratory and cardiac ECMO cohorts 
• Pre ECMO data 
• Characteristics of ECMO 
• Patient outcomes for ECMO 

2. The probability distribution functions for the PAH cohorts.  
• Respiratory ECMO – RESP score class method 
• Respiratory ECMO – Logistic regression method 
• Cardiac ECMO – SAVE score class method 
• Cardiac ECMO – Logistic regression method 
• Cardiac ECMO – SAVE score class method adjusted to Alfred Hospital data 
• Respiratory ECMO – Safer Care Victoria data for Alfred comparison 

 
  



 
Respiratory ECMO Cardiac ECMO 

Total number of cases 25 Total number of cases 17 
Age 36 (18-69) Age 52 (29-69) 
Male sex 16 (64%) Male sex 13 (76%) 
Weight  100 (50-142) Weight 90 (54-150) 
Body mass index  
 

33.0 (19.0-52.7) Body mass index 31.1 (17.0-45.3) 

Acute respiratory diagnosis group (one only per patient) Acute cardiogenic shock diagnosis group (one or more per patient) 
Viral pneumonia 13 (52%) Myocarditis 2 (12%) 
Bacterial pneumonia 3 (12%) Refractory VT/VF 2 (12%) 
Asthma 1 (4%) Post heart or lung transplantation 0 (0%) 
Trauma and burn 2 (8%) Congenital heart disease 0 (0%) 
Aspiration pneumonitis 2 (8%) Other diagnoses 15 (88%) 
Other acute respiratory diagnosis 4 (16%) Post non-transplant cardiac surgery 9 (53%) 

STEMI 5 (29%) 
Non-respiratory and chronic 
respiratory diagnoses 

0 (0%) Pulmonary embolism 3 (18%) 
Acute pre-ECMO organ failures  

Immunocompromised 3 (12%) Liver failure 9 (53%) 
Mechanical ventilation prior to ECMO  CNS dysfunction 0 (0%) 

Acute renal failure 8 (47%) 
<48 hours 13 (52%) Chronic renal failure 1 (6%) 
48 hours to 7 days 8 (32%) Duration of intubation prior to ECMO (h)  
>7days 4 (16%) <10 10 (59%) 

CNS dysfunction 5 (20%) 11-29 6 (35%) 
Acute associated non-pulmonary 
infection 

2 (8%) ≥30 1 (6%) 
Peak inspiratory pressure ≤ 20 1 (6%) 

Neuromuscular blockade agents prior to 
ECMO 

25 (100%) Pre-ECMO cardiac arrest 5 (29%) 
Diastolic BP ≥ 40* 7 (41%) 

NO use before ECMO 12 (48%) Pulse pressure ≤ 20* 6 (35%) 
HCO3 infusion before ECMO 5 (20%) HCO3 before ECMO ≤ 15* 8 (47%) 
Cardiac arrest before ECMO 3 (12%)  
PaCO2 ≥ 75* 10 (40%) 
Peak inspiratory pressure >= 42* 3 (12%) 
RESP risk class  Predicted mortality % Number of 

patients 
SAVE risk class Predicted mortality % Number of 

patients SAVE AH cohort 
I 8 3 (12%) I 25 0 0 (0%) 
II 24 10 (40%) II 42 10 1 (6%) 
III 43 7 (28%) III 58 28 5 (29%) 
IV 67 4 (16%) IV 70 37 6 (35%) 
V 82 1 (4%) V 82 94 5 (29%) 

 
Table A5.1: Pre-ECMO patient data for PAH  
All patients aged > 18 years treated with ECMO for cardiac or respiratory failure. Age, 
weight, and BMI as (median, range). Other parameters as number of cases (% of total 
number). * worst value in 6 hours before ECMO start time. Data collected using ELSO rules 
in place when RESP and SAVE scores were developed. Viral pneumonias with secondary 
bacterial infection were coded as viral pneumonia. Both patients with myocarditis had 
refractory VT/VF; one patient had STEMI after non-transplant cardiac surgery; one patient 
had non-transplant cardiac surgery for VSD complicating STEMI. 
  



