
Additional statistical analysis details
Using multiple imputation to deal with missing data
To maximise statistical power and minimise bias due to excluding women with any missing data, we used multivariate multiple imputation, with chained equations to impute missing values for covariables and outcomes for the main analyses. We generated 5 imputed datasets using multivariate imputation by chained equations (MICE) and combined these using Rubin’s rules. Distributions of variables from pooling of the datasets with imputed variables were similar to those for observed variables (Appendix 1).
Using landmark analysis to deal with guarantee-time bias
Guarantee-time bias arises in comparative research when survival time is measuredfrom enrollment (eg, diagnosis), but receipt of treatment occurs during follow-up.This creates an apparent survival disadvantage for the untreated group, whichautomatically includes all patients who die prior to receiving therapy into theuntreated group. We used a 6-month landmark analysis, one of the recommended corrective approaches,to eliminate the guarantee-time bias. The landmark analysis was also evaluated at different landmark set points (9 months and 12 months).
Sensitivity analysis
In the SEER data or other databases, unmeasured confounders were significant bias which could explain away the treatment effect. To evaluate the effect of unmeasured confounders, we calculated magnitudes of the joint bounding factor for different combinations of odds of receiving primary tumor resection versus none resection (ORTR-U) and likelihood of overall survival (HROS-U) both in the presence of unmeasured confounders (Appendix 5). Rows correspond to decreasing imbalance in unmeasured confounders between treatment groups, whereas columns correspond to increasing adverse effect of unmeasured confounders on overall survival. As such, the present sensitivity analysis allows for testing the treatment effect of PTR versus NTR in presence of unmeasured confounders with varying combination of imbalance between treatment groups and impact on overall survival. Blue, gold, and red areas correspond to a joint bounding factor—hazard ratio (HR) of PTR versus NTR in presence of unmeasured confounders with a given combination of imbalance (ORTR-U) and impact on overall survival (HROS-U)—suggestive of a significant (blue), nonsignificant (gold), and reverse treatment effect (red), respectively.
















Appendix 1. Distribution of Variables WithMissing Data Comparing Observed Complete Cases Data to Results From Pooling the Datasets With Imputed Variables From Multiple Imputation
	
	Number (%) with missing data
	Complete case
	Multiple imputation

	Tumor size, mean±SD
	441 (21.6%)
	49.8 ± 29.1
	48.8 ± 32.9

	Marital status, (%)
	106 (5.2%)
	
	

	  Married
	
	61.7%
	61.6%

	  Single/Widowed
	
	26.5%
	26.5%

	  Other
	
	11.8%
	11.9%

	Insurance, (%)
	42 (2.1%)
	
	

	Other
	
	13.4%
	13.6%

	Insured
	
	86.6%
	86.4%

	Race, (%)
	3 (0.1%)
	
	

	  White
	
	80.7%
	80.7%

	  Black
	
	12.0%
	12.0%

	  Other
	
	7.3%
	7.3%

	
	
	
	

	
	
	
	

	
	
	
	

	Metastasis at brain, (%)
	94 (4.6%)
	1.3%
	2.0%

	Metastasis at Bone, (%)
	86 (4.2%)
	9.3%
	10.8%

	Metastasis at Lung, (%)
	100 (4.9%)
	9.8%
	10.5%

	Metastasis at Liver, (%)
	34 (1.7%)
	89.8%
	89.9%

	Metastasis at distant LN, (%)
	247 (12.1%)
	11.3%
	11.2%

	Number of metastatic site, (%)
	341 (16.7%)
	
	

	  Only One
	
	80.6%
	78.6%

	  Two
	
	14.9%
	16.1%

	  More than two
	
	4.5%
	5.3%

	Metastatic site, (%)
	341 (16.7%)
	
	

	 Only liver metastasis
	
	71.4%
	70.1%

	 With extrahepatic metastasis
	
	28.6%
	29.9%


Abbreviations: SD, standardized difference; LN, lymph node.
















