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Model diagram
The figure below shows the four states in the multi-state survival model. Patients start in the “ECMO & supine” state on the day they begin ECMO. Patients in the prone position on their first day of ECMO start in the “ECMO & Prone” state. Patients can move from Supine to Prone, and back from Prone to Supine. ECMO = Extracorporeal Membrane Oxygenation
Figure: The four states in the model and the possible movements between states
[image: 1_ecmo_prone_multistate_files/figure-docx/unnamed-chunk-13-1.png]
[bookmark: table-of-transitions-between-states]Table of transitions between states
This table shows the transitions (movements) between the four states.

Table: Transition numbers between states. ECMO = Extracorporeal Membrane Oxygenation
	
	State moved to

	State moved from
	Supine
	Prone
	Discharge
	Death
	Censored

	ECMO & Prone
	59
	0
	1
	7
	1

	ECMO & Supine
	0
	27
	94
	81
	48


[bookmark: models-of-prone]Models of prone
Here we examine whether there are important predictors of whether patients get prone positioning. This is important because prone positioning was not a randomly allocated treatment, hence patients who get prone may have important differences from patients who do not. This could then cause confounding when we examine the effects of prone on death and discharge. Understanding the differences between patients who did and did not receive prone positioning will help us understand the potential biases and will also be use to create weights for a propensity weighted analysis.
[bookmark: model-diagram-for-models-of-prone]Model diagram (for models of prone)
[bookmark: _Hlk67937574]Figure: The three states in the model and the possible movements between states. ECMO = Extracorporeal Membrane Oxygenation

[image: 1_ecmo_prone_multistate_files/figure-docx/unnamed-chunk-15-1.png]
[bookmark: Xb29f35edd280aa343694b9c40b37b2f7150270f]Cumulative risk plot for prone positioning
The plot below shows the times that patients received prone positioning. For this analysis we examine the time to first prone position and do not consider whether a patient was later moved to supine.
Figure: Cumulative probabilities over time of moving to prone, discharge and death states
[image: 1_ecmo_prone_multistate_files/figure-docx/unnamed-chunk-16-1.png]
Many patients were already prone on the day ECMO started. Death and discharge were competing risks for experiencing prone position. We need to account for this censoring when examining the predictors of prone.
[bookmark: survival-model-for-prone-positioning]Survival model for prone positioning
We use a Weibull survival model to examine the time to prone position. This modeled the time to prone position whilst accounting for censoring due to death and discharge, or administrative censoring if the patient was still on ECMO at the end of the study.
The table below is the hazard ratios and 95% credible intervals for the survival model of prone. A hazard ratio of 1 indicates no change in risk, whereas a hazard ratio above 1 indicates increased risk, and a hazard ratio below 1 indicated decreased risk.
Table: Hazard ratios and 95% credible intervals for prone position from the Weibull model
	variable
	HR
	CI

	Male
	0.80
	0.44 to 1.47

	Age (+10 years)
	0.68
	0.50 to 0.90

	Calendar time (+30 days)
	1.02
	0.80 to 1.28

	BMI (+5 kg/m2)
	0.74
	0.58 to 0.92

	Prone before ECMO
	0.82
	0.41 to 1.65


Older patients have a reduced hazard of being put in a prone position (HR = 0.68). Patients with a higher BMI have a reduced hazard of being put in a prone position (HR = 0.74).
There were 32 patients who were administratively censored, meaning they were not yet discharged or dead by the end of the study.
[bookmark: X1c197186d68c6c62dd16d9cdc410482f0b3e3cb]Check Weibull assumption for time to prone
[image: 1_ecmo_prone_multistate_files/figure-docx/unnamed-chunk-20-1.png]
[bookmark: models-of-death-and-discharge]Models of death and discharge
Here we examine the key outcomes of death and discharge. We examine whether prone positioning is associated with death or discharge whilst controlling for potential confounders.
Table: Expected length of stay in days. ECMO = Extracorporeal Membrane Oxygenation
	
	State moved to

	State moved from
	ECMO & supine
	ECMO & prone
	Discharge
	Death

	ECMO & supine
	33.9 (30.8, 37.2)
	1.6 (1.0, 2.4)
	25.1 (21.2, 29.1)
	29.3 (24.6, 34.1)

