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	Univariable Cox regression (CBPS-weighted)ᵃ

	Variable
	HR (95% CI), OS
	P-value
	HR (95% CI), CSS
	P-value

	Treatment
	
	
	
	

	  No surgery
	1.00 (Reference)
	
	1.00 (Reference)
	

	  Surgery 
	0.44 (0.41–0.47)
	<0.001
	0.45 (0.41–0.48)
	<0.001

	Age
	
	
	
	

	  <50
	1.00 (Reference)
	
	1.00 (Reference)
	

	  50–64
	0.95 (0.88–1.04)
	0.254
	0.94 (0.86–1.03)
	0.211

	  65–74
	1.00 (0.92–1.10)
	0.933
	0.95 (0.86–1.05)
	0.320

	  ≥75
	1.29 (1.18–1.42)
	<0.001
	1.19 (1.08–1.32)
	<0.001

	Sex
	
	
	
	

	  Male
	1.00 (Reference)
	
	1.00 (Reference)
	

	  Female
	1.03 (0.97–1.10)
	0.334
	1.03 (0.97–1.10)
	0.325

	Year of diagnosis
	
	
	
	

	  2005–2010
	1.00 (Reference)
	
	1.00 (Reference)
	

	  2011–2015
	0.88 (0.82–0.93)
	<0.001
	0.86 (0.81–0.93)
	<0.001

	  2016–2020
	0.62 (0.57–0.67)
	<0.001
	0.58 (0.54–0.63)
	<0.001

	Race
	
	
	
	

	  White
	1.00 (Reference)
	
	1.00 (Reference)
	

	  Black
	1.18 (1.05–1.32)
	0.005
	1.19 (1.05–1.34)
	0.005

	  Other
	0.90 (0.80–1.00)
	0.057
	0.94 (0.84–1.05)
	0.260

	Grade
	
	
	
	

	  I
	1.00 (Reference)
	
	1.00 (Reference)
	

	  II
	1.05 (0.89–1.23)
	0.571
	1.05 (0.88–1.26)
	0.581

	  III
	1.37 (1.17–1.60)
	<0.001
	1.43 (1.21–1.70)
	<0.001

	  IV
	1.72 (1.46–2.02)
	<0.001
	1.83 (1.54–2.18)
	<0.001

	  Unknown
	1.23 (1.06–1.43)
	0.007
	1.26 (1.06–1.48)
	0.007

	Laterality
	
	
	
	

	  Left
	1.00 (Reference)
	
	1.00 (Reference)
	

	  Right
	0.95 (0.90–1.01)
	0.098
	0.95 (0.89–1.01)
	0.081

	Histologic type
	
	
	
	

	  Clear cell
	1.00 (Reference)
	
	1.00 (Reference)
	

	  Papillary
	1.45 (1.28–1.66)
	<0.001
	1.49 (1.30–1.70)
	<0.001

	  Chromophobe
	0.90 (0.70–1.16)
	0.421
	0.90 (0.68–1.19)
	0.459

	  Sarcomatoid
	2.38 (2.07–2.73)
	<0.001
	2.53 (2.20–2.91)
	<0.001

	  NOS
	2.09 (1.78–2.46)
	<0.001
	2.11 (1.76–2.53)
	<0.001

	  Other
	1.48 (1.38–1.58)
	<0.001
	1.49 (1.39–1.60)
	<0.001

	T stage
	
	
	
	

	  T1
	1.00 (Reference)
	
	1.00 (Reference)
	

	  T2
	1.10 (1.01–1.19)
	0.032
	1.19 (1.09–1.31)
	<0.001

	  T3
	1.22 (1.13–1.31)
	<0.001
	1.33 (1.22–1.44)
	<0.001

	  T4
	1.60 (1.44–1.78)
	<0.001
	1.79 (1.60–2.00)
	<0.001

	  Tx
	1.06 (0.85–1.33)
	0.579
	1.17 (0.93–1.46)
	0.175

	N stage
	
	
	
