Supplementary Table 1. Multivariable Cox regression analysis using a linear term for time to recurrence
	Variable
	Adjusted HR
	95% CI
	P value

	Time to recurrence (per month)
	0.99
	0.98–1.00
	0.211

	Age (per year)
	1.01
	0.99–1.02
	0.500

	BMI (per kg/m²)
	0.97
	0.92–1.01
	0.172

	Sex (male vs female)
	1.14
	0.79–1.63
	0.486

	ECOG PS (1 vs 0) 
	0.99
	0.55–1.78
	0.970

	ECOG PS (2 vs 0)  
	0.55
	0.19–1.58
	0.269

	Albumin (per g/dL)
	0.56
	0.40–0.79
	<0.001

	eGFR (per mL/min/1.73 m²)
	0.99
	0.99–1.00
	0.206

	Hydroureteronephrosis (yes vs no)
	0.57
	0.39–0.84
	0.004

	Histology: Pure UC vs UC with DD or Other
	0.96
	0.64–1.44
	0.841

	Neoadjuvant chemotherapy
	0.98
	0.66–1.46
	0.921

	Adjuvant therapy
	1.11
	0.75–1.66
	0.602

	Advanced pathological stage (≥pT3 or ypT2–4)
	0.89
	0.58–1.38
	0.611

	Lymphatic invasion (positive vs negative)
	1.2
	0.82–1.76
	0.355

	Venous invasion (positive vs negative)
	1.16
	0.80–1.69
	0.439

	Lymph node positive
	1.17
	0.82–1.66
	0.379

	Treatment era 2 vs 1
	0.75
	0.51–1.11
	0.152

	Treatment era 3 vs 1
	0.53
	0.29–0.97
	0.038

	Recurrence confined to lymph nodes
	0.53
	0.37–0.77
	<0.001


Hazard ratios were estimated using multivariable Cox proportional hazards models.
Time to recurrence was modeled as a linear continuous variable.
Abbreviations: BMI, body mass index; ECOG PS, Eastern Cooperative Oncology Group performance status; eGFR, estimated glomerular filtration rate; UC, urothelial carcinoma; DD, divergent differentiation; HR, hazard ratio; CI, confidence interval.

Supplementary Table 2. Comparison of linear and restricted cubic spline models for time to recurrence
	Model
	Log-likelihood
	Df
	AIC

	Linear model
	-888.91
	19
	1815.83

	RCS model
	-884.93
	21
	1811.86


Likelihood ratio test comparing the linear and RCS models: χ² = 7.97, df = 2, P = 0.019.
RCS, restricted cubic spline; AIC, Akaike information criterion.

Supplementary Table 3. Baseline characteristics according to time to recurrence group (≤6 vs >6 months)
	Characteristics
	　
	　
	≤6 months (n=123)
	>6 months (n=176)
	P value

	Age (years)
	　
	　
	　
	　
	　

	
	median [IQR], years
	
	69 [63, 74]
	70 [65, 75]
	0.501

	Sex
	
	
	
	
	

	
	Male, N (%)
	
	84 (68)
	131 (74)
	0.302

	ECOG PS
	
	
	
	
	0.605

	
	0, N (%)
	
	109 (89)
	157 (89) 
	

	
	1, N (%)
	
	10 (8)
	14 (8)
	

	
	≧2, N (%)
	
	4 (3)
	5 (3)
	

	BMI (kg/m^2)
	
	
	
	
	

	
	median [IQR], kg/m2
	
	22.6 [20.5, 24.6]
	22.8 [20.5, 25.0]
	0.605

	eGFR (mL/min/1.73m^2)
	
	
	
	
	

	
	median [IQR], mL/min/1.73m2
	
	62.6 [46.0, 77.3]
	60.0 [48.8, 73.5]
	0.729

	Albumin (g/dL)
	
	
	
	
	

	
	median [IQR], g/dL
	
	3.9 [3.4, 4.2]
	4.0 [3.7, 4.2]
	0.056

	Hydroureteronephrosis
	
	
	
	
	

	
	N (%)
	
	49 (40) 
	57 (32)
	0.229

	≥pT3 or ≥ypT2
	
	
	
	
	

	
	N (%)
	
	100 (81)
	134 (76)
	0.356

	Lymph node positive
	
	
	
	
	

	
	N (%)
	
	60 (49)
	61 (34)
	0.020

	Lymphatic invasion
	
	
	
	
	0.247

	
	ly0, N (%)
	
	53 (43) 
	89 (51)  
	

	
	ly1, N (%)
	
	70 (57)
	87 (49)
	

	Venous invasion
	
	
	
	
	0.004

	
	v0, N (%)
	
	47 (38)
	98 (56)
	

	
	v1, N (%)
	
	76 (62)
	78 (44)
	

	Histological Type
	
	
	
	
	0.028

	
	Pure UC, N(%)
	
	94 (76)
	153 (87)
	

	
	UC with DD or Other, N(%)
	
	29 (24)
	23 (13)
	

	Neoadjuvant
	
	
	
	
	0.050

	
	Yes, N (%)
	
	101 (82)
	126 (72)
	

