INDEX OF SUPPLEMENTARY INFORMATION


SUPPLEMENTARY MATERIALS AND METHODS .……………….…Page 2

SUPPLEMENTARY FIGURES ……..……..………..…………..….….….Page 6

SUPPLEMENTARY TABLES………..……..………………..…………. Page 12






SUPPLEMENTARY MATERIALS AND METHODS 
Radiotherapy Protocol
Radiation was delivered with a linear accelerator (Varian, Palo Alto, Calif) using 6 MV photons. IMRT was delivered with a dynamic multileaf intensity-modulating collimator (NOMOS Corporation, Sewickley, Pa) by a slice-by-slice arc rotation approach. The gantry rotation arc was 105 to 255°, and beamlet patterns changed every 5°. In our protocol, primary tumors and the upper neck above the cricoid cartilage (including levels II, III, and Va) were treated with IMRT by the SMART boost technique, whereas the lower neck (including levels IV and Vb) and the supraclavicular fossae were treated with a single anterior split field by conventional RT. These 2 fields were matched with a split-beam technique to avoid potential dose overlap. Conventional RT to the lower neck and the supraclavicular fossae was performed after the completion of IMRT each day. Verification of the setup and dose was performed before treatment delivery. The location of the planned treatment was verified weekly with check films to ensure the accuracy of the setup during the course of treatment.
Patient Immobilization and CT Simulation
Patients were placed in the supine position and immobilized from head to neck with a thermoplastic mask. CT simulation (Plus 4, Siemens, Erlangen, Germany) was performed with a slice thickness of 3 mm extending from the vertex to 2 cm below the clavicle. Both control CT (for the dose calculation) and contrast-enhanced CT (for the target delineation) images were obtained and transferred to the treatment-planning system, an inverse planning system (CORVUS 3.0/3.2, Peacock plan) developed by NOMOS Corporation.
Target Delineation and Dose Prescription
All target volumes were outlined slice by slice on the axial contrast-enhanced CT images in the treatment-planning system. The target volumes were defined in accordance with the International Commission on Radiation Units and Measurements Reports 50 and 62. Gross tumor volume was determined according to diagnostic CT and physical examination. The nasopharynx gross target volume and the positive neck lymph nodes were identified. Two clinical target volumes (CTVs) were delineated: CTV1 and CTV2. CTV1 was defined as the nasopharynx gross target volume plus a 5 to 10 mm margin (2 to 3 mm margin posteriorly) to encompass the high-risk sites of microscopic extension and the whole nasopharynx. CTV2 was defined as the CTV1 plus a 5 to 10 mm margin (2 to 3 mm margin posteriorly) to encompass the low-risk sites of microscopic extension, the level of the lymph node located, and the elective neck area (bilateral levels IIa, IIb, III, and Va are routinely covered for all N0 patients, whereas ipsilateral levels IV, Vb, or supraclavicular fossae were also included for N1 patients). Planning target volumes for all gross tumor volumes and CTVs were generated automatically after delineation of tumor targets according to the immobilization and localization uncertainties. The prescribed dose was 68 grays (Gy)/30 fraction to the nasopharynx gross target volume, 60 to 66 Gy/30 fraction to the positive neck lymph nodes, and 60 Gy/30 fraction to the CTV1; 54 Gy/30 fraction was given to the CTV2 to guarantee that the fraction dose was ≥1.8 Gy. In addition, the prescribed dose to the lower neck and the supraclavicular fossae by irradiation with the conventional RT technique was 50 Gy/25 fraction for prophylactic intent, and 60 to 66 Gy/30 to 33 fraction for therapeutic intent.
All of the critical adjacent structures, including the brainstem, spinal cord, temporal lobe, lens, optic nerves and chiasm, parotid glands, temporomandibular joints (TMJs), and mandible, were carefully outlined. The doses to these structures were reduced as much as possible, without sacrificing coverage of the tumor target. The ability to spare these structures depended on the extent and location of the tumor. The maximum doses to these structures were restricted so as not to exceed their tolerance doses, which were as follows: 56 Gy for brainstem; 45 Gy for spinal cord; 60 Gy for temporal lobes; 5 Gy for lens; 50 Gy for optic nerves, chiasm, TMJs, and mandible; and 40 Gy for parotids.
Planning Evaluation
The plan was approved upon meeting the criteria described hereafter. The plan was accepted if: (1) the prescribed dose encompassed at least 95% of the target volume; (2) no greater than 1% of nasopharynx gross target volume could receive ≤93% of the prescribed dose; (3) the maximum dose point was located in the nasopharynx gross target volume; and (4) the isodoses were normalized to the maximum dose, and the isodose chosen for prescription to the nasopharynx gross target volume was at least 80% of the maximum dose. For the critical organs with functional subunits organized in series, the dose to 5% of the volume (D5) could not exceed their tolerance doses. Because only the cervical portion of the spinal cord was included in the treatment volume, we determined that the maximum dose delivered to 1 mL of the spinal cord could not exceed 45 Gy. For the critical organs with functional subunits organized in parallel, the dose constraints to 33% of the volume were less than their tolerance doses. Homogeneity was not used as the evaluable criterion.