Appendix 2. Comparison of Baseline Variables of PTR and NTR Group WithStandardized Difference Before and After Propensity Score Matching 
	
	Standardized difference

	
	Dataset 1
	Dataset 2
	Dataset 3
	Dataset 4
	Dataset 5

	
	Unmatched 
	PSM
	Unmatched
	PSM
	Unmatched
	PSM
	Unmatched
	PSM
	Unmatched
	PSM

	Number (PTR: NTR)
	1726:319
	310: 310
	1726:319
	314: 314
	1726:319
	313: 313
	1726:319
	317: 317
	1726:319
	310: 310

	Tumor size
	0.2745
	0.033
	0.2991
	-0.0087
	0.2883
	0.0178
	0.2301
	0.0644
	0.2596
	0.0015

	Sex
	
	
	
	
	
	
	
	
	
	

	 Male
	-0.0299
	-0.0588
	-0.0299
	-0.0840
	-0.0299
	-0.0974
	-0.0299
	-0.0383
	-0.0299
	-0.0785

	Femal
	0.0299
	0.0588
	0.0299
	0.0840
	0.0299
	0.0974
	0.0299
	0.0383
	0.0299
	0.0785

	Age (years)
	
	
	
	
	
	
	
	
	
	

	<50
	0.2357
	0.0296
	0.2357
	0.0144
	0.2357
	0.0294
	0.2357
	0.0144
	0.2357
	0.0148

	 50-60
	0.1089
	0.0216
	0.1089
	0.0000
	0.1089
	-0.0071
	0.1089
	-0.0277
	0.1089
	0.0071

	 60-70
	-0.0491
	0.0362
	-0.0491
	0.0000
	-0.0491
	-0.0071
	-0.0491
	0.0000
	-0.0491
	0.0144

	 70+
	-0.2931
	-0.0981
	-0.2931
	-0.0168
	-0.2931
	-0.0168
	-0.2931
	0.0169
	-0.2931
	-0.0418

	Year of diagnosis
	
	
	
	
	
	
	
	
	
	

	 2010-2013
	01048
	-0.0395
	01048
	0.0194
	01048
	-0.0130
	01048
	0.0384
	01048
	0.0327

	 2014-2016
	-0.1048
	0.0395
	-0.1048
	-0.0194
	-0.1048
	0.0130
	-0.1048
	-0.0384
	-0.1048
	-0.0327

	Marital status
	
	
	
	
	
	
	
	
	
	

	 Married
	0.0901
	0.0270
	0.0869
	0.0067
	0.0935
	-0.0336
	0.0744
	-0.0332
	0.0841
	0.0068

	 Other
	-0.0901
	-0.0270
	-0.0869
	-0.0067
	-0.0935
	0.0336
	-0.0744
	0.0332
	-0.0841
	-0.0068

	Insurance
	
	
	
	
	
	
	
	
	
	

	 Insured
	-0.1193
	0.0320
	-0.1057
	0.0984
	-0.1175
	0.0211
	-0.1227
	0.0535
	-0.1078
	0.0542

	 Other
	0.1193
	-0.0320
	0.1057
	-0.0984
	0.1175
	-0.0211
	0.1227
	-0.0535
	0.1078
	-0.0542

	Race
	
	
	
	
	
	
	
	
	
	

	 White
	0.0732
	-0.0086
	0.0716
	0.0000
	0.0716
	0.0085
	0.0731
	-0.0084
	0.0716
	-0.0086

	 Other
	-0.0732
	0.0086
	-0.0716
	0.0000
	-0.0716
	-0.0085
	-0.0731
	0.0084
	-0.0716
	0.0086

	Tumor location
	
	
	
	
	
	
	
	
	
	

	 Pancreatic head
	-0.0448
	-0.0217
	-0.0448
	-0.0702
	-0.0448
	-0.0709
	-0.0448
	-0.0838
	-0.0448
	-0.0571

	Other site
	0.0448
	0.0217
	0.0448
	0.0702
	0.0448
	0.0709
	0.0448
	0.0838
	0.0448
	0.0571

	Functional status
	
	
	
	
	
	
	
	
	
	

