Table 1 Demographic, tumor and presenting characteristics

	Trait
	
	Total (N=170)

	Age
	Mean (SD)
	40.59 (12.6)

	
	Median (quartiles)
	39 (32-48)

	
	Range
	18-78

	Gender, n (%)
	Male
	90 (52.94)

	
	Female
	80 (47.06)

	Karnofsky Performance
Score, n (%)
	100
	21 (12.35)

	
	90
	41 (24.12)

	
	80
	95 (55.88)

	
	≤70
	13 (7.65)

	Pathology and grade 
according to 
CNS WHO 2016, n (%)
	Diffuse astrocytoma IDH mutant CNS WHO grade 2
	89 (52.35)

	
	Diffuse astrocytoma IDH wildtype CNS WHO grade 2
	24 (14.12)

	
	Diffuse astrocytoma not otherwise specifed (NOS) CNS WHO grade 2
	9 (5.29)

	
	Gemistocytic astrocytoma IDH mutant CNS WHO grade 2
	5 (2.94)

	
	Oligoastrocytoma NOS CNS WHO grade 2
	2 (1.18)

	
	Oligodendroglioma NOS CNS WHO grade 2
	2 (1.18)

	
	Oligodendroglioma IDH mutant and 1p19q codeleted CNS WHO grade 2
	27 (15.88)

	
	Pilocytic astrocytoma CNS WHO grade 1
	9 (5.29)

	
	Pilomyxoid astrocytoma CNS WHO grade 1
	1 (0.59)

	
	Pleomorphic xanthoastrocytoma CNS WHO grade 2
	2 (1.18)

	IDH mutational
status, n (%)
	IDH mutated
	121 (71.18)

	
	IDH wild-type
	39 (22.94)

	
	negative immunohistochemistry test for IDH mutation with no further molecular evaluation
	1 (0.59)

	
	Unknown
	9 (5.29)

	Residual tumor volume  [cm³]
	Mean (SD)
	61.3 (66.42)

	
	Median (quartiles)
	37.95 (16.86-77.9)

	
	Range
	0-320

	Maximum tumor diameter [cm]
	Minimum
	1.2

	
	Median (quartiles)
	4.2 (3.1-5.95)

	
	Maximum
	11

	Tumor location, n (%)
	Frontal C71.1
	60 (35.29)

	
	Temporal C71.2
	38 (22.35)

	
	Parietal C71.3
	21 (12.35)

	
	Brainstem C71.7
	15 (8.82)

	
	Occipital C71.4
	3 (1.76)

	
	Cerebellar C71.6
	2 (1.18)

	
	Optic chiasm
	2 (1.18)

	
	Multilobar C71.8
	29 (17.05)

	Laterality, n (%)
	Left
	81 (47.65)

	
	Right
	70 (41.18)

	
	Bilateral/midline
	19 (11.18)

	Comorbidities, n (%)
	Hypertension
	27 (15.88)

	
	Psychiatric disorders
	10 (5.88)

	
	Diabetes
	9 (5.29)

	
	Hypothyroidism
	5 (2.94)

	
	Hyperthyroidism
	1 (0.59)

	
	Hypopituitarism
	2 (1.18)

	
	Chronic hepatitis
	1 (0.59)

	
	History of breast cancer
	1 (0.59)

	
	Multiple sclerosis
	1 (0.59)

	
	Neurofibromatosis type 1
	1 (0.59)

	
	Sjogren’s syndrome
	1 (0.59)

	
	Intellectual disability (not related to glioma)
	1 (0.59)

	Multicomorbidity, n (%)
	No comorbidities
	125 (67.65)

	
	1 comorbidity
	50 (29.41)

	
	≥ 2 comorbidities
	5 (2.94)

	Presenting symptoms, n (%)
	Seizures
	122 (71.76)

	
	Muscle weakness
	67 (39.41)

	
	Headache
	50 (29.41)

	
	Memory loss
	34 (20)

	
	Language deficit
	30 (17.65)

	
	Ataxia
	22 (12.94)

	
	Dizziness
	19 (11.18)





Table 2 Treatment and outcomes

	Trait
	
	Total (N=170)

	Extent of resection, n (%)
	Gross total resection
	16 (9.41)

	
	Subtotal resection
	99 (58.24)

	
	Biopsy
	53 (31.18)

	
	No surgery *
	2 (1.18)

	Number of resections, 
n (%)
	1 *
	132 (77.65)

	
	2
	35 (20.59)

	
	3
	3 (1.76)