 
 Respiratory ECMO Cardiac ECMO 

Place ECMO first initiated   
ICU (PAH) 13 (52%) 11 (65%) 
Operating theatre (PAH) 2 (8%) 5 (29%) 
Cardiac catheterisation lab (PAH) 0 (0%) 1 (6%) 

       Other hospital, then retrieved 10 (40%) 0 (0%) 
Days on ECMO* 11 (2-25) 7 (4-24) 
Outcome of ECMO   

Died on ECMO or palliative withdrawal of ECMO. 2 (8%) 2 (12%) 
Survived ECMO 23 (92%) 15 (88%) 

RBC units transfused during ECMO 10 (0-33) 19 (0-113) 
IABP while on ECMO 0 (0%) 7 (41%) 
   
Circuit change outs   
0 21 (84%) 15 (88%) 
1 3 (12%) 1 (6%) 
2 1 (4%) 1 (6%) 
   
Second ECMO run  1 (4%) 0 (0%) 

 
Table A5.2: Characteristics of ECMO for PAH  
All patients aged > 18 years treated with ECMO for cardiac or respiratory failure. 
Days on ECMO and RBC units transfused during ECMO as median (range). Other parameters 
as number of cases (% of total number). If a patient was on ECMO for any part of a day, that 
day was counted as a day on ECMO; for the patient that had 2 ECMO runs these have been 
combined to give the total days on ECMO.  
 
  



 
 

 Respiratory 
ECMO 

Cardiac 
ECMO 

Continuous period of ICU care (days)* 26 (5-71) 16 (4-81) 
Total invasive mechanical ventilation days** 24 (5-82)  14 (4-77) 
Total ICU days** 26 (5-91) 16 (4-81) 
Continuous period of acute care (days) 37 (10-142) 38 (5-133) 
Total hospital admission including rehabilitation (days) 38 (10-280) 41 (5-429) 
Renal replacement therapy while in ICU 14 (56%) 10 (59%) 
   
Total number of patients 25 17 
Discharge destination at end of continuous period of acute 
care 

  

Died 3 (12%) 6 (35%) 
Dedicated rehabilitation ward or hospital 6 (24%) 6 (35%) 
Chronic care facility 0 (0%) 0 (0%) 
Home 16 (64%) 5 (29%) 

 
Table A5.3: Patient outcomes for PAH 
All patients aged > 18 years treated with ECMO for cardiac or respiratory failure. Data 
presented as median (range) or number of cases (% of total number). Any part of a day 
counted as a full day. *Continuous period of ICU care during which ECMO commenced. 
**Includes readmissions to ICU. Several patients required prolonged rehabilitation due to 
severe orthopaedic trauma or spinal cord injury. All patients that died, did so in the ICU. All 
survivors were eventually discharged home. Three of the cardiac ECMO patients were 
transferred to another centre for consideration of VAD or cardiac transplantation; one 
received a VAD, but did not survive; of the two patients that did not receive transplantation 
or VAD, one survived.  
 
 



 
 

Figure A5.1: Respiratory ECMO - Probability distribution for PAH cohort (RESP score class method) 
The risk of death predictions from the RESP score class were used to simulate the distribution of the 
number of deaths. This can range from 0 to 25. Blue bars lie outside 95% CI of this probability distribution 
function. Observed mortality (3 patients) is significantly less than predicted (p < 0.01). 

  



 
 

Figure A5.2: Respiratory ECMO - Probability distribution for PAH cohort (Logistic regression  method) 
The risk of death predictions from the logistic regression equations of the RESP score were used to 
simulate the distribution of the number of deaths. This can range from 0 to 25. Blue bars lie outside 95% 
CI of this probability distribution function. Observed mortality (3 patients) is significantly less than 
predicted (p < 0.01). 

  



 

 
 

Figure A5.3: Cardiac ECMO - Probability distribution for PAH cohort (SAVE score class method) 
The risk of death predictions from the SAVE score class were used to simulate the distribution of the 
number of deaths. This can range from 0 to 17. Blue bars lie outside 95% CI of this probability distribution 
function. Observed mortality (6 patients) is significantly less than predicted (p < 0.01). 