SUPPLEMENTARY FIGURES
Supplementary Figure 1. Cut-off points for dividing the low, medium and high dose groups using X-tile software. CCD, Cumulative Cisplatin Dose. 
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[image: figure s2]Supplementary Figure 2. Kaplan–Meier curves of overall survival of different CCD group in all NPC patients. NPC, nasopharyngeal carcinoma; CCD, Cumulative Cisplatin Dose 



[image: figure S3]Supplementary Figure 3. The covariate balance of adjusted baseline characteristics of patients. EBV, Epstein–Barr virus; HGB, hemoglobin; ALB: albumin; CRP, C-reactive protein; LDH, lactate dehydrogenase; WHO, World Health Organization.
[image: ]Supplementary Figure 4. Kaplan–Meier curves of overall survival of CCRT vs IMRT alone before and after balancing covariates bias in Stage II (S4a, S4C) and Stage III (S4b, S4d) in low-risk group patients. CCD, Cumulative Cisplatin Dose; CCRT, concurrent chemoradiotherapy.




Supplementary Figure 5. Stacked scale histogram of nephrotoxicity in different CCD groups. CCD, Cumulative Cisplatin Dose.
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Supplementary Figure 6. Kaplan–Meier curves of overall survival of all CCRT patients with or without nephrotoxicity.  CCRT, concurrent chemoradiotherapy.
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SUPPLEMENTARY TABLES
Supplementary Table 1. Baseline characteristics of 765 patients in different risk groups before weighting.
	
	Low-risk
	Intermediate-risk
	High-risk
	Overall
	P value

	n/%
	414
9
	193
	158
	765
	

	Gender
	
	
	
	
	0.372

	male
	298 (72.0)
	149 (77.2)
	114 (72.2)
	561 (73.3)
	

	female
	116 (28.0)
	44 (22.8)
	44 (27.8)
	204 (26.7)
	

	Age 
	
	
	
	
	0.708

	60-64
	167 (40.3)
	77 (39.9)
	55 (34.8)
	299 (39.1)
	

	65-69
	144 (34.8)
	65 (33.7)
	63 (39.9)
	272 (35.6)
	

	>=70
	103 (24.9)
	51 (26.4)
	40 (25.3)
	194 (25.4)
	

	WHO 
	
	
	
	
	0.299

	I
	1 (0.2)
	2 (1.0)
	0 (0.0)
	3 (0.4)
	

	II
	12 (2.9)
	2 (1.0)
	4 (2.5)
	18 (2.4)
	

	III
	401 (96.9)
	189 (97.9)
	154 (97.5)
	744 (97.3)
	

	Smoking 
	
	
	
	
	0.295

	No
	273 (65.9)
	119 (61.7)
	94 (59.5)
	486 (63.5)
	

	Yes
	141 (34.1)
	74 (38.3)
	64 (40.5)
	279 (36.5)
	

	Drinking 
	
	
	
	
	0.778

	No
	358 (86.5)
	166 (86.0)
	133 (84.2)
	657 (85.9)
	

	Yes
	56 (13.5)
	27 (14.0)
	25 (15.8)
	108 (14.1)
	

	ACE27 
	
	
	
	
	0.067

	0
	226 (54.6)
	130 (67.4)
	99 (62.7)
	455 (59.5)
	

	1
	137 (33.1)
	54 (28.0)
	47 (29.7)
	238 (31.1)
	

	2
	34 (8.2)
	6 (3.1)
	9 (5.7)
	49 (6.4)
	

	3-4
	17 (4.1)
	3 (1.6)
	3 (1.9)
	23 (3.0)
	

	T stage
	
	
	
	
	<0.001

	1
	97 (23.4)
	25 (13.0)
	6 (3.8)
	128 (16.7)
	