	

	  N0
	1.00 (Reference)
	
	1.00 (Reference)
	

	  N1
	1.48 (1.37–1.59)
	<0.001
	1.53 (1.42–1.66)
	<0.001

	  Nx
	1.70 (1.57–1.84)
	<0.001
	1.77 (1.62–1.93)
	<0.001

	Radiation
	
	
	
	

	  No
	1.00 (Reference)
	
	1.00 (Reference)
	

	  Yes
	1.25 (1.18–1.33)
	<0.001
	1.30 (1.22–1.38)
	<0.001

	Chemotherapy
	
	
	
	

	  No
	1.00 (Reference)
	
	1.00 (Reference)
	

	  Yes
	1.01 (0.96–1.07)
	0.693
	1.08 (1.01–1.15)
	0.020

	Tumour size
	
	
	
	

	  ≤4
	1.00 (Reference)
	
	1.00 (Reference)
	

	  4–7
	1.12 (0.99–1.26)
	0.064
	1.17 (1.01–1.36)
	0.031

	  >7
	1.17 (1.05–1.31)
	0.005
	1.29 (1.12–1.48)
	<0.001

	Sequence number
	
	
	
	

	  First/only
	1.00 (Reference)
	
	1.00 (Reference)
	

	  Second+
	1.00 (0.93–1.08)
	0.975
	0.89 (0.81–0.98)
	0.018

	Number of tumours
	
	
	
	

	  1
	1.00 (Reference)
	
	1.00 (Reference)
	

	  2
	0.83 (0.77–0.89)
	<0.001
	0.74 (0.67–0.80)
	<0.001

	  3+
	0.74 (0.63–0.86)
	<0.001
	0.56 (0.45–0.70)
	<0.001

	Median household income
	
	
	
	

	  <45 k
	1.00 (Reference)
	
	1.00 (Reference)
	

	  45–75 k
	0.88 (0.76–1.03)
	0.117
	0.91 (0.75–1.09)
	0.306

	  ≥75 k
	0.81 (0.69–0.94)
	0.006
	0.83 (0.69–1.01)
	0.057

	Marital status
	
	
	
	

	  Married
	1.00 (Reference)
	
	1.00 (Reference)
	

	  Widowed
	1.32 (1.19–1.45)
	<0.001
	1.26 (1.13–1.41)
	<0.001

	  Single
	1.07 (0.97–1.17)
	0.161
	1.08 (0.98–1.18)
	0.126

	  Divorced
	1.08 (0.99–1.18)
	0.077
	1.09 (0.99–1.20)
	0.089

	  Other
	1.11 (0.97–1.26)
	0.119
	1.11 (0.96–1.27)
	0.156

	ᵃ Univariable Cox proportional-hazards models, fitted separately for each variable on the IPTW-weighted cohort (ATT estimand; same weights as Tables 2 and 2b) with robust (sandwich) standard errors. Each cell is the weighted marginal association of that single variable with the outcome; it is NOT a crude/unweighted estimate, and it is not mutually adjusted for the other variables. Mutually adjusted (multivariable) estimates are given in Table 3.

	Note on the weights: the IPTW weights were estimated to balance the covariate distribution between the surgery and no-surgery groups (treatment), not with respect to any individual prognostic factor; these weighted univariable associations should therefore be read as descriptive.

	Rows labelled ‘1.00 (Reference)’ are the baseline level of each categorical variable. Grade ‘Unknown’ and stage ‘Tx’/‘Nx’ are retained as explicit levels.

	P values are from two-sided Wald tests; no adjustment for multiple comparisons is applied.

	Abbreviations: CI, confidence interval; CSS, cancer-specific survival; HR, hazard ratio; NR, not reached; OS, overall survival; RCC, renal cell carcinoma; SHR, subdistribution hazard ratio; SMD, standardised mean difference.