  



 

 
 
 
Figure A5.4: Cardiac ECMO - Probability distribution for PAH cohort (Logistic regression  method) 
The risk of death predictions from the logistic regression equations of the SAVE score were used to 
simulate the distribution of the number of deaths. This can range from 0 to 17. Blue bars lie outside 95% 
CI of this probability distribution function. Observed mortality (6 patients) is significantly less than 
predicted (p < 0.01). 

  



 
 

Figure A5.5: Cardiac ECMO - Probability distribution for PAH cohort compared to the AH cohort.  
The predicted mortality assigned to each of the five risk classes of the SAVE score was adjusted to the 
observed mortality in each of these classes in the AH cohort of the SAVE study (see table 1). These 
modified risk of death predictions were used to simulate the distribution of the number of deaths. This 
can range from 0 to 17. Blue bars lie outside 95% CI of this probability distribution function. Observed 
mortality (6 patients) is below the median predicted number of deaths, but within the 95% confidence 
intervals. 

  



In the PAH cohort there was 3 deaths and 22 survivors in the respiratory ECMO patients. As 
none of the patients were discharged home with palliative intent, it was assumed that any 
patient that was alive at hospital discharge could be compared to the AH “alive at 30 days” 
figures from the Safer Care Victoria report for the purpose of this analysis. In that report 
there were 26 deaths and 45 survivors. 
 
Fisher’s exact test (Matlab) was used to compare the respiratory ECMO survival data from 
PA to that at AH.  
 

 Alive Dead 
Alfred Hospital 45 26 
Princess Alexandra Hospital 22 3 

 
Fisher’s exact test (Matlab) was used to assess the null hypothesis that there is no non-random 
association between the two cohorts (Alfred vs PA) and the mortality outcome (dead vs alive). The null 
hypothesis is rejected with p = 0.0235. 
 

Given the differences in the methodology of data collection, lack of risk adjustment, and 
different case-mixes, all of which could introduce bias, this result should be interpreted with 
extreme caution. It does, however, support the contention that good outcomes can be 
achieved in low volume centres. 
 
 



Appendix 6: Gold Coast University Hospital cohort  
 
This appendix was part of the submitted manuscript and has been peer reviewed. It is posted as supplied by the 
authors. 

 
This section presents the data for the Gold Coast University Hospital respiratory and cardiac 
ECMO cohorts. 27 patients were treated with respiratory ECMO during the study period, but 
3 were excluded from this analysis because they were aged < 18 years. Because the 
numbers were so low (8 patients with 2 survivors), the GCUH eCPR cohort was not analysed 
separately and is not presented in this section. 
 
This includes 

1. Descriptive statistics for the GCUH respiratory and cardiac ECMO cohorts 
• Pre ECMO data 
• Characteristics of ECMO 
• Patient outcomes for ECMO 

2. The probability distribution functions for the PAH cohorts.  
• Respiratory ECMO – RESP score class method 
• Respiratory ECMO – Logistic regression method 
• Cardiac ECMO – SAVE score class method 
• Cardiac ECMO – Logistic regression method 
• Cardiac ECMO – SAVE score class method adjusted to Alfred Hospital data 
• Respiratory ECMO – Safer Care Victoria data for Alfred comparison 

 
 
  



Respiratory ECMO Cardiac ECMO 
Total number of cases 24 Total number of cases 10 
Age 42 (19-75) Age 52.5 (18-68) 
Male sex 17 (71%) Male sex 6 (60%) 
Weight  78 (50-178) Weight 60 (45-118) 
Body mass index  26.6 (18.4-65.6) Body mass index 20.9 (15.0-30.5) 
Acute respiratory diagnosis group (one only per patient) Acute cardiogenic shock diagnosis group (one or more per patient) 

Viral pneumonia 6 (25%) Myocarditis 0 (0%) 
Bacterial pneumonia 8 (33%) Refractory VT/VF 1 (10%) 
Asthma 1 (4%) Post heart or lung transplantation 0 (0%) 
Trauma and burn 1 (4%) Congenital heart disease 1 (10%) 
Aspiration pneumonitis 5 (21%) Other diagnoses 9 (90%) 
Other acute respiratory diagnosis 3 (13%) Post non-transplant cardiac surgery 1 (10%) 

STEMI 1 (10%) 
Non-respiratory and chronic 
respiratory diagnoses 

0 (0%) Pulmonary embolism 1 (10%) 
Septic cardiomyopathy 3 (30%) 

