Supplementary Materials
Details of plasma EBV DNA detection:
DNA Extraction from Plasma Samples
Samples of peripheral blood (5 mL) were collected in an ethylenediamine tetra-acetic acid tube from all participants and were centrifuged at ×1600g for isolation of plasma. Plasma samples were transferred carefully into plain polypropylene tubes for storage at ﹣80 °C until further processing. DNA from plasma samples was extracted with the QIAamp Blood Kit (Qiagen, Hilden, Germany) using the blood and body fluid protocol, as recommended by the manufacturer. In total, 500 –1000µL of each plasma sample were used for DNA extraction per column, with a final elution volume of 50µL from the extraction column. The exact amounts were documented for the calculation of the target DNA concentration.
Real-Time Quantitative EBV DNA PCR
The real-time quantitative PCR system was developed for EBV DNA detection toward the BamHI-W region. The system consisted of the amplification primers W-44F (5’-AGT CTC TGC CTC CAG GCA-3’) and W-119R (5’-ACA GAG GGC CTG TCC ACC G-3’) and the dual-labeled fluorescent probe W-67T (5’- [FAM] CAC TGT CTG TAA AGT CCA GCC TCC [TAMRA]-3’). In this study, real-time quantitative PCR for the β-actin gene was used as a control for the amplifiability of plasma DNA. Theβ-actin gene primer sequence was forward, 5’-ACA GGC ACCA GGG CGT GA TGG-3’; and reverse, 5’-CTC CAT GTC GTC CCA GTT GGT-3’; and the dual-labeled fluorescent probe sequence (5’-[FAM] CAT CCT CAC CCT GAA GTA CCC CAT C [TAMRA]-3’).
Treatment
[bookmark: _Hlk92313354]All patients were treated with CCRT using intensity-modulated radiation therapy (IMRT) technique. For RT, the planning target volume (PTV) of the primary gross tumor volume (GTV) and the involved lymph nodes (GTVnd) was 66–72 Gy in 30–33 fractions. High-risk clinical target volume PTV (CTV1) and low-risk clinical target volume PTV (CTV2) were given at 60–62 Gy and 54–56 Gy, respectively, in 30–33 fractions. The details of IMRT technique have been described in previous studies[1, 2]. CCT was given for 2–3 cycles using a triweekly cisplatin regimen (80–100 mg/m2) during RT. 
Patient follow-up and outcomes
MRI of head and neck, nasopharyngeal endoscopy, plasma EBV DNA level, abdominal ultrasound, chest radiography and physical examinations were performed in every visit. PFS was defined as the survival time from the date of the diagnosis to the date of first failure or death from any cause. OS was defined as the survival time from the date of diagnosis to the date of death from any cause. LRRFS and DMFS were defined as the time from the date of the diagnosis to the date of first LR or DM, respectively.
Statistical Analysis
We used Kaplan-Meier method to plot survival curves. Survival outcomes were compared using log-rank test. Cox proportional prognosis hazards models were conducted for multivariate analyses. Correlations between the TR and clinical characteristics and EBV DNA levels were calculated using the χ2 test or Fisher’s exact test. Time-dependent receiver operating characteristic (ROC) curve analysis and area under the curve (AUC) using DeLong test were used to compare the effectiveness of different factors for predicting survival outcomes. For phenotypes combining EBV DNA and TR, a supervised clustering based on relative intergroup hazard ratio (HR)PFS was used to reduce the number of subgroups and set a new risk classification (NRC), referring from previous study[3]. The intergroup P values were adjusted by “Benjamini Hochberg” method. The variables that had an original significance level of P < 0.10 in the univariate analyses were subjected to multivariate analyses. A two-sided P < 0.05 was considered significant.

