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NTCP calculations
Radiation pneumonitis (RP)
The NTCP for RP grade ≥2 was calculated using a QUANTEC model refined by Appelt et al. [1,2]:
  with 
where MLD is the mean lung dose in Gy and the other parameters are assigned value 1 or 0 according to Table S1.

Table S1. Variables in the NTCP model for radiation pneumonitis.
	Variable
	Value = 1
	Value = 0

	Former smoker
	Yes
	Never smoked/active smoker

	Current smoker
	Yes
	Never smoked/stopped smoking

	Co-morbidity 1
	Yes
	No

	Tumor location
	Middle/lower lobe
	Upper lobe

	Old age
	≥63 years
	<63 years

	Sequential chemo
	Yes
	No


1 Chronic obstructive pulmonary disease or other pre-existing lung disease.

2-year mortality
The NTCP for 2-year mortality based on heart dose was calculated using a model developed by Defraene et al. and revised after external validation in several patient cohorts [2,3]:
 with 
where GTV is the combined GTV volume of the primary tumor and nodes in cm3 and MHD is the mean heart dose in Gy. 
Acute esophageal toxicity (AET)
The NTCP for AET grade ≥2 was calculated using a model developed by Wijsman et al. and revised after external validation in several patient cohorts [2,4]:
 with 
where MED is the mean esophagus dose in Gy and OTT is the overall radiotherapy treatment time in days.










Results
Goodness of fit statistics
The goodness of fit statistics describe how well the RapidPlan model represents the data in the training set. The coefficient of determination, R2, describes how well the regression model represents the training plan data. R2 has values between 0.0 and 1.0, and larger values indicate a better fit. The χ2 measures the residuals between the original and estimated data, and values closer to 1.0 indicate a better regression model.
Table S2. Training statistics for the RapidPlan models.
	OAR
	RP_CLIN
	RP_MCO

	
	R2
	χ2
	R2
	χ2

	Lungs
	0.85
	1.18
	0.84
	1.11

	Heart
	0.79
	1.12
	0.80
	1.05

	Esophagus
	0.73
	1.06
	0.74
	1.06

	Spinal canal
	0.77
	1.00
	0.89
	1.14


Comparison of RP_MCO and CLIN plans
	Dose metric
	CLIN
	RP_MCO
	

	
	Avg
	Median
	10th-90th percentile
	Avg
	Median
	10th-90th percentile
	p-value

	PTV V95% [%]
	99.0
	99.1
	97.8-99.8
	98.9
	99.3
	97.1-99.8
	0.4

	Lungs Dmean [Gy]
	13.2
	13.8
	9.7-16.1
	13.5
	13.9
	10.2-16.5
	0.2

	Lungs V5Gy [%]
	52.4
	53.6
	38.0-62.0
	53.9
	55.1
	39.0-66.5
	0.1

	Lungs V20Gy [%]
	22.4
	21.8
	16.6-29.0
	23.4
	21.7
	15.6-32.0
	0.05

	Heart Dmean [Gy]
	8.5
	7.9
	2.7-17.0
	8.3
	7.7
	2.4-18.3
	0.06

	Heart V5Gy [%]
	39.0
	30.1
	10.3-92.2
	38.3
	29.7
	9.9-87.2
	0.4

	Heart V30Gy [%]
	11.7
	5.9
	1.0-39.1
	7.6
	4.9
	0.7-19.9
	<0.001

	Esophagus Dmean [Gy]
	19.5
	18.4
	7.0-32.3
	18.3
	17.6
	6.0-30.5
	0.003

	Esophagus V20Gy [%]
	34.8
	32.1
	16.7-56.6
	31.2
	27.6
	7.5-55.8
	0.005

	Esophagus V60Gy [%]
	9.6
	7.5
	0.0-24.5
	9.2
	4.9
	0.0-23.7
	0.1

	Spinal canal Dmax [Gy]
	42.7
	45.7
	24.2-50.3
	44.8
	48.7
	29.9-50.8
	0.05

	NTCP RP [%]
	21.2
	22.4
	6.6-36.3
	22.2
	21.8
	6.2-37.9
	0.04

	NTCP 2 year mortality [%]
	47.9
	42.1
	34.3-72.1
	47.5
	42.2
	34.1-73.4
	0.04

	NTCP AET [%]
	36.0
	36.1
	11.4-56.7
	33.7
	35.0
	9.2-55.2
	0.003


Table S3. Comparison of dose-volume parameters and NTCPs for CLIN and RP_MCO plans.
Avg = average.
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Figure S1. Population average DVHs for PTV and OARs for RP_CLIN and RP_MCO plans. The central lines show the average, and the shaded areas indicate the 90% confidence interval.
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