	 Functional
	0.2909
	0.0067
	0.2909
	-0.0848
	0.2909
	-0.0263
	0.2909
	-0.0065
	0.2909
	-0.0595

	 Nonfunctional
	-0.2809
	-0.0067
	-0.2809
	0.0848
	-0.2809
	0.0263
	-0.2809
	0.0065
	-0.2809
	0.0595

	Grade
	
	
	
	
	
	
	
	
	
	

	 Grade I/II
	1.1657
	-0.0361
	1.1657
	-0.0649
	1.1657
	-0.0650
	1.1657
	-0.0355
	1.1657
	-0.0954

	 Grade III/IV
	0.07357
	0.0540
	0.07357
	0.1604
	0.07357
	0.1008
	0.07357
	0.0717
	0.07357
	0.1720

	 Unknown
	-1.2953
	-0.0098
	-1.2953
	-0.0749
	-1.2953
	-0.0193
	-1.2953
	-0.0287
	-1.2953
	-0.0479

	Number of metastatic site
	
	
	
	
	
	
	
	
	
	

	 1
	0.5562
	-0.0087
	0.5657
	0.0534
	0.6714
	0.0549
	0.5605
	0.0142
	0.5426
	0.0649

	 ≥2
	-0.5562
	0.0087
	-0.5657
	-0.0534
	-0.5714
	-0.0549
	-0.5605
	-0.0142
	-0.5426
	-0.0649

	Metastatic site
	
	
	
	
	
	
	
	
	
	

	 Only hepatic
	0.3238
	0.0140
	0.3338
	0.0415
	0.3382
	0.0000
	0.3269
	-0.0084
	0.3141
	0.0170

	 Extrahepatic
	-0.3238
	-0.0140
	-0.3338
	-0.0415
	-0.3382
	0.0000
	-0.3269
	0.0084
	-0.3141
	-0.0170


Abbreviations: PTR, primary tumor resection; NTR, no tumor resection; PSM, propensity score matching.


Appendix 3. Multivariate Cox Proportional Hazards Model Assessing Factors Associated With Overall Survival in Complete cases
	
	Multivariate model

	
	HR (95% CI)
	P-value

	Resection of primary tumor
	
	<0.0001

	  No
	1
	

	  Yes
	0.33 (0.25, 0.44)
	

	Age (years)
	1.02 (1.02, 1.03)
	<0.0001

	Insurance 
	
	0.0404

	  Other
	1
	

	Insuranced
	0.79 (0.63, 0.99)
	

	Marital status 
	
	0.0080

	  Married
	1 
	

	  Other
	1.24 (1.06, 1.45)
	

	Nonfunctional
	
	<0.0001

	  Functional
	1
	

	  Nonfunctional
	1.61 (1.30, 1.98)
	

	Number of primary tumor
	
	0.0352

	  1
	1
	

	  ≥2
	0.81 (0.67, 0.99)
	

	Grade
	
	

	Grade I/II
	1 
	

	Grade III/IV
	2.97 (2.31, 3.82)
	<0.0001

	  Unknown
	1.51 (1.23, 1.86)
	0.0001

	Number of metastatic site (vs. Only one)
	
	0.0003

	Two
	1 
	

	More than two
	1.41 (1.17, 1.70)
	


Abbreviations: HR, hazard ratio; CI, confidence interval.

















Appendix 4. Multivariate Cox Proportional Hazards Model Assessing Factors Associated With Overall Survival Using Data Including Categorical Indicators For Missing Data
	
	Multivariate model

	
	HR (95% CI)
	P-value

	Resection of primary tumor
	
	<0.0001

	  No
	1
	

	  Yes
	0.35 (0.27, 0.45)
	

	Age (years)
	1.01 (1.01, 1.02)
	<0.0001

	Insurance 
	
	

	  Insured
	1
	

	  Other
	0.65 (0.52, 0.82)
	0.0003

	  Unknown
	0.86 (0.44, 1.66)
	0.6496

	Marital status 
	
	

	  Married
	1 
	

	  Other
	1.29 (1.09, 1.52)
	0.0031

	Uknown
	1.01 (0.71, 1.44)
	0.9475

	Nonfunctional
	
	0.0090

	  Functional
	1
	

	  Nonfunctional
	1.31 (1.07, 1.60)
	

	Grade
	
	

	Grade I/II
	1 
	

	Grade III/IV
	2.49 (1.90, 3.25)
	<0.0001

	  Unknown
	1.24 (1.02, 1.50)
	0.0277


Abbreviations: HR, hazard ratio; CI, confidence interval.


