	Adjuvant
	
	
	
	
	0.088

	
	Yes, N (%)
	
	18 (15)
	41 (23)
	

	Treatment era
	
	
	
	
	<0.001

	
	Era 1, N (%)
	
	67 (55) 
	118 (67)
	

	
	Era 2, N (%)
	
	27 (22)
	46 (26)
	

	
	Era 3, N (%)
	
	29 (23) 
	12 (7)
	

	Recurrence confined to lymph nodes
	
	
	
	
	0.424

	　
	Yes, N (%)
	　
	33 (27)
	56 (32)
	　


Values are presented as median [interquartile range] or number (%).
Abbreviations: BMI, body mass index; ECOG PS, Eastern Cooperative Oncology Group performance status; eGFR, estimated glomerular filtration rate; UC, urothelial carcinoma. DD, divergent differentiation


Supplementary Table 4. Distribution of recurrence sites according to time to recurrence (≤6 vs >6 months)
	Recurrence site
	　
	≤6 months (n=123)
	>6 months (n=176)
	SMD
	OR (≤6 vs >6)
	95% CI
	P value

	Liver metastasis
	N (%)
	14 (11)
	17 (10)
	0.056
	0.83
	0.37-1.91
	0.701

	Bone metastasis
	N (%)
	20 (16)
	31 (18)
	-0.036
	1.10
	0.57-2.16
	0.876

	Lung metastasis
	N (%)
	33 (27)
	44 (25)
	0.042
	0.91
	0.52-1.60
	0.788

	Lymph node metastasis
	N (%)
	62 (50)
	83 (47)
	0.065
	0.88
	0.54-1.43
	0.638

	  Regional lymph node metastasis
	N (%)
	44 (36)
	50 (28)
	0.158
	0.71
	0.42-1.20
	0.206

	  Distant lymph node metastasis
	N (%)
	22 (18)
	41 (23)
	-0.134
	1.39
	0.76-2.62
	0.313

	Pelvic recurrence
	N (%)
	43 (35)
	49 (28)
	0.154
	0.72
	0.42-1.22
	0.204

	Other sites
	N (%)
	9 (7)
	17 (10)
	-0.084
	1.35
	0.55-3.57
	0.537

	　
	
	　
	　
	　
	　
	　
	　

	Recurrence confined to lymph nodes
	N (%)
	33 (27)
	56 (32)
	-0.110
	1.27
	0.11-1.27
	0.371

	Multi-organ recurrence
	N (%)
	38 (31)
	49 (28)
	0.067
	0.86
	0.51-1.48
	0.606



Odds ratios (ORs) were calculated using Fisher’s exact test comparing recurrence within ≤6 months versus >6 months.
Percentages are calculated within each time-to-recurrence (TTR) group.
Abbreviations: CI, confidence interval; OR, odds ratio; SMD, standardized mean difference; TTR, time to recurrence.

Supplementary Table 5. Multivariable Cox regression analysis for post-recurrence survival
	Variable
	Adjusted HR
	95% CI
	P value

	Time to recurrence (RCS,4knots, overall)
	–
	–
	0.019

	Age (per year)
	1.01
	0.99-1.03
	0.410

	BMI (per kg/m²)
	0.97
	0.92–1.01
	0.140

	Sex (male vs female)
	1.12
	0.79–1.60
	0.520

	ECOG PS (1 vs 0)
	1.06
	0.59–1.91
	0.840

	ECOG PS (2 vs 0)
	0.48
	0.16–1.44
	0.190

	Albumin (per g/dL)
	0.59
	0.42–0.83
	0.003

	eGFR (per mL/min/1.73 m²)
	0.99
	0.98–1.00
	0.064

	Hydroureteronephrosis (yes vs no)
	0.55
	0.38–0.81
	0.002

	Histology: Pure UC vs UC with DD or Other
	0.94
	0.63–1.43
	0.784

	Neoadjuvant chemotherapy
	0.93
	0.61–1.42
	0.744

	Adjuvant therapy
	1.21
	0.81–1.82
	0.351

	Advanced pathological stage (≥pT3 or ypT2–4)
	0.88
	0.57–1.37
	0.581

	Lymphatic invasion (positive vs negative)
	1.17
	0.80–1.71
	0.424

	Venous invasion (positive vs negative)
	1.15
	0.78–1.67
	0.482

	Lymph node positive
	1.11
	0.77–1.58
	0.581

	Treatment era 2 vs 1
	0.74
	0.50–1.11 
	0.145

	Treatment era 3 vs 1
	0.43
	0.23–0.80
	0.008

	Recurrence confined to lymph nodes
	0.51
	0.35–0.74
	<0.001


Hazard ratios were estimated using multivariable Cox proportional hazards models. 
Time to recurrence was modeled using restricted cubic splines with 4 knots. 
The overall and nonlinear p values for time to recurrence were 0.019 and 0.016, respectively. 
Abbreviations: BMI, body mass index; ECOG PS, Eastern Cooperative Oncology Group performance status; eGFR, estimated glomerular filtration rate; UC, urothelial carcinoma; DD, divergent differentiation; HR, hazard ratio; CI, confidence interval.