Immunocompromised 3 (13%) Thyrotoxic cardiomyopathy 3 (30%) 
Mechanical ventilation prior to ECMO    

Acute pre-ECMO organ failures  
<48 hours 20 (83%) Liver failure 10 (100%) 
48 hours to 7 days 3 (13%) CNS dysfunction 2 (20%) 
>7days 1(4%) Acute renal failure 6 (60%) 

CNS dysfunction 6 (25%) Chronic renal failure 0 (0%) 
Acute associated non-pulmonary 
infection 

4 (17%) Duration of intubation prior to ECMO (h)  
<10 9 (90%) 

Neuromuscular blockade agents prior to 
ECMO 

24 (100%) 11-29 1 (10%) 
≥30 0 (0%) 

NO use before ECMO 17 (71%) Peak inspiratory pressure ≤ 20 3 (30%) 
HCO3 infusion before ECMO 6 (25%) Pre-ECMO cardiac arrest 3 (30%) 
Cardiac arrest before ECMO 4 (17%) Diastolic BP ≥ 40* 8 (80%) 
PaCO2 ≥ 75* 10 (42%) Pulse pressure ≤ 20* 3 (30%) 
Peak inspiratory pressure >= 42* 8 (33%) HCO3 before ECMO ≤ 15* 10 (100%) 
RESP risk class  Predicted mortality % Number of 

patients 
SAVE risk class Predicted mortality % Number of 

patients SAVE AH cohort 
I 8 4 (17%) I 25 0 0 (0%) 
II 24 9 (38%) II 42 10 0 (0%) 
III 43 4 (17%) III 58 28 3 (30%) 
IV 67 5 (21%) IV 70 37 5 (50%) 
V 82 2 (8%) V 82 94 2 (20%) 

 
Table A5.1: Pre-ECMO patient data for GCUH 
All patients aged > 18 years treated with ECMO for cardiac or respiratory failure. Age, 
weight, and BMI as (median, range). Other parameters as number of cases (% of total 
number). * worst value in 6 hours before ECMO start time. Data collected using ELSO rules 
in place when RESP and SAVE scores were developed. Viral pneumonias with secondary 
bacterial infection were coded as viral pneumonia. The patient with refractory VT/VF had 
STEMI.   



 Respiratory ECMO Cardiac ECMO 
Place ECMO first initiated   

ICU (GCUH) 14 (58%) 5 (50%) 
Operating theatre (GCUH) 4 (17%) 2 (20%) 
Cardiac catheterisation lab (GCUH) 0 (0%) 2 (20%) 

Other hospital, then retrieved 6 (25%) 1 (10%) 
Days on ECMO* 14 (1-53) 6 (3-13) 
Outcome of ECMO   

Died on ECMO or palliative withdrawal of ECMO. 4 (17%) 3 (30%) 
Survived ECMO 20 (83%) 7 (70%) 

RBC units transfused during ECMO 10 (0-80) 6 (0-54) 
IABP while on ECMO 0 (0%) 0 (0%) 
   
Circuit change outs   
0 17 (71%) 10 (0%) 
1 5 (21%) 0 (0%) 
2 2 (8%) 0 (0%) 
 
Table A5.2: Characteristics of ECMO for GCUH 
All patients aged > 18 years treated with ECMO for cardiac or respiratory failure. 
Days on ECMO and RBC units transfused during ECMO as median (range). Other parameters 
as number of cases (% of total number). If a patient was on ECMO for any part of a day, that 
day was counted as a day on ECMO. No patient required more than one ECMO run.  
 