	ECMO & prone
	26.6 (22.2, 30.6)
	9.7 (7.1, 13.7)
	23.4 (18.9, 27.4)
	30.3 (23.9, 38.3)


The table shows expected lengths of stay between states, with the current state in the rows on the left and the new state in the columns along the top. The results are up to day 90. These results do not adjust for potential confounders.
The days in parentheses are 95% confidence intervals based on 200 bootstrap replications.
The results use 232 patients.
Figure: Plot of predicted probabilities for the four states
[image: 1_ecmo_prone_multistate_files/figure-docx/unnamed-chunk-23-1.png]
There is relatively little change in patients’ states after day 70.









[bookmark: cumulative-risk-plots]Cumulative risk plots
Figure: Cumulative probabilities over time for the four states.
[image: 1_ecmo_prone_multistate_files/figure-docx/unnamed-chunk-24-1.png]
The plots show the cumulative probability over time of moving between states. The left panel shows the probabilities for patients in the “ECMO and prone” state, and the right panel shows the probabilities for patients in the “ECMO and supine” state. There is a steady accumulation of deaths in patients in the supine group (black line in right panel), although this slows after around 40 days. The movement of patients from the supine to the prone group greatly reduces after around 12 days (red line in right panel). Patients in the supine position are more likely to eventually experience discharge than patients in the prone position (green lines).
[bookmark: survival-models]Survival models
Here we model the survival time and outcome (discharge/death) with the aim of examining prone position whilst adjusting for confounders.
[bookmark: time-to-death-and-discharge]Time to death and discharge
The table below is the hazard ratios (HRs) and 95% credible intervals for the competing risks of death and discharge. A hazard ratio of 1 indicates no change in risk, whereas a hazard ratio above 1 indicates increased risk, and a hazard ratio below 1 indicated decreased risk.
Table: Hazard ratios and 95% credible intervals for death and discharge from the Weibull model
	 
	Death
	Discharge

	Variable
	HR
	95% CI
	HR
	95% CI

	Male
	1.23
	0.72 to 2.16
	1.13
	0.66 to 1.97

	Age (+10 years)
	1.40
	1.09 to 1.81
	0.72
	0.57 to 0.91

	Calendar time (+30 days)
	1.21
	0.99 to 1.46
	0.59
	0.42 to 0.80

	BMI (+5 kg/m2)
	1.12
	0.93 to 1.33
	1.02
	0.86 to 1.19

	Prone position during ECMO
	0.85
	0.34 to 1.95
	0.04
	0.00 to 0.32

	Prone before ECMO
	0.97
	0.54 to 1.75
	2.15
	1.11 to 4.38


Prone position somewhat reduces the hazard of death (HR = 0.85).
Older age increases the hazard of death (HR = 1.40). Older age decreases the hazard of discharge (HR = 0.72), which increases the length of time on ECMO. Calendar time has a strong effect on discharge (HR = 0.59), with more days on ECMO (reduced discharge hazard) over calendar time.
There were 48 patients who were administratively censored, meaning they were not yet discharged or dead by the end of the study.
[bookmark: Xcf95b1220d19755d9b86d91e0804ef78850cd08]Check Weibull assumption for death and discharge
[bookmark: a-death]a) Death
[image: 1_ecmo_prone_multistate_files/figure-docx/unnamed-chunk-28-1.png]
[bookmark: b-discharge]b) Discharge
[bookmark: cumulative-survival-models][image: 1_ecmo_prone_multistate_files/figure-docx/unnamed-chunk-29-1.png]

Cumulative survival models
The survival models in this section focus on the patients’ final (or cumulative) outcome of death and discharge, whereas the previous models examined the instantaneous hazard of experiencing death or discharge.
The table below shows the cumulative hazard ratios and 95% confidence intervals for death and discharge.