[bookmark: _GoBack]Supplementary Table 9. The Magnitudes of the Joint Bounding Factor for Different Combinations of ORTR-U and HROS-U
	Bounding factor
	HROS-U = the likelihood of OS in presence of unmeasured confounders

	
	1.05
	1.1
	1.15
	1.2
	1.25
	1.3
	1.35
	1.4
	1.45
	1.5
	1.55
	1.6
	1.65
	1.7
	1.75
	1.8
	1.85
	1.9
	1.95
	2

	ORTR-U = odds of receiving primary tumor resection in presence of unmeasured confounders

	0.05
	0.69(0.51,0.92)
	0.98(0.73,1.32)
	1.25(0.93,1.69)
	1.5(1.12,2.02)
	1.73(1.29,2.33)
	1.94(1.45,2.61)
	2.14(1.59,2.87)
	2.32(1.73,3.12)
	2.49(1.85,3.34)
	2.65(1.97,3.55)
	2.79(2.08,3.75)
	2.93(2.18,3.94)
	3.06(2.28,4.11)
	3.18(2.37,4.28)
	3.3(2.46,4.43)
	3.41(2.54,4.58)
	3.51(2.61,4.72)
	3.61(2.69,4.85)
	3.7(2.76,4.97)
	3.79(2.82,5.09)

	
	0.1
	0.52(0.38,0.69)
	0.66(0.49,0.88)
	0.78(0.58,1.05)
	0.9(0.67,1.21)
	1.01(0.75,1.36)
	1.11(0.83,1.49)
	1.2(0.9,1.62)
	1.29(0.96,1.73)
	1.37(1.02,1.84)
	1.44(1.07,1.94)
	1.51(1.13,2.03)
	1.58(1.18,2.12)
	1.64(1.22,2.2)
	1.7(1.26,2.28)
	1.75(1.31,2.35)
	1.8(1.34,2.42)
	1.85(1.38,2.49)
	1.9(1.41,2.55)
	1.94(1.45,2.61)
	1.98(1.48,2.67)

	
	0.15
	0.46(0.34,0.62)
	0.55(0.41,0.73)
	0.63(0.47,0.84)
	0.7(0.52,0.94)
	0.77(0.57,1.03)
	0.83(0.62,1.12)
	0.89(0.66,1.2)
	0.94(0.7,1.27)
	1(0.74,1.34)
	1.04(0.78,1.4)
	1.09(0.81,1.46)
	1.13(0.84,1.51)
	1.17(0.87,1.57)
	1.2(0.9,1.62)
	1.24(0.92,1.66)
	1.27(0.95,1.71)
	1.3(0.97,1.75)
	1.33(0.99,1.79)
	1.36(1.01,1.82)
	1.38(1.03,1.86)

	
	0.2
	0.43(0.32,0.58)
	0.49(0.37,0.66)
	0.55(0.41,0.74)
	0.6(0.45,0.81)
	0.65(0.48,0.87)
	0.69(0.52,0.93)
	0.73(0.55,0.99)
	0.77(0.58,1.04)
	0.81(0.6,1.09)
	0.84(0.63,1.13)
	0.87(0.65,1.17)
	0.9(0.67,1.21)
	0.93(0.69,1.25)
	0.96(0.71,1.28)
	0.98(0.73,1.32)
	1(0.75,1.35)
	1.02(0.76,1.38)
	1.04(0.78,1.4)
	1.06(0.79,1.43)
	1.08(0.81,1.45)

