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	Supplementary Table 1. Baseline characteristics of NPC patients with “D-D-D” type*

	Characteristic
	Total (N = 295)

	Age (IQR, years)
	48 (41, 55)

	Sex, n (%)
	

	Male
	230 (78.0)

	Female
	65 (22.0)

	T category, n (%)
	

	T1-2
	103 (34.9)

	T3-4
	192 (65.1)

	N category, n (%)
	

	N0-1
	92 (31.2)

	N2-3
	203 (68.8)

	Stage, n (%)
	

	Stage Ⅱ
	11 (3.7)

	Stage Ⅲ
	116 (39.3)

	Stage Ⅳa
	168 (57.0)

	EBV DNAbaseline (IQR, copies/mL)
	7640.00 (1590.00, 40750.00)

	EBV DNApost-IC (IQR, copies/mL)
	1000.00 (215.50, 6220.00)

	EBV DNApost-RT (IQR, copies/mL)
	108.00 (48.95, 412.00)

	GTV-T, Gy
	70.00 (69.96, 70.95)

	GTV-N, Gy
	69.96 (69.30, 71.88)

	IC region, n (%)
	

	GP
	169 (57.3)

	TP
	116 (39.3)

	Other
	10 (3.4)

	Concurrent  chemotherapy, n (%)
	

	No
	79 (26.8)

	Yes
	216 (73.2)

	Adjuvant chemotherapy, n (%)
	

	No
	255 (86.4)

	Yes
	40 (13.6)

	Continuous variables were represented as median with IQR; while categorical data were represented as absolute values and proportions.
*Patients with EBV DNA persistent-positivity during treatment, that is, those whose EBV DNA was positive at baseline, post-IC, and postRT.
D, detectable; EBV DNA, Epstein-Barr virus DNA; GTV-N, gross tumor volume of lymph nodes; GP, gemcitabine combined with platinum; GTV-T, gross tumor volume of primary nasopharyngeal tumor; IC, induction chemotherapy; IQR, interquartile range; NPC, nasopharyngeal carcinoma; RT, radiation therapy; TP, paclitaxel or docetaxel combined with platinum.




	Supplementary Table 2. Multivariate time-dependent Cox regression model for NPC patients with “D-D-D” type*

	Characteristic
	PFS
	
	OS
	

	
	Multivariable-adjusted HR (95% CI)
	P value
	
	Multivariable-adjusted HR (95% CI)
	P value
	

	EBV DNA status†
	
	
	
	
	
	

	Undetectable
	1.000 (Reference)
	
	
	1.000 (Reference)
	
	

	Detectable
	2.804 (2.273-3.460)
	< 0.001
	
	2.772 (2.088-3.682)
	< 0.001
	

	Age (years)
	1.003 (0.996-1.011)
	0.387
	
	1.029 (1.018-1.040)
	< 0.001
	

	Sex
	
	
	
	
	
	

	Male
	1.000 (Reference)
	
	
	1.000 (Reference)
	
	

	Female
	0.622 (0.488-0.793)
	< 0.001
	
	0.775 (0.572-1.052)
	0.102
	

	T category
	
	
	
	
	
	

	T1-2
	1.000 (Reference)
	
	
	1.000 (Reference)
	
	

	T3-4
	1.582 (1.306-1.915)
	< 0.001
	
	1.669 (1.278-2.179)
	< 0.001
	

	N category
	
	
	
	
	
	

	N0-1
	1.000 (Reference)
	
	
	1.000 (Reference)
	
	

	N2-3
	1.524 (1.240-1.874)
	< 0.001
	
	1.449 (1.101-1.906)
	0.008
	

	EBV DNAbaseline (copies/mL)
	1.108 (1.009-1.215)
	0.031
	
	1.085 (0.957-1.231)
	0.202
	

	EBV DNApost-IC (copies/mL)
	0.996 (0.899-1.103)
	0.936
	
	1.126 (0.981-1.293)
	0.091
	

	EBV DNApost-RT (copies/mL)
	1.250 (1.085-1.439)
	0.002
	
	1.465 (1.213-1.768)
	< 0.001
	

	IC regimen
	
	
	
	
	
	

	GP
	1.000 (Reference)
	
	
	1.000 (Reference)
	
	

	TP
	0.982 (0.821-1.175)
	0.841
	
	0.964 (0.756-1.230)
	0.769
	

	Other
	0.914 (0.579-1.441)
	0.698
	
	1.182 (0.693-2.018)
	0.540 
	

	Concurrent chemotherapy
	
	
	