Table: Hazard ratios and 95% confidence intervals for death and discharge using a cumulative probability regression model
	
	Death
	Discharge

	Variable
	HR1
	CI1
	HR2
	CI2

	Male
	1.19
	0.77 to 1.86
	0.73
	0.48 to 1.12

	Age (+10 years)
	1.46
	1.19 to 1.78
	0.78
	0.66 to 0.93

	Calendar time (+30 days)
	1.10
	0.99 to 1.23
	0.74
	0.63 to 0.87

	BMI (+5 kg/m2)
	1.13
	0.98 to 1.29
	0.99
	0.86 to 1.13

	Prone position during ECMO
	0.31
	0.14 to 0.68
	0.03
	0.00 to 0.21

	Prone before ECMO
	1.17
	0.70 to 1.95
	1.26
	0.77 to 2.07


Prone position decreases the probability of death and discharge.
[bookmark: X39b218b7e52698d54abdb8a78bf8bd9ac34121d]Plot of model predictions for cumulative regression















Figure: Plot of predicted cumulative probabilities of death and discharge over time for cumulative regression model for patients in prone and supine position
[image: 1_ecmo_prone_multistate_files/figure-docx/unnamed-chunk-31-1.png]
[bookmark: statistical-methods-section-for-paper]The plots above show the cumulative predicted probabilities of death and discharge for a patient of average age and BMI. By the end of the follow-up time (day 80) there are very large gaps in the predicted probability of both death and discharge for patients in supine and prone position.
[bookmark: survival-models-of-time-on-prone]Survival models of time on prone
[bookmark: _Hlk72861267]Here we examine the effect of time on prone. We use a survival model that examines each day based the day-to-day changes in position. This allows us to examine how the cumulative number of days in prone impacts the risk of death and discharge.
[bookmark: plot-of-model-fit]Plot of model fit
Figure: AIC for the five alternative non-linear models of cumulative prone position.
[image: 1_ecmo_prone_multistate_timing_files/figure-docx/unnamed-chunk-13-1.png]
[bookmark: _Hlk72938198]It is plausible that the cumulative effect of prone is non-linear, e.g., sharp change in risk for first few days followed by a slower change in risk. Hence, we fitted several non-linear models and chose the best non-linear shape for the risk using the Akaike Information Criterion (AIC). The plot above shows that the best power for death is 1 and the best power for discharge is -2. We visualize these non-linear changes below using plots of the change in risk.
Table: Hazard ratios and 95% confidence intervals for death and discharge using cumulative prone with the best non-linear fit for cumulative prone.
	
	Death
	Discharge

	Variable
	HR1
	CI1
	HR2
	CI2

	Age (+10 years)
	1.18
	1.00 to 1.39
	0.70
	0.64 to 0.76

	Sex = Male
	0.98
	0.79 to 1.23
	0.80
	0.66 to 0.97

	BMI (+5 kg/m2)
	1.23
	1.10 to 1.39
	0.92
	0.87 to 0.97

	Calendar time (+1 month)
	1.35
	1.25 to 1.46
	0.76
	0.72 to 0.79

	Prone before ECMO
	0.85
	0.65 to 1.11
	1.40
	1.14 to 1.72

	Cumulative time on prone (non-linear)
	0.95
	0.92 to 1.00
	1.36
	1.28 to 1.46


[bookmark: plot-of-model-predictions-2]
Plot of model predictions
Figure: Estimated risk of death and discharge by time on prone
[image: 1_ecmo_prone_multistate_timing_files/figure-docx/unnamed-chunk-16-1.png]
There is a strong change by days on prone on the hazard of discharge. For those with no prone (zero days on prone) the hazard of discharge is above 1, whilst any days on prone greatly reduced the hazard of discharge. For death, the hazard gradually decreases with greater time on prone.
[bookmark: appendices]Appendices
[bookmark: plot-of-individual-patient-journeys]Plot of individual patient journeys
This plot shows individual patient journeys from admission to discharge or death. The panels are split by the patient’s final state (death, discharge or censored) and whether they started in a prone or supine position.
Figure: Plots of individual patients over time
[image: 1_ecmo_prone_multistate_files/figure-docx/unnamed-chunk-33-1.png]
[bookmark: Xe72125bbc602d163ce0498b4c1e9ecf33530cf3]Daily results for patients with a position change
Here we look at daily variables for patients who experience a change from supine to prone. Using within patient change helps control for confounders because patients act as their own control. We examine the two weeks before and after this change. Not all patients have data that covers two weeks before and after the change.
Figure: Individual patients results before and after the change to prone position (grey lines) and the estimated average change from a regression model (red line).
[image: 1_ecmo_prone_multistate_files/figure-docx/unnamed-chunk-34-1.png]
There are 62 patients who move from prone to supine or vice versa, and there are 569 daily observations for these patients.
The plot shows the individual results for patients (grey lines) before and after their move to prone. The red line is the estimated mean change from a regression model that has a change point in the slope over time on the day that patients switched to prone.
For PEEP there was little change after moving to prone position, with a change in the slope per day of -0.07 with a 95% confidence interval from -0.18 to 0.03.