	
	0.25
	0.41(0.31,0.55)
	0.46(0.34,0.62)
	0.5(0.37,0.67)
	0.54(0.4,0.73)
	0.58(0.43,0.78)
	0.61(0.45,0.82)
	0.64(0.48,0.86)
	0.67(0.5,0.9)
	0.7(0.52,0.94)
	0.72(0.54,0.97)
	0.74(0.55,1)
	0.77(0.57,1.03)
	0.79(0.59,1.06)
	0.81(0.6,1.08)
	0.82(0.61,1.11)
	0.84(0.63,1.13)
	0.86(0.64,1.15)
	0.87(0.65,1.17)
	0.89(0.66,1.19)
	0.9(0.67,1.21)

	
	0.3
	0.4(0.3,0.54)
	0.44(0.33,0.59)
	0.47(0.35,0.63)
	0.5(0.37,0.67)
	0.53(0.39,0.71)
	0.56(0.41,0.75)
	0.58(0.43,0.78)
	0.6(0.45,0.81)
	0.62(0.46,0.84)
	0.64(0.48,0.86)
	0.66(0.49,0.89)
	0.68(0.5,0.91)
	0.69(0.52,0.93)
	0.71(0.53,0.95)
	0.72(0.54,0.97)
	0.73(0.55,0.99)
	0.75(0.56,1)
	0.76(0.57,1.02)
	0.77(0.57,1.04)
	0.78(0.58,1.05)

	
	0.35
	0.39(0.29,0.53)
	0.42(0.31,0.57)
	0.45(0.33,0.6)
	0.47(0.35,0.63)
	0.49(0.37,0.66)
	0.52(0.38,0.69)
	0.53(0.4,0.72)
	0.55(0.41,0.74)
	0.57(0.42,0.76)
	0.58(0.44,0.78)
	0.6(0.45,0.8)
	0.61(0.46,0.82)
	0.62(0.47,0.84)
	0.64(0.47,0.86)
	0.65(0.48,0.87)
	0.66(0.49,0.88)
	0.67(0.5,0.9)
	0.68(0.51,0.91)
	0.69(0.51,0.92)
	0.7(0.52,0.93)

	
	0.4
	0.39(0.29,0.52)
	0.41(0.31,0.55)
	0.43(0.32,0.58)
	0.45(0.34,0.61)
	0.47(0.35,0.63)
	0.49(0.36,0.65)
	0.5(0.37,0.67)
	0.52(0.38,0.69)
	0.53(0.39,0.71)
	0.54(0.4,0.73)
	0.55(0.41,0.74)
	0.56(0.42,0.76)
	0.57(0.43,0.77)
	0.58(0.43,0.78)
	0.59(0.44,0.8)
	0.6(0.45,0.81)
	0.61(0.45,0.82)
	0.62(0.46,0.83)
	0.62(0.47,0.84)
	0.63(0.47,0.85)

	
	0.45
	0.38(0.28,0.51)
	0.4(0.3,0.54)
	0.42(0.31,0.56)
	0.43(0.32,0.58)
	0.45(0.33,0.6)
	0.46(0.34,0.62)
	0.48(0.35,0.64)
	0.49(0.36,0.65)
	0.5(0.37,0.67)
	0.51(0.38,0.68)
	0.52(0.39,0.69)
	0.53(0.39,0.71)
	0.53(0.4,0.72)
	0.54(0.4,0.73)
	0.55(0.41,0.74)
	0.56(0.41,0.75)
	0.56(0.42,0.76)
	0.57(0.42,0.77)
	0.58(0.43,0.77)
	0.58(0.43,0.78)

	
	0.5
	0.38(0.28,0.51)
	0.39(0.29,0.53)
	0.41(0.3,0.55)
	0.42(0.31,0.57)
	0.43(0.32,0.58)
	0.44(0.33,0.6)
	0.45(0.34,0.61)
	0.46(0.35,0.62)
	0.47(0.35,0.63)
	0.48(0.36,0.65)
	0.49(0.36,0.66)
	0.5(0.37,0.67)
	0.5(0.37,0.68)
	0.51(0.38,0.68)
	0.52(0.38,0.69)
	0.52(0.39,0.7)
	0.53(0.39,0.71)
	0.53(0.4,0.71)
	0.54(0.4,0.72)
	0.54(0.4,0.73)

