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Derived variables

Days alive and at home (DAH)
For the calculation of DAH, we consider “home” as the usual abode of the patient recorded at baseline, which may not be a home in the traditional sense. Escalation of care or time away from the usual abode during the follow-up period will count as a day away from home, as set out in Table 1.

DAH is calculated from the date of index surgery and does not include time spent in hospital prior to this. DAH will be calculated using usual abode recorded at baseline, date of surgery, date of discharge from index hospital admission, discharge location, and location diaries used to record patient location following discharge from the index hospital admission. As patient location diaries are self-reported, they may be subject to biases that are difficult to detect and control for. 

[bookmark: _Ref176864097]Table 1 What counts as a day away from home?
	
	Escalation of care/time away from “usual abode” 
during follow-up period

	
	Home without support
	Home with support
	Relative or friend’s home without support
	Relative or friend’s home with support
	Residential home without support
	Residential home with support
	Respite care with or without support△
	Nursing home with or without support△
	Hospital with or without support△
	Other without support
	Other with support

	Baseline Usual abode
	Home without support
	N
	Y
	N
	Y
	Y
	Y
	Y
	Y
	Y
	*
	*

	
	Home with support
	N
	N
	N
	Y
	Y
	Y
	Y
	Y
	Y
	*
	*

	
	Relative or friend’s home without support
	N
	Y
	N
	Y
	Y
	Y
	Y
	Y
	Y
	*
	*

	
	Relative or friend’s home with support
	N
	N
	N
	N
	Y
	Y
	Y
	Y
	Y
	*
	*

	
	Residential home without support
	N
	N
	N
	N
	N
	Y
	Y
	Y
	Y
	*
	*

	
	Residential home with support
	N
	N
	N
	N
	N
	N
	Y
	Y
	Y
	*
	*

	
	Respite care with or without support△
	N
	N
	N
	N
	N
	N
	N
	Y
	Y
	*
	*

	
	Nursing home with or without support△
	N
	N
	N
	N
	N
	N
	N
	N
	Y
	*
	*

	
	Hospital with or without support△
	N
	N
	N
	N
	N
	N
	N
	N
	N
	*
	*

	
	Other without support
	N
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	
	Other with support
	N
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*


 * To be decided case-by-case.
△ There are some options that could be chosen in the eCRF which are not possible in reality (i.e., locations where support is provided by default). These have been merged (e.g., hospital with or without support)

For patients that are alive at time T, DAH is derived as follows:




where
· T denotes the length of the period of interest since surgery in days. T equals 30 or 90 in the NOTACS study,
· I(…) denotes the indicator function which equals 1 if the condition is met and 0 otherwise,
·   denotes the binary escalation assessment of the tth day of the period of interest for patient i according to Table 1 and to the case by case assessment made when needed (with levels ‘Y’ for escalation and ‘N’ otherwise). 

For example, for a patient whose usual abode at baseline is recorded as “Home without support”,  would include days spent at:

· Home with support
· Relatives home with support
· Residential home without support
· Residential home with support
· Respite care with or without support
· Nursing home with or without support
· Hospital with or without support
· Other without support (to be decided case-by-case)
· Other with support (to be decided case-by-case)

but would not include days spent at:

· Home without support
· Relatives home without support.

For those patients whose baseline usual abode is recorded as “Other without support” or “Other with support”, we will use at least two blinded members of the trial team to decide whether a subsequent change in location should be counted as a day away from “home”/escalation of care (unless moving to “Home without support”).  Similarly, if a patient records “Other without support” or “Other with support” as their discharge location or in the patient location diary at any point during the 90 day follow-up period, we will use at least two blinded members of the trial team to decide whether this should be counted as a day away from “home”/escalation of care. If consensus is not reached, an additional blinded member of the trial team will be consulted. 

Patients who receive “hospital in the home” during their index hospital admission will be treated as if they were in hospital for that period of time.

