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Table A2_1 The coefficients of multiple regression model of ventilation parameters.
	Coefficients
	Y=b0+b1(T1/T2) +b2(Cw/CL)+b3RR+b4Crs+b5Rrs SEEst

	
	PIP (cmH2O)
Estimated
valueSEM 
(95% CI); R2=0.92
	MAP (cmH2O)
Estimated
valueSEM 
(95% CI); R2=0.79
	 WOBvt (Jl-1)
Estimated
valueSEM 
(95% CI); R2=0.782
	Z (cmH2Osl-1)
Estimated
valueSEM 
(95% CI); R2=0.92

	b0
	28.8120.194
	10.7530.109
	2.0570.017
	84.0631.542

	b1
	0.01720.0005
	0.00470.0003
	0.00180.00004
	0.2460.004

	b2
	0.738 0.004
	0.1920.022
	0.02250.00005
	3.9520.031

	b3
	-0.2110.002
	-0.06120.0013
	-0.0160.0002
	-2.4250.019

	b4
	0.4280.003
	0.1780.002
	0.01440.0003
	1.2620.025

	b5
	-0.0150.0007
	-0.0020.0004
	0.00060.00007
	1.2170.006

	 SEEst
	1.299
	0.731
	0.074
	10.332

	b0, b1, …, b5 - coefficients of the MRL model, significant with P<0.001. Freedom degrees: N1=5, N2=4996. R2 – determination coefficient. SEM - standard error of the mean, CI - confidence interval, SEEST - standard error of estimation. PIP - peak inspiratory pressure, MAP - mean airway pressure, WOBvt - work of breathing, Z - respiratory system impedance, T1/T2 - index of lung inhomogeneity, Cw/CL – chest-wall-to-lung compliance ratio.





Table A2_2 The coefficients of non-linear regression model of ventilation parameters.
	[bookmark: _Hlk138758505]Coefficients
	Y=b0+b1(T1/T2) +b2(T1/T2)2 +b3(Cw/CL)+b4 RR+b5 RR2+b6Crs+b7Crs2+b8Rrs

	
	PIP (cmH2O)
Estimated
valueSEM 
(95% CI); R2=0.92
	MAP (cmH2O)
Estimated
value SEM 
(95% CI); R2=0.92
	 WOBvt (Jl-1)
Estimated
valueSEM 
(95% CI); R2=0.88
	Z (cmH2Osl-1)
Estimated
valueSEM 
(95% CI); R2=0.98

	b0
	35.2510.537 (34.199÷36.303)
	6.4020.211
(5.988÷6.815)
	2.6250.048
(2.531÷2.719)
	808.34.2
(800÷816.5)

	b1
	0.1870.005 
(0.177÷0.197)
	0.11660.002
(0.1128÷0.1205)
	0.01080.0005
(0.01÷0.012)
	0.3090.039
(0.232÷0.385)

	b2
	-0.00170.00005
(-0.0018÷-0.0016)
	-0.0010.00002
(-0.0011÷-0.001)
	-0.00010.0000
(-0.0001÷-0.0001)
	-0.0030.0004
(-0.003÷-0.002)

	b3
	0.190.004 
(0.182÷198)
	0.03620.0017
(0.0328÷0.0395)
	0.00520.0004
(0.0044÷0.0059)
	-0.4370.034
(-0.503÷-0.371)

	b4
	-1.1220.02
(-1.162÷-1.082)
	-0.36230.008
(-0.3779÷-0.3466)
	-0.08120.0018
(-0.0848÷-0.0777)
	-8.0810.16
(-8.394÷-7.768)

	b5
	0.0090.0002 (0.0086÷0.0095)
	0.00340.0001
(0.0032÷0.0036)
	0.000640.00002
(0.0006÷0.0007)
	0.0450.002
(0.042÷0.048)

	b6
	41.9980.732
(40.564÷43.433)
	27.6060.288
(27.042÷28.17)
	2.6780.065
(2.55÷2.806)
	-481.75.7
(-493÷-470.5)

	b7
	-22.785  0.404
(-23.578÷-21.992)
	-12.52750.159
(-12.839÷12.216)
	-1.6370.036
(-1.708÷-1.566)
	143.93.2
(137.6÷150.1)

	b8
	0.01730.0.0008 (0.0156÷0.0189)
	-0.00910.0003
(-0.0098÷-0.0085)
	0.00250.00008
(0.0023÷0.0026)
	0.4730.007
(0.46÷0.486)

	b0, b1, …, b8 - coefficients of the MRL model, significant with P<0.001. Freedom degrees: N1=8, N2=4993. R2 - determination coefficient, SEM - standard error of the mean, CI - confidence interval. PIP - peak inspiratory pressure, MAP - mean airway pressure, WOBvt - work of breathing, Z - respiratory system impedance, T1/T2 - the index of lung inhomogeneity, Cw/CL - chest wall-to-lung compliance ratio. 




Table A2_3 The equation coefficients of the dependency between the chest wall-to-lung compliance ratio and ventilation inhomogeneity.
	Simulation results
	CW/CL=Aln (T1/T2) + B

	RR
	A
	B
	R2
	Rs

	40
	1.619
	2.54
	0.88
	0.938**

	45
	1.847
	2.462
	0.838
	0.915**

	50
	1.874
	2.608
	0.925
	0.962**

	55
	1.96
	2.652
	0.975
	0.987**

	Found based on animal study [19]
	CW/CL=Aln (IE) + B

	
	A
	B
	R2
	Rs

	
	1.592
	-0.038
	0.95
	0.975*

	CW/CL - chest wall-to-lung compliance ratio. T1/T2 – a new index of ventilation inhomogeneity. RR - respiratory rate. IE - inhomogeneity extent (% of lung volume) assessed by computer tomography [19]. A, B – equation coefficients, R2, Rs – determination and Spearman’s correlation coefficients, respectively. *P<0.01, **P<0.001.














A potential method to receive optimal ventilation parameters 

The potential procedure showing how to achieve optimal ventilation parameters for an individual CDH patient based on a special mathematical algorithm could consist of the following steps:
1) Collecting input data (RR, PEEP, Rrs, Crs) and output data (PIP, MAP, WOBvt) from the ventilator; if WOBvt is not measurable by your ventilator, you can use a respiratory parameters monitor (e.g. NICO); we ought to know the values of minimum two output parameters, due to that measurement of WOBvt is not necessary. 
2) Creating the set of two equations for two output variables, e.g. for PIP=f (RR, Rrs, Crs, T1/T2, CW/CL) and MAP= f (RR, Rrs, Crs, T1/T2, CW/CL), based on the regression model equation (Eq. 2) and model coefficient (b0, .., bn) from Table A2_2, Additional File 2):

 	 Eq. SI1 

In these equations, the T1/T2 and CW/CL are the searched variables, whereas the PIP, MAP, RR, Rrs and Crs are substituted by data values collected from the ventilator.
3) Finding the T1/T2 and CW/CL values for a given patient by solving the equation set.
4) [bookmark: _GoBack]Estimation of the optimal values of PIP, MAP and WOBvt using the T1/T2 value (or the CW/CL ratio value) by applying the regression model implemented in the algorithm. The algorithm task will be to find the RR value (or RR x I:E combination, in future) that minimises the PIP value at the found T1/T2 and measured Rrs and Crs. 
The final form of the calculation algorithm with a dedicated graphical interface should be designed in such a way as to maximally ease required user actions. Our ultimate goal is to develop an automated computational tool for obtaining optimal ventilation parameters that would only require the clinician to enter input data from a ventilator (see p. 1 of procedure) to run the algorithm.