[bookmark: site-effects]Site effects
Random effects for sites from the survival models.
[bookmark: site-effects-prone-position]Site effects (prone position)
Figure: Site effects from the Weibull survival model for prone position
[image: 1_ecmo_prone_multistate_files/figure-docx/unnamed-chunk-35-1.png]
The plot shows the mean hazard ratio per site (circle) and 95% credible interval (horizontal line) for the 72 sites. The dotted vertical line is at a hazard ratio of 1 and indicated no change in hazard. Sites below the line have a decreased hazard of prone position, whilst sites above the line have an increased hazard. Sites with a lower limit above the line have been coloured red. Sites have been ordered using their mean hazard ratio. The wide credible intervals indicate large uncertainty in most sites, and this is because of the small number of patients in most sites. The hazard ratio is on a log scale (base 10).
There are 5 sites that have a relatively large hazard ratio for putting patients in prone position. This could be because prone positioning is an accepted practice at those sites.
[bookmark: X1e939e4761f08544e2b63e2ea4af5790525941c]Site effects (prone positioning): details on the influential sites
	site_num
	n
	exit
	censored
	prone

	9
	14
	18.50
	2
	10

	30
	10
	3.30
	0
	9

	49
	8
	15.75
	0
	5

	58
	8
	15.25
	0
	4

	67
	4
	1.25
	1
	3


The table above shows the summary statistics for the five sites that were relative outliers in terms of prone positioning.
[bookmark: site-effects-death-and-discharge]Site effects (death and discharge)










Figure: Site effects from the Weibull survival model for death and discharge
[image: 1_ecmo_prone_multistate_files/figure-docx/unnamed-chunk-37-1.png]
The hazard ratio axis is on log scale (base 10). Each row is a site and there are two estimates per site: one for death and one for discharge.
There was more variability between sites in the hazard of discharge than the hazard of death. This can be seen because the site-specific estimates for death (red dots) are generally closer to 1 than the estimates for discharge (blue dots).
[bookmark: estimates-of-the-weibull-shape-parameter]Estimates of the Weibull shape parameter
Here we show the estimates of the Weibull shape parameter from the parametric survival models. The table shows the mean and 95% credible interval.
Table: Means and 95% credible intervals for the Weibull shape parameters
	model
	mean
	CI

	Prone
	0.2
	0.2 to 0.2

	Death
	1.0
	0.9 to 1.2

	Discharge
	2.1
	1.7 to 2.5


A shape parameter under 1 means the event rate decreases over time, whereas a shape parameter over 1 means the event rate increases with time. The shape parameter is well below 1 for the prone model, as most patients experience prone early in their stay. The shape parameter is well above 1 for the discharge model, as few patients are discharged in the first few days after starting ECMO.
[bookmark: baseline-hazards]