Patients that are not alive at time T will be imputed with a DAH of 0 (Paul S Myles, Validation of days at home as an outcome measure after surgery: a prospective cohort study in Australia). 
Where a participant changes location (e.g. hospital to home, or home to hospital) their location for that day is based on where they spent the night. Specifically, if a patient changes location on day 30 or day 90 it will be incorporated in the DAH score based on where the patient spent the night on day 30 or 90. 



Time spent on intervention and Compliance
Time spent on SOT or HFNT will be calculated for each patient using the oxygen log case report form (CRF). The date and time started and the date and time stopped are captured within the oxygen log CRF. Changes to oxygen therapy settings are also recorded with start and stop dates and times. 

In straightforward cases, the time spent on either SOT or HFNT can be derived simply by the modulus of the time difference in minutes between the date and time treatment was started and stopped.

For patients with multiple start and stop dates and times, or for patients where the intervention settings were changed, the time spent on intervention can be derived by taking the modulus of the time difference in minutes between the date and time treatment was started and stopped for each individual entry on the oxygen log CRF, and summing across these for each patient to get a total time in minutes.

For the purpose of determining treatment compliance, during the 16 hours, up to a total of one hour off treatment is allowed for any required transfers around the hospital and/or physiotherapy mobilisation. 

To allow for patients who change from SOT to HFNT or vice versa, time on SOT and time on HFNT will both be calculated separately for each patient. 

[bookmark: _Toc100296853]Age
Age will be defined as age at baseline. Age will be calculated in years, as the difference between the date the baseline CRF was completed and the date of birth. Age will be rounded down to whole years (e.g. 50.65 years will be rounded down to 50 years).

[bookmark: _Toc100296854]ROX Index
Data to calculate ROX Index will be collected at 2, 6, 12, 24 and 48 hours post extubation. It is calculated by the ratio of SpO2/FiO2 (%) divided by respiratory rate (breaths per minute). 

[bookmark: _Toc100296855]EuroSCORE
Care data will be collected to calculate the EuroSCORE II. This will be recorded in the database as a single, pre-calculated percentage with no further derivation needed.  

[bookmark: _Toc100296856]ARISCAT
Data will be collected to calculate the ARISCAT score. ARISCAT score will be recorded in the database as 7 individual components, from which we will calculate the ARISCAT score using the following scoring system (Jaume Canet) (Mazo V):

	ARISCAT component
	Level
	Score

	Age
	≤50
	0

	
	51-80
	+3

	
	>80
	+16

	Pre-operative SpO2
	≥96%
	0

	
	91-95%
	+8

	
	≤90%
	+24

	Respiratory infection in the last month
	No
	0

	
	Yes
	+17

	Preoperative anemia (Hgb ≤10 g/dL)
	No
	0

	
	Yes
	+11

	Surgical incision
	Peripheral
	0

	
	Upper abdominal
	+15

	
	Intrathoracic
	+24

	Duration of surgery
	<2 hours
	0

	
	2-3 hours
	+16

	
	>3 hours
	+23

	Emergency procedure
	No
	0

	
	Yes
	+8



A patient receives one score for each of the seven ARISCAT components. The overall ARISCAT score is calculated by summing the scores for the seven ARISCAT components for each patient.

ARISCAT score can also be categorised into three risk categories such that:
· Low risk: ARISCAT score <26
· Intermediate risk: ARISCAT score 26-44
· High risk: ARISCAT score >44

[bookmark: _Toc100296857]EQ-5D-5L and QALYs
The mapping utility value of EQ-5D-5L will be created through crosswalk index value sets (al) or new EQ-5D-5L value sets should these become available, and QALYs will be calculated at 30 days and 90 days after surgery. This will be done by the health economist.

[bookmark: _Toc100296858]BMI
Body mass index (BMI) will be calculated using the following formula:



Where m = mass (in kilograms)
	h = height (in meters)

[bookmark: _Toc100296859]Procedure length
Procedure length will be calculated as the time of procedure end minus the time of procedure start, and will be calculated in minutes. 

