Supplementary Table I: Grading of central nervous system necrosis according to the National Cancer Institute Common Toxicity Criteria for Adverse Events (CTCAE) v4.03.
	Grade 1
	Grade 2
	Grade 3
	Grade 4
	Grade 5

	Asymptomatic; 
clinical or diagnostic observations only; intervention not indicated
	Moderate symptoms; corticosteroids indicated
	Severe symptoms; medical intervention indicated
	Life-threatening consequences; urgent intervention indicated
	Death





Supplementary Table II: Dose volume statistics for fixed and variable RBE weighted doses according to TLIC status.
	Variable                                
	                                No TLIC
	                              TLIC

	Mean (SD)
	RWDFix
	RWDMcN
	RWDWed
	RWDFix
	RWDMcN
	RWDWed

	DVolume (cc)   
	
	
	
	
	
	

	 Dmax
	59.4 (12.0) 
	68.7 (11.2) 
	69.3 (10.9) 
	71.8 (4.7) 
	77.5 (5.8) 
	77.4 (6.3) 

	 D1.0
	46.9 (17.0) 
	52.5 (16.4) 
	52.9 (15.9) 
	64.8 (6.7) 
	68.8 (5.0) 
	68.7 (5.1) 

	 D2.0
	42.2 (18.0) 
	47.4 (17.9) 
	47.8 (17.5) 
	61.3 (8.0) 
	65.9 (6.1) 
	65.8 (6.0) 

	 D3.0
	38.6 (18.4) 
	43.5 (18.8) 
	44.0 (18.4) 
	58.1 (9.0) 
	63.0 (7.3) 
	63.0 (7.0) 

	 D4.0
	35.7 (18.5) 
	40.2 (19.3) 
	40.7 (18.9) 
	55.1 (9.9) 
	60.1 (8.5) 
	60.1 (8.2) 

	 D5.0
	33.1 (18.5) 
	37.4 (19.5) 
	37.8 (19.2) 
	52.3 (10.7) 
	57.3 (9.7) 
	57.3 (9.4) 

	 Dmean
	10.0 (7.4) 
	11.1 (8.0) 
	11.3 (7.9) 
	16.4 (8.9) 
	18.0 (9.4) 
	18.1 (9.4) 

	VDose (GyRBE)
	
	
	
	
	
	

	 V40 
	5.4 (7.0) 
	6.8 (8.0) 
	6.9 (8.0) 
	12.4 (7.6) 
	14.6 (8.5) 
	14.7 (8.5) 

	 V45
	4.0 (5.9) 
	5.4 (6.9) 
	5.4 (6.9) 
	9.9 (6.4) 
	12.2 (7.4) 
	12.2 (7.3) 

	 V50
	2.9 (4.7) 
	4.1 (5.8) 
	4.2 (5.8) 
	7.6 (5.0) 
	9.9 (6.2) 
	9.9 (6.1) 

	 V55
	2.0 (3.6) 
	3.1 (4.8) 
	3.1 (4.8) 
	5.3 (3.7) 
	7.7 (4.9) 
	7.7 (4.8) 

	 V60
	1.3 (2.5) 
	2.2 (3.8) 
	2.2 (3.7) 
	3.4 (3.0) 
	5.4 (3.7) 
	5.3 (3.7) 

	 V65
	0.6 (1.4) 
	1.4 (2.7) 
	1.4 (2.5) 
	2.0 (2.1) 
	3.4 (3.1) 
	3.3 (3.1) 

	 V70
	0.2 (0.6) 
	0.6 (1.3) 
	0.5 (1.3) 
	0.8 (1.0) 
	1.7 (1.8) 
	1.6 (1.7) 


RWDFix: Dose calculated using RBE = 1.1, RWDMcN: dose calculated using the RBE model from McNamara et al (1), RWDWed: dose calculated using the RBE model from Wedenberg et al (2). 

Supplementary Table III: Result from logistic regression modelling. The models are fitted using RWDFix. Reported performance measures are based on bootstrapping (n= 1000) and corrected for optimism.
	
	Estimates
	Performance

	Model predictor
	OR (95% CI)
	p value
	AUC
	Intercept
	Slope
	R2
	Brier

	  D0.5 cc
	1.14 (0.06-1.23)
	< 0.01
	0.838
	0.039
	0.997
	0.35
	0.14

	  DMax 
	1.19 (1.07-1.33)
	< 0.01
	0.833
	0.042
	0.994
	0.35
	0.14

	  D1.0cc
	1.12 (1.05-1.20)
	< 0.01
	0.829
	0.040
	1.000
	0.34
	0.14

	  D2.0cc
	1.10 (1.05-1.16)
	< 0.01
	0.826
	0.040
	1.003
	0.33
	0.14

	  V60GyRBE
	1.27 (1.03-1.59)
	< 0.05
	0.813
	0.001
	0.983
	0.11
	0.16

	  V65GyRBE
	1.52 (1.08-2.15)
	< 0.05
	0.785
	0.223
	1.118
	0.13
	0.16


OR: Odds Ratio, CI: confidence interval, AUC: Area Under the Receiver Operating Characteristic Curve, R2: Nagelkerke’s.
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Supplementary Figure 1: Median (95% CI) increase in NTCP when probabilities was estimated using RWDvar compare to RWDFix.




Supplementary material B
The RBE models from McNamara et al (RBEMcN) (1) and Wedenberg et al (RBEWed) (2) both take dose average LET (LETd), α/β and dose as input variables. The RBE models are based on the linear quadratic (LQ) model and are fitted using clonogenic cell survival data. The models are expressed by: 
                    (1)
Here x represents the reference radiation (i.e. photons). The RBE is estimated based on the two functions RBEmax and RBEmin, which describe extreme RBE at low and high doses, respectively. 
The RBEMcN assumes a linear relationship between RBEmax and LETd and that RBEmin has a dependence on  increasing with increasing LET. RBEmax increases with increasing LET. RBEmin and RBEmax is given by:    

 			                          (2)
                                  (3)

The RBEWed assumes a linear correlation between α and LETd, and a constant β equal to photon β; i.e. β/βx = 1 and a slope depending on α/β photon:

                                                                       (4)
                                                                                                                                                      (5)
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