Baseline hazards
Plots of the estimated baseline hazard function from the Weibull survival models. Say why this is useful (Royston, P et al, 2013).
Figure: Baseline hazard for survival model of prone position
[image: 1_ecmo_prone_multistate_files/figure-docx/unnamed-chunk-39-1.png]
The black line is the mean hazard function and the grey area is the 95% credible interval. The hazard of prone position is highest in the first few days and then sharply declines. This matches the data, as most patients are prone on day zero, or get moved to prone soon after being on ECMO.
Figure: Baseline hazard for survival model of death and discharge
[image: 1_ecmo_prone_multistate_files/figure-docx/unnamed-chunk-40-1.png]
The hazard of discharge increases greatly over time. The hazard of death remains relatively constant. 
[bookmark: alternative-cox-survival-models]Alternative Cox survival models
Here we use non-parametric Cox models to confirm the results from the parametric Weibull survival models. These models use the multi-state approach, so patients could move from prone to supine (or vice versa) over time. These models account for correlated results from the same site. We use a simple mean imputation for patients missing BMI.
The table shows the mean hazard ratios (HRs) and 95% confidence intervals for death and discharge.
Table: Hazard ratios and 95% credible intervals for death and discharge from the Cox model
	 
	Death
	Discharge

	Variable
	HR
	95% CI
	HR
	95% CI

	bmi
	1.16
	1.03 to 1.32
	0.88
	0.56 to 1.36

	age
	1.40
	1.13 to 1.73
	0.73
	0.62 to 0.86

	sex
	1.39
	0.92 to 2.09
	0.73
	0.61 to 0.88

	calendar_time
	1.17
	1.04 to 1.31
	1.11
	0.97 to 1.26

	prone
	0.87
	0.33 to 2.33
	0.14
	0.07 to 0.26

	prone_before
	1.09
	0.65 to 1.84
	1.33
	0.78 to 2.28


Prone position reduces the hazard of death and discharge.
[bookmark: censoring-times]Censoring times
[image: 1_ecmo_prone_multistate_files/figure-docx/unnamed-chunk-42-1.png]
Figure: Kaplan-Meier plot of the censoring times.
The Kaplan-Meier plot above shows the censoring times. Patients could be censored prior to 90 days based on their last date of observation. Patients were censored at 90 days if they were still in hospital. The median day of censoring is 90.
[bookmark: checking-for-influential-patients]Checking for influential patients
In this section we check whether there were influential patients in the Cox survival analysis. An influential patient is one who has a large effect of the estimates and hence any inference.
The plot below shows the ‘dfbetas’ which are the estimated changes in the regression coefficients after deleting each observation patient in turn. The estimates are on the log-scale and zero means no change. We have separate plots for the discharge and death models.
Figure: Influential observations for the Cox survival model of discharge
[image: 1_ecmo_prone_multistate_files/figure-docx/unnamed-chunk-43-1.png]
There is one influential patient for prone for the model examining discharge. This is the one patient who was discharged in prone position. Without that patient the hazard of discharge is much greater in
	site
	sex
	age
	bmi
	prone
	days
	censored

	30
	Male
	54
	29.4
	Yes
	42
	No


Figure: Influential observations for the Cox survival model of death
[image: 1_ecmo_prone_multistate_files/figure-docx/unnamed-chunk-45-1.png]
There are some influential patients for prone for the model examining deaths, although the size is relatively small at around 0.1, meaning the estimated reduced risk of death would be larger without these patients. For comparison the estimate for prone with all the data is -0.14.
	site
	sex
	age
	bmi
	prone
	days
	censored

	36
	Male
	74
	27.8
	Yes
	5
	No

	44
	Female
	28
	27.5
	Yes
	2
	No

	1
	Male
	47
	28.7
	Yes
	2
	No

	30
	Male
	62
	30.1
	Yes
	83
	Yes

	68
	Male
	63
	30.0
	Yes
	6
	No

	59
	Female
	38
	30.0
	Yes
	1
	No

	59
	Male
	53
	30.4
	Yes
	25
	No

	48
	Male
	53
	30.0
	Yes
	17
	No


These are all patients in the prone position who died in relatively short times (“days” column).
[bookmark: Xafe67d5a06b28a910202e78bfda5249ff2cdb55]Check of proportional hazards assumption for Cox models
Table: Check of proportional hazards assumption for Cox models
	outcome
	Variable
	Chi-squared
	DF
	p