	
	
	

	No
	1.000 (Reference)
	
	
	1.000 (Reference)
	
	

	Yes
	0.826 (0.678-1.007)
	0.058
	
	0.733 (0.566-0.949)
	0.018
	

	Adjuvant chemotherapy
	
	
	
	
	
	

	No
	1.000 (Reference)
	
	
	1.000 (Reference)
	
	

	Yes
	1.178 (0.928-1.496)
	0.178
	
	1.057 (0.755-1.479)
	0.748
	

	*Patients with EBV DNA persistent-positivity during treatment, that is, those whose EBV DNA was positive at baseline, post-IC, and post-RT.
†Time-dependent variable.
EBV DNA, Epstein-Barr virus DNA; GP, gemcitabine combined with platinum; IC, induction chemotherapy; NPC, nasopharyngeal carcinoma; OS, overall survival; PFS, progression-free survival; RT, radiotherapy; TP, paclitaxel or docetaxel combined with platinum.



	Supplementary Table 3. Longitudinal analysis of post-radiotherapy EBV DNA clearance in nasopharyngeal carcinoma

	Reference
	Patient characteristics
	Patient resources
	Timepoints of EBV DNA measurement
	Predictive value of multi-point EBV DNA
	Key contributions

	Hui, 2021 [6]
	789 NPC patients; 104 with detectable post-RT EBV DNA randomized to adjuvant chemotherapy vs. observation (Prospective study)
	Multi-center, Hong Kong, China
	6 weeks post-RT;
6 months post-randomization
	The second test (6 months) had better predictive performance than the first (AUC: 0.78 vs. 0.65)
	EBV DNA clearance is an early surrogate endpoint for survival and adjuvant chemotherapy did not increase the clearance rate

	Li, 2021 [15]
	1077 non-metastatic NPC patients; 252 with tests at 4 timepoints
	Nanfang Hospital, Southern Medical University, China
	Pre-treatment;
3 months post-treatment;
12 months post-treatment;
24 months post-treatment;
36 months post-treatment
	Dynamic change patterns across multiple timepoints provided superior prognostic value over any single timepoint (AUC for PFS: 0.805)
	Long-term serial monitoring (up to 24 months) allows for accurate risk stratification and identifies patients with the worst prognosis

	Gibbid, 2023 [13]
	142 NPC patients with long-term follow-up
	Mohammed IV Center for Cancer Treatment of Casablanca, Morocco
	Pre-treatment;
End of treatment;
6 months post-treatment;
18 months post-treatment;
24 months post-treatment
	Combining pre- and post-treatment EBV DNA loads improved prediction of LRRFS, DMFS, and PFS
	The dynamic change of EBV DNA over a long-term period is more valuable than a single measurement for predicting prognosis

	Neo, 2024 [7]
	302 non-metastatic NPC patients; 110 had a repeat test at 8-12 weeks
	National Cancer Centre Singapore
	At diagnosis;
0-2 weeks post-RT;
8-12 weeks post-RT
	EBV DNA at 8-12 weeks was a stronger predictor of relapse than at 0-2 weeks (AUC: 0.817 vs. 0.654)
	Delayed monitoring (8-12 weeks post-RT) better enriches for high-risk patients. Early testing may be suboptimal for adjuvant therapy trials

	Neo, 2025 [17]
	393 non-metastatic NPC patients with ≥ 1 EBV DNA reading taken within 3 years post-RT
	National Cancer Centre Singapore, Singapore
	Within 3 years post-RT (varied frequency); analysis windows: 0–3, 3–6, 6–9, 9–12 months post-test
	NPV: > 97% across all windows;
PPV: modest overall (26.3–34.3% in Window 1; 2.6–10.5% in Windows 2–4);
PPV threshold-dependent: ≥ 500 copies/mL → 71.4–100% in Window 1; < 500 copies/mL → 16.9–23.1%
	Proposed a stratified surveillance strategy based on EBV DNA levels to guide imaging use: High NPV supports reducing imaging for EBV DNA-negative patients. PPV is level-dependent: ≥ 500 copies/mL warrants prompt imaging; low-level positives may benefit from repeat testing before imaging

	AUC, area under the curve; DMFS, distant metastasis-free survival; EBV DNA, Epstein-Barr virus DNA; LRRFS, locoregional recurrence-free survival; NPC, nasopharyngeal carcinoma; NPV, negative predictive value; OS, overall survival; PFS, progression-free survival; PPV, positive predictive value; RT, radiotherapy.