1.	Liu SL, Sun XS, Yan JJ et al. Optimal cumulative cisplatin dose in nasopharyngeal carcinoma patients based on induction chemotherapy response. Radiother Oncol 2019; 137: 83-94.
2.	Sun XS, Liu SL, Luo MJ et al. The association between the development of radiation therapy, image technology, and chemotherapy, and the survival of patients with nasopharyngeal carcinoma: a cohort study from 1990 to 2012. Int J Radiat Oncol Biol Phys 2019; 105: 581-590.
3.	Lv J, Chen Y, Zhou G et al. Liquid biopsy tracking during sequential chemo-radiotherapy identifies distinct prognostic phenotypes in nasopharyngeal carcinoma. Nature Communications 2019; 10.
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[bookmark: _Hlk59470752]Figure.S1 Kaplan-Meier curves of PFS, OS, LRRFS, and DMFS for 651 NPC patients by TR0 (A-D) and TR3 (E-H), respectively.
[bookmark: _Hlk59470863]Abbreviations: PFS = progression free survival; OS = overall survival; LRRFS = locoregional relapse‐free survival; DMFS = distant metastasis‐free survival; pRT0 = at the end of treatment; TR0 = PTR0 tumor response; pRT3 = 3 months after treatment; TR3 = PTR3 tumor response.
[image: Figure S2]
[bookmark: _Hlk59470942]Figure.S2 Kaplan-Meier curves of PFS, OS, LRRFS, and DMFS for 651 NPC patients by EBV DNA0 (A-D) and EBV DNA3 (E-H), respectively.
[bookmark: _Hlk59470980]Abbreviations: PFS = progression free survival; OS = overall survival; LRRFS = locoregional relapse‐free survival; DMFS = distant metastasis‐free survival; pRT0 = at the end of treatment; TR0 = PTR0 tumor response; pRT3 = 3 months after treatment; EBV DNA0 = pRT0 EBV DNA level; EBV DNA3 = pRT3 EBV DNA level

[image: Figure S3]
[bookmark: _Hlk59471030]Figure.S3 Details of NRC grouping.
[bookmark: _Hlk59471036]Abbreviations: RR = rapid response; SR = slow response; RD = refractory disease; pRT0= at the end of treatment; pRT3= 3 months after treatment; EBV DNA0= pRT0 EBV DNA level; EBV DNA3= pRT3 EBV DNA level; NRC = new risk classification













Supplementary Table	
Table S1. Univariable analysis of prognostic factors for PFS, OS, LRRFS and DMFS
	
	HR（95%CI）
	P value

	PFS
	
	

	PRE EBV DNA
	2.54 (1.71, 3.79)
	<0.001

	Age
	1.38 (0.97, 1.97)
	0.074

	Gender
	0.98 (0.66, 1.45)
	0.918

	Family history of cancer 
	1.11 (0.73, 1.67)
	0.634

	Clinical stage 
	2.62 (1.84, 3.73）
	<0.001

	Smoking history 
	1.31 (0.91, 1.88)
	0.151

	NRC
	
	<0.001

	Low risk
	Reference
	

	Middle risk
	2.96 (1.97, 4.45)
	<0.001

	High risk
	19.11 (12.10, 30.20)
	<0.001

	OS
	
	

	PRE EBV DNA
	3.72 (2.03, 6.80)
	<0.001

	Age
	1.85 (1.13, 3.04)
	0.015

	Gender
	0.54 (0.29, 0.99)
	0.049

	Family history of cancer 
	1.30 (0.76, 2.20)
	0.340

	Clinical stage 
	3.61 (2.25, 5.80)
	<0.001

	Smoking history 
	1.75 (1.09, 2.82)
	0.021

	NRC
	
	<0.001

	Low risk
	Reference
	

	Middle risk
	3.38 (1.90, 6.02)
	<0.001

	High risk
	24.17 (13.45, 43.44)
	<0.001

	LRRFS
	
	

	PRE EBV DNA
	0.790 (0.50, 1.70)
	0.793

	Age
	1.74 (0.92, 3.28)
	0.089

	Gender
	1.48 (0.79, 2.80)
	0.224

	Family history of cancer 
	0.59 (0.25, 1.41)
	0.236

	Clinical stage 
	2.02 (1.08, 3.79)
	0.028

	Smoking history 
	0.94 (0.48, 1.85)
	0.864

	NRC
	
	<0.001

	Low risk
	Reference
	

	Middle risk
	3.49 (1.81, 6.70)
	<0.001

	High risk
	6.64 (2.45, 18.03)
	<0.001

	DMFS
	
	

