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Supplementary Table 1. Dosimetric parameters for the proton plans with the same level of skin dose as the photon plan (IMPT3)

	Structure
	Dose index
	IMPT3

	PTV coverage
	
	

	
	HI
	0.09 (0.06-0.11)

	
	CI
	0.98 (0.97-1.00)

	Heart
	
	

	
	Dmean (Gy)
	2.7 (1.6-3.2)

	
	V30 (%)
	3.0 (1.6-3.8)

	Left ventricle
	
	

	
	V5 (%)
	8.3 (3.5-14.6)

	
	Dmean (Gy)
	1.6 (0.6-3.7)

	LAD
	
	

	
	Dmed (Gy)
	11.5 (2.2-30.5)

	Left lung
	
	

	
	Dmean (Gy)
	7.2 (3.8-10.8)

	
	V20 (%)
	15.2 (7.3-23.6)

	
	V5 (%)
	26.5 (14.8-39.7)

	Thyroid
	
	

	
	V30 (%)
	32.2 (6.8-44.1)

	
	Dmean (Gy)
	21.1 (9.7-24.3)

	Contralateral breast
	
	

	
	Dmean (Gy)
	0.2 (0.0-0.5)

	Skin
	
	

	
	S30_10 (%)
	52.5 (46.6-54.8)

	
	Dmean (Gy)
	8.3 (6.9-9.5)
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Supplementary Table 2. Normal tissue complication probability (NTCP). odds ratio (OR) and hazard ratio (HR) values and comparative analysis for different organs and endpoints for intensity modulated photon (IMXT) and for intensity modulated proton plans without (IMPT1) or with skin included in the cost function (IMPT2)
	
	Median (range)
	p value < 0.05*

	
	NTCP (%)
	
	

	
	IMXT
	IMPT1
	IMPT2
	
	

	
	Clinical endpoint
	a
	1
	2
	IMXT vs IMPT
	IMPT1 vs  IMPT2

	Skin
	
	
	
	
	

	
	Severe acute skin toxicity (Pastore et al. 2016)
	0.2 (0.1-0.3)
	0.6 (0.1-0.9)
	0.1 (0.0-0.1)
	a<1, a>2
	1>2

	
	Acute moist desquamation (Borm et al. 2018)
	15.0 (9.6-20.1)
	20.7 (13.0-28.7)
	13.2 (9.1-18.3)
	a<1
	1>2

	Left lung
	
	
	
	
	

	
	Radiation fibrosis (Cella et al. 2015)
	48.4 (43.6-52.6)
	21.2 (16.5-28.2)
	20.2 (15.9-27.4)
	a>1,2
	1>2

	Heart
	
	
	
	
	

	
	Major coronary event (Darby et al. 2013)
	2.7 (2.6-3.3)
	1.9 (1.8-2.0)
	1.9 (1.8-2.0)
	a>1,2
	-

	Left ventricle
	
	
	
	
	

	
	Heart valvular defect (Cella et al.2013)
	34.0 (5.0-92.0)
	30.7 (4.0-91.3)
	29.4 (4.0-91.2)
	a>1,2
	1>2

	Thyroid
	
	
	
	
	

	
	Hypothyroidism (Cella et al. 2012)
	52.9 (26.5-70.6)
	34.4 (17.1-46.0)
	35.7 (17.2-46.6)
	a>1,2
	1<2

	HR

	Left ventricle
	
	
	
	
	

	
	Major coronary event (van den Bogaard et al. 2017)
	85.1 (65.4-149.0)
	36.9 (33.9-41.0)
	36.1 (33.5-38.9)
	a>1,2
	1>2


* Friedman test plus post-hoc analysis for multiple comparison between plans.