	
	0.55
	0.37(0.28,0.5)
	0.39(0.29,0.52)
	0.4(0.3,0.54)
	0.41(0.31,0.55)
	0.42(0.31,0.56)
	0.43(0.32,0.58)
	0.44(0.33,0.59)
	0.45(0.33,0.6)
	0.45(0.34,0.61)
	0.46(0.34,0.62)
	0.47(0.35,0.63)
	0.47(0.35,0.63)
	0.48(0.36,0.64)
	0.48(0.36,0.65)
	0.49(0.36,0.65)
	0.49(0.37,0.66)
	0.5(0.37,0.67)
	0.5(0.37,0.67)
	0.5(0.38,0.68)
	0.51(0.38,0.68)

	
	0.6
	0.37(0.28,0.5)
	0.38(0.28,0.51)
	0.39(0.29,0.53)
	0.4(0.3,0.54)
	0.41(0.3,0.55)
	0.42(0.31,0.56)
	0.42(0.32,0.57)
	0.43(0.32,0.58)
	0.44(0.32,0.58)
	0.44(0.33,0.59)
	0.45(0.33,0.6)
	0.45(0.34,0.61)
	0.46(0.34,0.61)
	0.46(0.34,0.62)
	0.46(0.35,0.62)
	0.47(0.35,0.63)
	0.47(0.35,0.63)
	0.47(0.35,0.64)
	0.48(0.36,0.64)
	0.48(0.36,0.65)

	
	0.65
	0.37(0.28,0.5)
	0.38(0.28,0.51)
	0.39(0.29,0.52)
	0.39(0.29,0.53)
	0.4(0.3,0.54)
	0.41(0.3,0.54)
	0.41(0.31,0.55)
	0.42(0.31,0.56)
	0.42(0.31,0.57)
	0.43(0.32,0.57)
	0.43(0.32,0.58)
	0.43(0.32,0.58)
	0.44(0.33,0.59)
	0.44(0.33,0.59)
	0.44(0.33,0.6)
	0.45(0.33,0.6)
	0.45(0.34,0.6)
	0.45(0.34,0.61)
	0.46(0.34,0.61)
	0.46(0.34,0.62)

	
	0.7
	0.37(0.27,0.49)
	0.37(0.28,0.5)
	0.38(0.28,0.51)
	0.39(0.29,0.52)
	0.39(0.29,0.53)
	0.4(0.3,0.53)
	0.4(0.3,0.54)
	0.4(0.3,0.54)
	0.41(0.3,0.55)
	0.41(0.31,0.55)
	0.42(0.31,0.56)
	0.42(0.31,0.56)
	0.42(0.31,0.57)
	0.42(0.32,0.57)
	0.43(0.32,0.57)
	0.43(0.32,0.58)
	0.43(0.32,0.58)
	0.43(0.32,0.58)
	0.44(0.32,0.59)
	0.44(0.33,0.59)

	
	0.75
	0.37(0.27,0.49)
	0.37(0.28,0.5)
	0.38(0.28,0.51)
	0.38(0.28,0.51)
	0.38(0.29,0.52)
	0.39(0.29,0.52)
	0.39(0.29,0.53)
	0.4(0.29,0.53)
	0.4(0.3,0.53)
	0.4(0.3,0.54)
	0.4(0.3,0.54)
	0.41(0.3,0.55)
	0.41(0.3,0.55)
	0.41(0.31,0.55)
	0.41(0.31,0.55)
	0.41(0.31,0.56)
	0.42(0.31,0.56)
	0.42(0.31,0.56)
	0.42(0.31,0.56)
	0.42(0.31,0.57)

	
	0.8
	0.37(0.27,0.49)
	0.37(0.27,0.5)
	0.37(0.28,0.5)
	0.38(0.28,0.5)
	0.38(0.28,0.51)
	0.38(0.28,0.51)
	0.38(0.29,0.52)
	0.39(0.29,0.52)
	0.39(0.29,0.52)
	0.39(0.29,0.52)
	0.39(0.29,0.53)
	0.39(0.29,0.53)
	0.4(0.3,0.53)
	0.4(0.3,0.53)
	0.4(0.3,0.54)
	0.4(0.3,0.54)
	0.4(0.3,0.54)
	0.4(0.3,0.54)
	0.4(0.3,0.54)
	0.41(0.3,0.55)