	2
	95 (22.9)
	47 (24.4)
	4 (2.5)
	146 (19.1)
	

	3
	222 (53.6)
	121 (62.7)
	41 (25.9)
	384 (50.2)
	

	4
	0 (0.0)
	0 (0.0)
	107 (67.7)
	107 (14.0)
	

	N stage
	
	
	
	
	<0.001

	0
	171 (41.3)
	31 (16.1)
	17 (10.8)
	219 (28.6)
	

	1
	183 (44.2)
	111 (57.5)
	48 (30.4)
	342 (44.7)
	

	2
	59 (14.3)
	51 (26.4)
	28 (17.7)
	138 (18.0)
	

	3
	1 (0.2)
	0 (0.0)
	65 (41.1)
	66 (8.6)
	

	Stage
	
	
	
	
	<0.001

	I
	64 (15.5)
	8 (4.1)
	0 (0.0)
	72 (9.4)
	

	II
	106 (25.6)
	54 (28.0)
	0 (0.0)
	160 (20.9)
	

	III
	244 (58.9)
	131 (67.9)
	0 (0.0)
	375 (49.0)
	

	IV
	0 (0.0)
	0 (0.0)
	158 (100.0)
	158 (20.7)
	

	aEBV-DNA
(copies/L)
	
	
	
	
	<0.001

	<=2000
	414 (100)
	193 (100)
	61 (38.6)
	475 (62.1)
	

	>2000
	0
	0
	97 (61.4)
	290 (37.9)
	

	aHGB(g/L)
	
	
	
	
	0.001

	normal
	392 (94.7)
	183 (94.8)
	136 (86.1)
	711 (92.9)
	

	abnormal
	22 (5.3)
	10 (5.2)
	22 (13.9)
	54 (7.1)
	

	aALB(g/L)
	
	
	
	
	0.001

	35-55
	378 (91.3)
	163 (84.5)
	128 (81.0)
	669 (87.5)
	

	<35
	36 (8.7)
	30 (15.5)
	30 (19.0)
	96 (12.5)
	

	aLDH
	
	
	
	
	0.459

	normal
	394 (95.2)
	179 (92.7)
	150 (94.9)
	723 (94.5)
	

	abnormal
	20 (4.8)
	14 (7.3)
	8 (5.1)
	42 (5.5)
	

	aCRP(g/L)
	
	
	
	
	0.012

	0-8.2
	360 (87.0)
	157 (81.3)
	122 (77.2)
	639 (83.5)
	

	>8.2
	54 (13.0)
	36 (18.7)
	36 (22.8)
	126 (16.5)
	

	Regimen 
	
	
	
	
	<0.001

	IMRT
	250 (60.4)
	97 (50.3)
	64 (40.5)
	411 (53.7)
	

	CCRT
	164 (39.6)
	96 (49.7)
	94 (59.5)
	354 (46.3)
	


a: All variables were measured before treatment
ACE, adult comorbidity evaluation; EBV, Epstein–Barr virus; HGB, hemoglobin; ALB: albumin; CRP, C-reactive protein; LDH, lactate dehydrogenase; NPC, nasopharyngeal carcinoma; WHO, World Health Organization.
Supplementary table 2. Baseline characteristics of different CCD groups in low-risk group before weighting.
	Variables
	CCD=0
	0<CCD≤80
	80<CCD≤160
	160<CCD≤3000
	Overall
	p value

	
	250 (%)
	20 (%)
	79 (%)
	65 (%)
	414 (%)
	

	Age (year)
	
	
	
	
	
	<0.001

	60-64
	71 (28.4)
	6 (30.0)
	45 (57.0)
	45 (69.2)
	167 (40.3)
	

	65-69
	90 (36.0)
	13 (65.0)
	24 (30.4)
	17 (26.2)
	144 (34.8)
	

	≥70
	89 (35.6)
	1 (5.0)
	10 (12.6)
	3 (4.6)
	103 (24.9)
	

	Gender
	
	
	
	
	
	0.257

	Male
	185 (74.0)
	11 (55.0)
	58 (73.4)
	44 (67.7)
	298 (72.0)
	

	Female
	65 (26.0)
	9 (45.0)
	21 (26.6)
	21 (32.3)
	116 (28.0)
	

	Smoking (%)
	
	
	
	
	
	0.221

	No
	173 (69.2)
	14 (70.0)
	45 (57.0)
	41 (63.1)
	273 (65.9)
	