	Discharge
	sex
	1.08
	1
	0.29801

	
	age
	8.04
	1
	0.00457

	
	calendar_time
	0.08
	1
	0.77453

	
	bmi
	0.42
	1
	0.51784

	
	prone
	0.66
	1
	0.41572

	
	prone_before
	0.01
	1
	0.94204

	
	GLOBAL
	12.85
	6
	0.04548

	Death
	bmi
	0.98
	1
	0.32267

	
	age
	0.84
	1
	0.35902

	
	sex
	0.88
	1
	0.34956

	
	calendar_time
	0.73
	1
	0.39342

	
	prone
	0.81
	1
	0.36871

	
	prone_before
	0.05
	1
	0.82333

	
	GLOBAL
	4.97
	6
	0.54783


The table above shows no clear concern about the proportional hazards assumption using a Cox model. The only variable with some non-proportional hazards is the effect of age on discharge.
[bookmark: X5c45a76f798a46c25abfc854d3582eb1b82d7d8]Leave one country out sensitivity analysis
Here we leave one country out in turn and check that the estimates for prone remain similar. The reasoning is to check that the findings for prone are not reliant on one country. We use the Cox survival models.
Figure: Hazard ratios and 95% confidence intervals for death and discharge after leaving out each country
[image: 1_ecmo_prone_multistate_files/figure-docx/unnamed-chunk-48-1.png]
The plot shows the mean hazard ratio (dot) and 95% confidence interval. The estimates change when the USA is left out. This is because the one very influential patient is from the USA.
[bookmark: convergence-of-bayesian-models]Convergence of Bayesian models
Here we visually check the convergence of the estimates for the Bayesian survival models. We plot the intercept (int), regression parameters (beta 1 to 5), and Weibull shape parameter (r).
Figure: Markov Chain Monte Carlo estimates for the Weibull survival model of death
[image: 1_ecmo_prone_multistate_files/figure-docx/unnamed-chunk-49-1.png]
[1] "Figure 5.j: Markov Chain Monte Carlo estimates for the Weibull survival model of discharge"
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This information is given for reproducibility purposes.
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Royston, P., Altman, D.G. External validation of a Cox prognostic model: principles and methods. BMC Med Res Methodol 13, 33 (2013). https://doi.org/10.1186/1471-2288-13-33

image4.png
Survival Probability

1.0

00 02 04 06 0.3

KM estimate
95% CI| KM estimate
Survival function of Weibull distribution

| | | |
-3 -2 -1 0

AFT Residuals





image5.png
Predicted Probabilities

1.0

0.0

- ECMO & supine ™ Discharge
W ECMO and prone Death

| | | | | | |
10 20 30 40 50 60 70

Days since ECMO started

|
80

90




image6.png
© o
c O

—
N

Cumulative probability

—
—

O
o

State moved to: — Supine — Prone — Discharge — Death

State moved from: Prone

State moved from: Supine

O
»

O
o

o
~

—
w

.
N

20 40 60 80

0

20 40 60 80

Days since ECMO started





image7.png
Survival Probability

1.0

00 02 04 06 0.3

e .

I e

KM estimate
95% CI| KM estimate
Survival function of Weibull

AFT Residuals





image8.png
Survival Probability

1.0

00 02 04 06 0.3

KM estimate
95% CI| KM estimate
Survival function of Weibull

|
-12

| | | |
10 -8 6 -4

AFT Residuals





image9.png
Cumulative probability

Death Discharge
0.4 1
Prone
— No
= Yes
0.3 1
0.2 1
0.1
0.0 1
0 25 50 75 0 25 50 75

Days since ECMO started





image10.png
death

4812.5 1

O 4810.0 1

4807.5 1

4805.0 1

discharge
13140
13120
13100
13080
2 2 1 0 2

Non-linear power





image11.png
Hazard ratio

1.00 T+

0.754

0.50

4 6
Days on prone

10

=== Death

=== Discharge




image12.png
Started in prone and censored

Started in prone and died

Started in prone and discharged

State

Started in supine and censored — Supine

— Prone

Started in supine and died

Started in supine and discharged

50 75
Days since ECMO

o
N
()]




image13.png
251

20 1

eotd_peep
G

10 +

INNZEANWA'S

\/

-15

-10

5 0 5 10 15
Days since prone positioning start




image14.png
IR I Y I A I A N I N N O N I

| Decreased hazard I Increased hazard

100.00

0.10 1.00
Hazard ratio

10.00




image15.png
=| - '_'_‘_0_____

Di-1-bP P ' A

3K
¢

e |
p

[
r-

LYPIREON I

0.1

Decreased hazard I Increased hazard
1.0
Hazard ratio

—— Death

—¢— Discharge




image16.png
40

T
(o]
.