[bookmark: _Toc100296860]Time with cross-clamp on
Time with cross-clamp on will be calculated as the time of cross-clamp coming off minus the time of cross-clamp going on, and will be calculated in minutes.

[bookmark: _Toc100296861]Time in inpatient locations
For the index admission, the time spent in a number of inpatient locations (ward, critical care unit, recovery unit, etc) will be calculated as the difference in minutes between the date and time a patient left a location minus the date and time a patient entered a location. 

For example, if a patient entered the critical care unit at 3:15pm on 1st January 2021 and left the critical care unit at 7:20am on 2nd January 2021, their time spent on the critical unit would be 965 minutes (or 16 hours and 5 minutes). If the same patient then arrived on a ward at 7.30am on 2nd January 2021 and left the ward at 6:45pm on 4th January 2021, their time spent on the ward would be 3555 minutes (or 2 days 11 hours and 15 minutes).

Populations

In addition to the populations defined in the manuscript, the following populations will be included in the statistical analysis: 

Full population 
The full population includes all patients recruited to the trial. In the case of constructing a CONSORT diagram, in this instance only, the full population will also include those screened for the trial.

Per-protocol population
The per-protocol population includes all subjects who adhered to the trial protocol by receiving the treatment randomly allocated to them for a minimum of 16 hours, with a total of one hour off treatment allowed for hospital transfers and/or physiotherapy, no matter whether they completed all of their follow-ups. Any subject who did not receive the treatment randomly allocated to them for at least 16 hours will be excluded from the per-protocol population.

Time-on-treatment populations
Two time-on-treatment (ToT) populations will be defined in a similar way to the per-protocol population, but with alternative minimum treatment periods. These will include all subjects who received the treatment they were randomly allocated to for:

A. At least 8 hours
B. At least 24 hours

For the purpose of determining the ToT populations, patients will be considered as compliant provided that they receive either 8 hours (ToT population A) or 24 hours (ToT population B) of randomised therapy, with a total of one hour off treatment allowed for hospital transfers and/or physiotherapy.

Sensitivity analysis

Alternative population definitions
The primary efficacy analysis will be repeated with a number of alternative population definitions to examine the robustness of the results from the primary efficacy analysis. These alternative analyses will include:
· Using the per-protocol population instead of the intention-to-treat population
· Using each of the two time-on-treatment populations instead of the intention-to-treat population 
· Including only the sub-group of patients who required an escalation of oxygen therapy (in line with the Protocol defined escalation protocol

Due to multiplicity, we will only report the difference in medians with corresponding 95% confidence intervals between treatment groups for these alternative population definitions.

Alternative definition of DAH90 for patients that die during follow-up
In the primary efficacy analysis DAH90 will be treated as 0 for any patient that dies during the trial, following the methods of Myles (Paul S Myles, Validation of days at home as an outcome measure after surgery: a prospective cohort study in Australia). We will perform a sensitivity analysis for the primary efficacy analysis to assess the impact of assigning a DAH90 score of zero to patients that die at any time within the 90 day follow-up period by relaxing this rule and replacing these zero values by the observed DAH90 value for these patients. In this sensitivity analysis, DAH90 will be calculated as previously described but DAH90 will not be automatically scored as 0 for patients who die. Due to multiplicity, we will only report the difference in medians with corresponding 95% confidence intervals between treatment groups for this analysis.

Missing data
If the missingness rate in DAH90 exceeds 5%, we will take further steps to investigate the type of missingness for the subset of variables included in the primary and secondary analyses. We will use logistic regression to investigate whether the missingness indicator of each of these variables can be predicted by the other variables. If none of the missing indicators can be predicted by the other variables (i.e. p>0.05) we will assume that these data are missing completely at random (MCAR). Otherwise we will assume that the missing data are missing at random (MAR). We will also use Little’s test (Little) for the continuous variables as a further way to assess the MCAR assumption. If the observed missing data are found to be MCAR in all of the missing data tests, we will ignore missing observations and run complete-case analysis.