	Time from last resection to IMPT commencement, (months)
	Median (quartiles)
	4 (3-5)

	
	Range
	1-61

	Total dose (Gray RBE)
	Median
	54

	
	Range
	(43.1**-60)

	Dose per fraction (Gray RBE), 
n (%)
	1.8
	153 (90)

	
	2
	17(10)

	Planning Target Volume,                         PTV [cm³]
	Mean (SD)
	334.4 (222.75)

	
	Median (quartiles)
	294.26 (183.62-426.21)

	
	Range
	20.78-1938

	Mean dose to Brain-ptv [Gray RBE]
	Mean (SD)
	14.34 (6.97)

	
	Median (quartiles)
	13.05 (8.9-18.9)

	
	Range
	2.6-41.1

	Median dose to Brain-ptv [Gray RBE]
	Mean (SD)
	7.03 (9.02)

	V20 Brain-ptv [%]
	Mean (SD)
	29.65 (15.24)

	
	Median (quartiles)
	27.6 (18-38.82)

	
	Range
	4.3-95

	V25 Brain-ptv [%]

	Mean (SD)
	25.2 (13.76)

	
	Median (quartiles)
	23.4 (15.22-32.38)

	
	Range
	2-91.7

	D2% to hippocampus
	Mean (SD)
	22.76 (21.23)

	
	Median (quartiles)
	18 (0.8-45)

	
	Range
	0-59

	Adjuvant chemotherapy
	No
	60 (35.29%)

	
	PCV
	80 (47.06%)

	
	TMZ
	30 (17.65%)

	OS (%)
	1 year
	94.71

	
	3 years
	82.94

	
	5 years
	73.45

	
	Median
	Not reached

	PFS (%)
	1 year
	87.03

	
	3 years
	75.13

	
	5 years
	65.98

	
	Median
	Not reached

	Pseudoprogression, n (%)
	No
	147 (86.47)

	
	Yes
	23 (13.53)

	Time to onset of pseudoprogression 
(months)
	Median (quartiles)
	 4.33 (3.03-5.74)

	Late RICE, n (%)
	No
	146 (85.88%)

	
	Yes
	24 (14.12%)

	Time to onset of late RICE, n (%) (months)
	Median (quartiles)
	14.28 (11.48-32.13)

	The same work after treatment, 12 months following IMPT
	No
	86 (50.59%)

	
	Yes
	65 (38.24%)

	
	Non applicable
	18 (10.59%)

	
	Unknown
	1 (0.59%)



* In 2 patients one surgical procedure 5 years before radiotherapy commencement, deemed to be low grade upon radiological features with no contrast enhancement with repeated histological examination of tumor specimens.
** In one patient treatment was interrupted due to neuroinfection associated with ventriculoperitoneal shunt.

Table 3 Late toxicity

	
	No 
	G1
	G2
	G3
	Unknown/ not applicable

	Late alopecia (>6 months), n (%)
	69 (40.59)
	71 (41.76)
	19 (11.18)
	
	11 (6.47)

	Permanent alopecia (˃12months after IMPT),
 n (%)
	74 (43.53)
	65 (38.24)
	13 (7.65)
	
	18 (10.59)

	Permanent fatigue, n (%) at 36 months after IMPT
	100 (58.82)
	27 (18.88)
	1 (0.59)
	1 (0.59)
	41 (24.12)

	Sleep disturbance, n (%) at 36 months after IMPT
	110 (64.71)
	17 (10)
	10 (5.88)
	
	60 (35.29)

	Headache, n (%), at 36 months after IMPT
	98 (57.65)
	10 (5.88)
	2 (1.18)
	
	60 (35.29)




Table 4 Univariate nad Multivariable (EPV 32.5) Models for Return to work after treatment
	Trait
	N
	n
	Univariate models
	Multiple model

	
	
	
	Parameter
	95%CI
	p
	Parameter
	95%CI
	p

	Residual tumor volume [cm³]
	-
	-
	0.994
	0.988
	1
	0.038 *
	1.005
	0.993
	1.016
	0.426

	PTV [cm³]
	-
	-
	0.997
	0.995
	0.999
	0.004 *
	0.995
	0.991
	1
	0.032 *

	Adjuvant chth
	No
	50
	20
	1
	ref.
	
	
	
	
	
	

	
	PCV
	72
	32
	1.2
	0.577
	2.496
	0.626
	
	
	
	

	
	TMZ
	29
	13
	1.219
	0.483
	3.074
	0.675
	
	
	
	