  



 Respiratory 
ECMO 

Cardiac 
ECMO 

Continuous period of ICU care (days)* 33 (2-102) 19.5 (2-34) 
Total invasive mechanical ventilation days** 28.5 (2-100)  14.5 (2-29) 
Total ICU days** 33 (2-102) 19.5 (2-34) 
Continuous period of acute care (days) 40 (7-105) 31.5 (3-85) 
Total hospital admission including rehabilitation (days) 46 (7-199) 50.5 (3-85) 
Renal replacement therapy while in ICU 14 (58%) 6 (60%) 
   
Total number of patients 24 10 
Discharge destination at end of continuous period of acute 
care 

  

Died 5 (21%) 3 (30%) 
Dedicated rehabilitation ward or hospital 7 (29%) 4 (40%) 
Chronic care facility 0 (0%) 0 (0%) 
Home 12 (50%) 3 (30%) 

 
Table A5.3: Patient outcomes for GCUH. 
All patients aged > 18 years treated with eCPR. Data presented as median (range) or number 
of cases (% of total number). Any part of a day counted as a full day. *Continuous period of 
ICU care during which ECMO commenced. **Includes readmissions to ICU. Several patients 
required prolonged rehabilitation due to severe orthopaedic trauma or spinal cord injury. All 
patients that died, did so in the ICU. All survivors were eventually discharged home. Three 
of the cardiac ECMO patients were transferred to another centre for consideration of VAD 
or cardiac transplantation; none received a VAD or cardiac transplantation; one survived.  
 
  



 
 
Figure A5.1: Respiratory ECMO - Probability distribution for GCUH cohort (RESP score class method) 
The risk of death predictions from the RESP score class were used to simulate the distribution of the 
number of deaths. This can range from 0 to 24. Blue bars lie outside 95% CI of this probability distribution 
function. Observed mortality (5 patients) is below the median predicted number of deaths, but lies within 
the 95% confidence intervals. 

  



 

 
 
Figure A5.2: Respiratory ECMO - Probability distribution for GCUH cohort (Logistic regression  method) 
The risk of death predictions from the logistic regression equations of the RESP score were used to 
simulate the distribution of the number of deaths. This can range from 0 to 24. Blue bars lie outside 95% 
CI of this probability distribution function. Observed mortality (5 patients) is significantly less than 
predicted (p < 0.05). 

  



 
 

Figure A5.3: Cardiac ECMO - Probability distribution for GCUH cohort (SAVE score class method) 
The risk of death predictions from the SAVE score class were used to simulate the distribution of the 
number of deaths. This can range from 0 to 10. Blue bars lie outside 95% CI of this probability distribution 
function. Observed mortality (3 patients) is significantly less than predicted (p < 0.05). 

  



 
 

 
Figure A5.4: Cardiac ECMO - Probability distribution for GCUH cohort (Logistic regression  method) 
The risk of death predictions from the logistic regression equations of the SAVE score were used to 
simulate the distribution of the number of deaths. This can range from 0 to 10. Blue bars lie outside 95% 
CI of this probability distribution function. Observed mortality (3 patients) is significantly less than 
predicted (p < 0.05). 

 



  
 

 
 

Figure A5.5: Cardiac ECMO - Probability distribution for GCUH cohort compared to the AH cohort.  
The predicted mortality assigned to each of the five risk classes of the SAVE score was adjusted to the 
observed mortality in each of these classes in the AH cohort of the SAVE study (see table 1). These 
modified risk of death predictions were used to simulate the distribution of the number of deaths. This 
can range from 0 to 10. Blue bars lie outside 95% CI of this probability distribution function. Observed 
mortality (3 patients) is below the median predicted number of deaths, but within the 95% confidence 
intervals. 

  



In the GCUH cohort there were 5 deaths and 19 survivors in the respiratory ECMO patients. 
As none of the patients were discharged home with palliative intent, it was assumed that 
any patient that was alive at hospital discharge could be compared to the AH “alive at 30 
days” figures from the Safer Care Victoria report for the purpose of this analysis. In that 
report there were 26 deaths and 45 survivors. 
 
Fisher’s exact test (Matlab) was used to compare the respiratory ECMO survival data from 
GCUH to that at AH.  
 

 Alive Dead 
Alfred Hospital 45 26 
GCUH 19 5 

 
Fisher’s exact test (Matlab) was used to assess the null hypothesis that there is no non-random 
association between the two cohorts (Alfred vs GCUH) and the mortality outcome (dead vs alive). The null 
hypothesis is not rejected with p = 0.2097. 
 

Given the differences in the methodology of data collection, lack of risk adjustment, and 
different case-mixes, all of which could introduce bias, this result should be interpreted with 
caution. It is, however, in keeping with the contention that good outcomes can be achieved 
in low volume centres. 
 
  
 