	PRE EBV DNA
	6.13 (3.15, 11.90)
	<0.001

	Age
	1.08 (0.70, 1.69)
	0.721

	Gender
	0.84 (0.50, 1.42)
	0.521

	Family history of cancer 
	1.40 (0.86, 2.29)
	0.181

	Clinical stage 
	2.81 (1.80, 4.39)
	<0.001

	Smoking history 
	1.25 (0.79, 1.98)
	0.348

	NRC
	
	<0.001

	Low risk
	Reference
	

	Middle risk
	2.96 (1.71, 5.13)
	<0.001

	High risk
	27.07 (15.66, 46.79)
	<0.001


A Cox proportional hazard model was used to perform univariate analyses. All variables were transformed into categorical variables. HRs were calculated for PRE EBV DNA (>1500 vs. ≤1500 copies/ml),  Age (≥46y vs. <46y), Gender (female vs. male), Family history of cancer (Yes vs. No), Clinical stage (IV vs. II & III), Smoking history (Yes vs. No) and NRC (middle risk vs. low risk, high risk vs. low risk).
[bookmark: OLE_LINK19][bookmark: OLE_LINK18]Abbreviations: PFS = progression free survival; OS = overall survival; LRRFS = locoregional relapse‐free survival; DMFS = distant metastasis‐free survival;  PRE EBV DNA = pretreatment EBV DNA level;  NRC = new risk classification; CI = confidence interval; HR = hazard ratio.

Table S2. COX regression model of multivariate analysis for PFS, OS, LRRFS and DMFS in model 1.
	Variables 
	HR（95%CI）
	P value

	PFS
	
	

	PRE EBV DNA
	1.68 (1.10, 2.57)
	0.015

	EBV DNAC
	
	<0.001

	Persistent undetectable
	Reference
	

	Regress
	1.52 (0.75, 3.08)
	0.243

	Bounce
	10.1 (5.81, 17.6)
	<0.001

	Persistent detectable
	14.8 (8.09, 27.3)
	<0.001

	Clinical stage
	1.91 (1.31, 2.79)
	0.007

	TRC
	
	<0.001

	[bookmark: _Hlk36505295]RR
	Reference
	

	SR
	1.62 (1.03, 2.56)
	0.138

	[bookmark: _Hlk36486679]RD
	2.63 (1.71, 4.03)
	<0.001

	OS
	
	

	PRE EBV DNA
	2.01 (1.05, 3.81)
	0.033

	EBV DNAC
	
	<0.001

	Persistent undetectable
	Reference
	

	Regress
	1.54 (0.59, 4.00)
	0.371

	Bounce
	12.6 (6.31, 25.4)
	<0.001

	Persistent detectable
	14.7 (7.16, 30.4)
	<0.001

	Age
	1.47 (0.87, 2.46)
	0.144

	Gender 
	0.63 (0.31, 1.25)
	0.180

	[bookmark: _Hlk36487553]Clinical stage
	2.19 (1.31, 3.64)
	0.002

	Smoking history 
	1.40 (0.84, 2.34)
	0.188

	TRC
	
	0.002

	[bookmark: _Hlk40123655]RR
	Reference
	

	SR
	1.32 (0.67, 2.58)
	0.417

	RD
	2.79 (1.57, 4.95)
	<0.001

	LRRFS
	
	

	EBV DNAC
	
	0.018

	Persistent undetectable
	Reference
	

	Regress
	0.40 (0.05, 3.02)
	0.382

	Bounce
	5.63 (1.62, 19.4)
	0.006

	Persistent detectable
	2.89 (0.68, 12.2)
	0.149

	Clinical stage
	1.72 (0.90, 3.27)
	0.096

	TRC
	
	<0.001

	RR
	Reference
	

	SR
	2.99 (1.26, 7.07)
	0.013

	[bookmark: _Hlk36505618]RD
	6.48 (2.96, 14.1)
	<0.001

	DMFS
	
	