	Yes
	77 (30.8)
	6 (30.0)
	34 (43.0)
	24 (36.9)
	141 (34.1)
	

	drinking (%)
	
	
	
	
	
	0.003

	No
	223 (89.2)
	20 (100.0)
	59 (74.7)
	56 (86.2)
	358 (86.5)
	

	Yes
	27 (10.8)
	0 (0.0)
	20 (25.3)
	9 (13.8)
	56 (13.5)
	

	WHO
	
	
	
	
	
	0.002

	I
	0
	1 (5.0)
	0
	0
	1 (0.2)
	

	II
	8 (3.2)
	1 (5.0)
	2 (2.5)
	1 (1.5)
	12 (2.9)
	

	III
	242 (96.8)
	18 (90.0)
	77 (97.5)
	64 (98.5)
	401 (96.9)
	

	T Stage 
	
	
	
	
	
	<0.001

	1
	75 (30.0)
	3 (15.0)
	10 (12.7)
	9 (13.8)
	97 (23.4)
	

	2
	66 (26.4)
	5 (25.0)
	13 (16.5)
	11 (16.9)
	95 (22.9)
	

	3
	109 (43.6)
	12 (60.0)
	56 (70.9)
	45 (69.2)
	222 (53.6)
	

	4
	0
	0
	0
	0
	0
	

	N Stage 
	
	
	
	
	
	<0.001

	0
	133 (53.2)
	6 (30.0)
	20 (25.3)
	12 (18.5)
	171 (41.3)
	

	1
	86 (34.4)
	9 (45.0)
	49 (62.0)
	39 (60.0)
	183 (44.2)
	

	2
	31 (12.4)
	5 (25.0)
	10 (12.7)
	13 (20.0)
	59 (14.3)
	

	3
	0
	0
	0
	1 ( 1.5)
	1 (0.2)
	

	Stage
	
	
	
	
	
	<0.001

	I
	62 (24.8)
	2 (10.0)
	0
	0
	64 (15.5)
	

	II
	68 (27.2)
	3 (15.0)
	20 (25.3)
	15 (23.1)
	106 (25.6)
	

	III
	120 (48.0)
	15 (75.0)
	59 (4.7)
	50 (76.9)
	244 (58.9)
	

	aHGB
	
	
	
	
	
	0.722

	normal
	237 (94.8)
	18 (90.0)
	76 (96.2)
	61 (93.8)
	392 (94.7)
	

	abnormal
	13 (5.2)
	2 (10.0)
	3 (3.8)
	4 (6.2)
	22 (5.3)
	

	aALB (g/L)
	
	
	
	
	
	0.224

	35-55
	233 (93.2)
	19 (95.0)
	70 (88.6)
	56 (86.2)
	378 (91.3)
	

	>55
	17 (6.8)
	1 (5.0)
	9 (11.4)
	9 (13.8)
	36 (8.7)
	

	aLDH
	
	
	
	
	
	0.185

	normal
	234 (93.6)
	19 (95.0)
	76 (96.2)
	65 (100.0)
	394 (95.2)
	

	abnormal
	16 (6.4)
	1 (5.0)
	3 (3.8)
	0
	20 (4.8)
	

	aCRP (g/L)
	
	
	
	
	
	0.157

	0-8.2
	204 (81.6)
	18 (90.0)
	58 (73.4)
	56 (86.2)
	336 (81.2)
	

	>8.2
	46 (18.4)
	2 (10.0)
	21 (26.6)
	9 (13.8)
	78 (18.8)
	


a: All variables were measured before treatment
CCD, Cumulative Cisplatin Dose; EBV, Epstein–Barr virus; HGB, hemoglobin; ALB: albumin; CRP, C-reactive protein; LDH, lactate dehydrogenase; NPC, nasopharyngeal carcinoma; WHO, World Health Organization.

[bookmark: _Hlk108818461]Supplementary Table 3. The probability of nephrotoxicity in different CCD groups of all CCRT patients.
	
	Grade 0
	Grade 1 
	Grade 2 
	Grade 3-4

	0-80mg/m2
	84.4% (38/45)
	15.6% (7/45)
	0
	0

	80-160mg/m2
	78.2% (136/174)
	20.1% (35/174)
	1.7% (3/174)
	0

	160-300mg/m2
	77.8% (105/135)
	20.7% (28/135)
	1.5% (2/135)
	0


CCD, Cumulative Cisplatin Dose; CCRT, concurrent chemoradiotherapy.
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