	
	0.85
	0.36(0.27,0.49)
	0.37(0.27,0.49)
	0.37(0.27,0.5)
	0.37(0.28,0.5)
	0.37(0.28,0.5)
	0.38(0.28,0.5)
	0.38(0.28,0.51)
	0.38(0.28,0.51)
	0.38(0.28,0.51)
	0.38(0.28,0.51)
	0.38(0.29,0.51)
	0.38(0.29,0.52)
	0.39(0.29,0.52)
	0.39(0.29,0.52)
	0.39(0.29,0.52)
	0.39(0.29,0.52)
	0.39(0.29,0.52)
	0.39(0.29,0.53)
	0.39(0.29,0.53)
	0.39(0.29,0.53)

	
	0.9
	0.36(0.27,0.49)
	0.36(0.27,0.49)
	0.37(0.27,0.49)
	0.37(0.27,0.49)
	0.37(0.27,0.5)
	0.37(0.28,0.5)
	0.37(0.28,0.5)
	0.37(0.28,0.5)
	0.37(0.28,0.5)
	0.37(0.28,0.5)
	0.38(0.28,0.5)
	0.38(0.28,0.5)
	0.38(0.28,0.51)
	0.38(0.28,0.51)
	0.38(0.28,0.51)
	0.38(0.28,0.51)
	0.38(0.28,0.51)
	0.38(0.28,0.51)
	0.38(0.28,0.51)
	0.38(0.28,0.51)

	
	0.95
	0.36(0.27,0.49)
	0.36(0.27,0.49)
	0.36(0.27,0.49)
	0.36(0.27,0.49)
	0.36(0.27,0.49)
	0.37(0.27,0.49)
	0.37(0.27,0.49)
	0.37(0.27,0.49)
	0.37(0.27,0.49)
	0.37(0.27,0.49)
	0.37(0.27,0.49)
	0.37(0.27,0.49)
	0.37(0.27,0.49)
	0.37(0.27,0.5)
	0.37(0.27,0.5)
	0.37(0.27,0.5)
	0.37(0.28,0.5)
	0.37(0.28,0.5)
	0.37(0.28,0.5)
	0.37(0.28,0.5)

	
	1
	0.36(0.27,0.48)
	0.36(0.27,0.48)
	0.36(0.27,0.48)
	0.36(0.27,0.48)
	0.36(0.27,0.48)
	0.36(0.27,0.48)
	0.36(0.27,0.48)
	0.36(0.27,0.48)
	0.36(0.27,0.48)
	0.36(0.27,0.48)
	0.36(0.27,0.48)
	0.36(0.27,0.48)
	0.36(0.27,0.48)
	0.36(0.27,0.48)
	0.36(0.27,0.48)
	0.36(0.27,0.48)
	0.36(0.27,0.48)
	0.36(0.27,0.48)
	0.36(0.27,0.48)
	0.36(0.27,0.48)


Magnitudes of the joint bounding factor for different combinations of odds of receiving primary tumor resection versus none resection (ORTR-U) and likelihood of overall survival (HROS-U) both in the presence of unmeasured confounders. Rows correspond to decreasing imbalance in unmeasured confounders between treatment groups, whereas columns correspond to increasing adverse effect of unmeasured confounders on overall survival. As such, the present sensitivity analysis allows for testing the treatment effect of PTR versus NTR in the presence of unmeasured confounders with varying combinations of imbalance between treatment groups and impact on overall survival. Blue, gold, and red areas correspond to a joint bounding factor—hazards ratio (HR) of PTR versus NTR in the presence of unmeasured confounders with a given combination of imbalance (ORTR-U) and impact on overall survival (HROS-U)—suggestive of a significant (blue), non-significant (gold), and reverse treatment effect (red), respectively.