	PRE EBV DNA
	3.80 (1.90, 7.57)
	0.001

	EBV DNAC
	
	<0.001

	Persistent undetectable
	Reference
	

	Regress
	2.39 (1.10, 5.21)
	0.027

	Bounce
	12.3 (6.49, 23.3)
	<0.001

	Persistent detectable
	22.0 (11.3, 43.0)
	<0.001

	Clinical stage
	1.76 (1.10, 2.81)
	0.018

	TRC
	
	0.165

	RR
	Reference
	

	SR
	1.31 (0.74, 2.29)
	0.341

	RD
	1.68 (0.97, 2.90)
	0.060


Cox proportional hazard model was used to perform multivariate analyses. All variables were transformed into categorical variables. Variables were enrolled if the P value<0.10 in univariable analysis. HRs were calculated for PRE EBV DNA (>1500 vs. ≤1500 copies/ml), Age (≥46y vs. <46y), Gender (female vs. male), Clinical stage (IV vs. II & III), Smoking history (Yes vs. No), EBV DNAC (Regress vs. Persistent undetectable; Bounce vs. Persistent undetectable; Persistent detectable vs. Persistent undetectable) and TRC (SR vs. RR; RD vs. RR).
Abbreviations: PFS = progression free survival; OS = overall survival; LRRFS = locoregional relapse‐free survival; DMFS = distant metastasis‐free survival; pRT0= at the end of treatment; pRT3 = 3 months after treatment; EBV DNA0 = PRT0 EBV DNA level; EBV DNA3 = PRT3 EBV DNA level; PRE EBV DNA = pretreatment EBV DNA level; EBV DNAC = temporal EBV DNA change of EBV DNA0 and EBV DNA3; TR0 = PTR0 tumor response; TR3 = PRT3 tumor response; TRC = temporal tumor response change of TR0 and TR3; RR = rapid response; SR = slow response; RD = refractory disease; CI = confidence interval; HR = hazard ratio.

Table S3. Group of new risk classification (NRC)*.
	NRC
	Group
	EBV DNA0
	TR0
	EBV DNA3
	TR3

	
	
	Undetectable
	Detectable
	CR
	Non-CR
	Undetectable
	Detectable
	CR
	Non-CR

	Low risk
	G1
	1
	0
	1
	0
	1
	0
	1
	0

	Low risk
	G2
	1
	0
	0
	1
	1
	0
	1
	0

	Intermediate risk
	G3
	1
	0
	0
	1
	1
	0
	0
	1

	Intermediate risk
	G4
	0
	1
	1
	0
	1
	0
	1
	0

	High risk
	G5
	1
	0
	1
	0
	0
	1
	1
	0

	Intermediate risk
	G6
	0
	1
	0
	1
	1
	0
	1
	0

	High risk
	G7
	1
	0
	0
	1
	0
	1
	1
	0

	High risk
	G8
	1
	0
	0
	1
	0
	1
	0
	1

	Intermediate risk
	G9
	0
	1
	0
	1
	1
	0
	0
	1

	High risk
	G10
	0
	1
	1
	0
	0
	1
	1
	0

	High risk
	G11
	0
	1
	0
	1
	0
	1
	1
	0

	High risk
	G12
	0
	1
	0
	1
	0
	1
	0
	1


*Twelve groups were ordered in ascending numerical order and clustered by their intergroup hazard ratio (HR) of PFS. 
Abbreviations: CR= complete response; pRT0= at the end of treatment; pRT3=3 months after treatment; EBV DNA0=PRT0 EBV DNA level; EBV DNA3=PRT3 EBV DNA level; PRE EBV DNA= pretreatment EBV DNA level; CR = complete response; TR0= PTR0 tumor response; TR3 = PRT3 tumor response; NRC= new risk classification. 
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