If the missing data mechanism is found not to be MCAR in any of the missing data mechanism tests, as a sensitivity analysis to evaluate the robustness of the primary analysis we will assume the missing data mechanism is MAR and impute the missing data by using multiple imputation by chained equations (Azur MJ). The number of imputed data sets will be based on the percentage of patients with missing data in the subset of variables included in the missing data mechanism tests (Ian R. White). For example, if 5% of patients have missing data in the subset of variables included in the missing data mechanism tests then five imputed data sets will be produced. For each of these m imputed datasets, ten imputation cycles will be used (Ian R. White). The imputed values from the last cycle in each imputed data set will be retained and these will form our m imputed data sets. The imputation models will include the primary outcome variable and relevant explanatory variables used in the primary analysis and secondary analyses sections of the final analysis report to prevent estimation bias (Ian R. White).  In the imputation model we will use predictive mean matching for all covariables except for derived variables. For derived variables we will use a fixed formula to impute missing data. The primary analysis will be repeated for each of the m imputed data sets, and the median p-value across these m individual analyses will be calculated (Eekhout). The median p-value will be provided as the result of this sensitivity analysis.

As the main focus of the missing data analysis is on the robustness of the primary analysis, if the proportion of missing data for secondary analysis variables is more than 5% but the proportion of missing data for the primary endpoint is less than 5%, no further investigations into the missing data mechanism or imputation will be performed.

The way missing data is handled may be different for health economic purposes, as imputation may be needed even if the proportion of missing data is low to avoid exclusion of patients that partially contribute data. This will be detailed separately in the health economics analysis plan (HEAP).

Other analyses

Descriptive statistics
Descriptive statistics will be reported at the final analysis for a range of variables, split by treatment arm. These will include:
· Missing data for primary and secondary analysis variables
· Baseline demographic variables
· Baseline ethnicity, separately for UK, Australia and New Zealand
· Chosen follow-up method
· Patient-related risk factor for postoperative pulmonary complications
· Baseline residence and support requirements
· Past medical history
· Baseline surgical intervention plan
· Baseline EUROSCORE II and ASA risk rating
· Baseline ARISCAT score
· Pre-operative blood results
· Pre-admission medications
· Surgical procedure
· Oxygen log
· Post-operative blood gas on intervention
· Post-operative blood gas post intervention
· Post-operative blood results post extubation
· Post-extubation ROX index
· Return to theatre
· Diagnostic tests completed after tracheal extubation to discharge
· 30 day resource use
· 90 day resource use
· Discharge Participant and Family Resource Use questionnaire
· DAH30
· DAH90
· Duration (days) of hospital stay for index admission following surgery 
· Time spent at each inpatient location for index admission
· Inpatient medication
· Medication after discharge from index admission
· Discharge destination
· Health professional visits after tracheal extubation
· Hospital re-admission following discharge
· Duration (days) of all hospital stays (including both index admission and any re-admissions)
· Frequency and duration (days) of non-hospital stays away from home following discharge from index hospital admission
· Baseline EQ-5D-5L questionnaire
· Discharge EQ-5D-5L questionnaire 
· Day 30 EQ-5D-5L questionnaire
· Day 90 EQ-5D-5L questionnaire
· Baseline Barthel Index questionnaire
· Discharge Barthel Index questionnaire
· Day 30 Barthel Index questionnaire
· Day 60 Barthel Index questionnaire


Recruitment 
A CONSORT diagram will show the flow of patients through the trial, from recruitment through to treatment allocation and the three follow-up time-points (discharge, 30 days and 90 days).

Descriptive statistics of recruitment variables will be reported at the final analysis, split by treatment arm. These will include:
· Inclusion and exclusion criteria
· Eligibility
· Number of patients at each study site by study stage
· Number of patients completing 90 day follow-up by country
· Withdrawals

Compliance

Descriptive statistics of compliance variables will be reported at the final analysis, split by treatment arm where appropriate. These will include:
· Summary of treatment compliance
· Reasons for non-compliance
· Summary of compliance for the time-on-treatment populations
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