0.09
0.03 1
0.00

o
uonouny piezeH

Days




image17.png
Hazard function

Death
0.016 A
0.012 A
0.0084 __ ————
0.004 ~
0 10 20 30 40

Discharge
0.03 1
0.02 1
0.01 1
0.00 -
0 10 20 30 40

Days





image18.png
Strata — All

90

60

30

1.00-

s o
Ajjigeqoud [eaAl

LO o
™~

0.25-

>

S

0.00 1

Time




image19.png
dfbeta)

Residuals (type

0.04

0.02 1

Y SR ° o

S e KX o
o o, o °
®
-0.02 1 * .
0 100 200 300
prone
0.9+ i
0.6
0.3 7
0.0 Teouiepughyteduaity-
[ ]
[ ]
'0-3_| T 2 T T
0 100 200 300

0.02 +
L] ®
0014 » ° o
- °
....o 3. '
o.oo-w
[ d
% 3 '"‘.‘? .
0.017 ® e o o
[ ]
-0.02 1 -
0 100 200 300
prone_before
0.15 *
0.10+
®
0059 4 °
° e g0® K/
0.00 ~
wopo, 2’ &
f. o. °®
-0.05 A o o
0 100 200 300

Observation Id

calendar_time

0.04q e
.
0.02 + e® § ¢
r .
e%e ® o o0
. o of ~
oo e o
-0.0249 o "
.
0 100 200 300
sSex
0.0754 .
.
0.050 +
. .
0.025 4 g

-0.025

[ ]
[ ]
0.000 -W’-‘ ”
8o (Y f R

100 200 300





image20.png
dfbeta)

.
..‘ ¢ oo Lo
° S .
S
°
°
100 200 300
prone

0 100 200 300

Residuals (type

prone_before

100 200 300

0 100 200 300

Observation Id

0.01 4

0.00

-0.01 1

-0.02

0.04

0.02 1
0.00
-0.02
-0.04

-0.06 1,

calendar_time

21 ° :O .Oo [ ]
®
100 200 300
Sex

® o” 0 og
[ “
... 'o$ o ° -
* 1 o *
. °
100 200 300




image21.png
Death Discharge
United States ® United States- ®

Spain ® Spain g
South Korea - ® South Korea - g
Qatar . Qatar ®
Portugal 1 ® Portugal 1 ®
Mexico ® Mexico ®
Japan ® Japan ®

Italy 1 . Italy 1 .

Ireland ® Ireland ®
Germany - ® Germany - g
Estonia 1 ® Estonia 1 ®
Colombia - ® Colombia - g
Chile g Chile .

Canada ® Canada g
Belgium ® Belgium ®
Austria - ® Austria - ®

0?5 1 TO 1 f5 2?0 0?0 0?1 0?2 0?3 0?4

Hazard ratio

Hazard ratio





image22.png
beta[1]

beta[3]

beta[4]

beta[6]

int

0 25005000750010000

beta[2]

0.751
0.50
0.251
0.00 -
-0.25 -

beta[5]

0 25005000750010000

0 2500500075001000(

Chain
— 1
— 2




image23.png
beta[3]

beta[6]

beta[1]

beta[4]

0.2 A
0.0 1
-024
044

-6
-8 -

-10 4

-12 4

0 25005000750010000

0 25005000750010000

beta[2]

beta[5]

0 2500500075001000(

Chain
— 1
— 2




image1.png
ECMO &
supine

A I

ECMO &
prone

Death

N

Discharge
from hospital





image2.png
ECMO &
supine

A I

ECMO &
prone

Death

Discharge
from hospital





image3.png
o
w

Cumulative probability
o o
N N

o
o

State moved to: = Prone =— Discharge == Death

0

20 40 60 80
Days since ECMO started




