Supplementary Material

Supplementary Table S1. Comparison of the distribution characteristics between propensity score-matched age groups (54–74 years vs. 50–53 years)
	Variables
	Age 54–74 years
	Age 50–53 years
	p-value

	
	n = 97
	n = 97
	

	Smoking pack-years (mean ± SD)
	40.3 ±14.3
	40.4±14.3
	0.938

	Sex, n (%)
	
	
	

	Female
	2 (2.1)
	2 (2.1)
	1.000

	Male
	95 (97.9)
	95 (97.9)
	

	[bookmark: _Hlk166507312]Diagnosis path, n (%)
	
	
	

	Without symptom
	19 (19.6)
	19 (19.6)
	1.000

	With symptom
	78 (80.4)
	78 (80.4)
	

	Tumor stage, n (%)
	
	
	

	NSCLC
	70 (72.2)
	71 (73.2)
	0.899

	I
	12 (17.1)
	11 (15.5)
	

	II
	8 (11.4) 
	7 (9.9) 
	

	III
	15 (21.4)
	19 (26.8)
	

	IV
	35 (50.0)
	34 (47.9)
	

	SCLC 
	27 (27.8)
	26 (26.8)
	0.880

	Limited
	14 (51.9)
	15 (57.7)
	

	Extensive
	13 (48.1)
	11 (42.3)
	

	Morphology, n (%)
	
	
	1.000

	Squamous
	22 (22.7)
	22 (22.7)
	

	Adenocarcinoma
	39 (40.2)
	39 (40.2)
	

	Small cell
	27 (27.8)
	26 (26.8)
	

	NSCLC othera)
	7 (7.2)
	7 (7.2)
	

	Otherb)
	2 (2.1)
	3 (3.1)
	


SD, standard deviation; NSCLC, non-small cell lung cancer; SCLC, small cell lung cancer. a)Patients who have large cell carcinoma, more than one NSCLC, and non-specified NSCLC are included. b)Patients who have carcinoid and both NSCLC and SCLC are included·



Supplementary Table S2. Comparison of the distribution characteristics between propensity score-matched age groups (54–74 years vs. 75–80 years)
	Variables
	Age 54–74 years
	Age 75–80 years
	p-value

	
	n = 484
	n = 484
	

	Smoking pack-years (mean ± SD)
	53.2 ± 20.0
	53.3 ± 17.9
	0.915

	Sex, n (%)
	
	
	1.000

	Female
	18 (3.72) 
	18 (3.72) 
	

	Male
	466 (96.3)
	466 (96.3)
	

	Diagnosis path, n (%)
	
	
	

	Without symptom
	130 (26.9)
	134 (27.7)
	0.829

	With symptom
	354 (73.1)
	350 (72.3)
	

	Tumor stage, n (%)
	
	
	

	NSCLC
	372 (76.9)
	382 (76.9)
	0.975

	I
	73 (19.5) 
	73 (19.1) 
	

	II
	44 (11.8) 
	40 (10.5) 
	

	III
	100 (26.7)
	107 (28.0)
	

	IV
	155 (41.4)
	160 (41.9)
	

	Unknown
	2 (0.5)
	2 (0.5)
	

	SCLC
	110 (22.7)
	102 (21.1)
	0.775

	Limited
	40 (36.4)
	40 (39.2)
	

	Extensive
	70 (63.6)
	62 (60.8)
	

	Morphology, n (%)
	
	
	0.973

	Squamous
	198 (40.9)
	202 (41.7)
	

	Adenocarcinoma
	130 (26.9)
	132 (27.3)
	

	Small cell
	111 (22.9)
	103 (21.3)
	

	NSCLC othera)
	33 (6.82) 
	33 (6.82) 
	

	Otherb)
	12 (2.48) 
	14 (2.89) 
	


SD, standard deviation; NSCLC, non-small cell lung cancer; SCLC, small cell lung cancer. a)Patients who have large cell carcinoma, more than one NSCLC, and non-specified NSCLC are included. b)Patients who have carcinoid and both NSCLC and SCLC are included


Supplementary Table S3. Comparison of the distribution characteristics between propensity score-matched smoking pack-year groups (≥30 pack-years vs. 20–29 pack-years)
	Variables
	Smoking pack-years ≥30
	Smoking pack-years 20–29
	p-value

	
	n = 333
	n = 333
	

	Age, years (mean ± SD)
	65.7 ± 5.8
	65·6 ± 5.9
	0.979

	Sex, n (%)
	
	
	1.000

	Female
	  21 (6.31)   
	     21 (6.31)     
	

	Male
	  312 (93.7)  
	    312 (93.7)     
	

	Diagnosis path, n (%)
	
	
	

	Without symptom
	  125 (37.5)  
	    126 (37.8)     
	1.000

	With symptom
	  208 (62.5)  
	    207 (62.2)     
	

	Tumor stage, n (%)
	
	
	

	NSCLC
	277 (83.2)
	275 (82.6)
	1.000

	I
	74 (26.6)
	73 (26.4)
	

	II
	25 (8.99)
	26 (9.39)
	

	III
	69 (24.8)
	68 (24.5)
	

	IV
	109 (39.2)
	108 (39.0)
	

	Unknown
	1 (0.4)
	2 (0.7)
	

	SCLC
	55 (16.5)
	56 (16.8)
	1.000

	Limited
	  16 (29.1)
	     17 (30.4)
	

	Extensive
	  39 (70.9)
	     39 (69.6)
	

	Morphology, n (%)
	
	
	0.999

	Squamous
	98 (29.4)
	98 (29.4)
	

	Adenocarcinoma
	147 (44.1)
	146 (43.8)
	

	Small cell
	55 (16.5)
	56 (16.8)
	

	NSCLC othera)
	23 (6.91)
	24 (7.21)
	

	Otherb)
	10 (3.00)
	9 (2.70)
	


SD, standard deviation; NSCLC, non-small cell lung cancer; SCLC, small cell lung cancer. a)Patients who have large cell carcinoma, more than one NSCLC, and non-specified NSCLC are included. b)Patients who have carcinoid and both NSCLC and SCLC are included
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Supplementary Table S4. Assessing risk of death based on baseline characteristics according to the current and extended criteria
	Variables
	Current Criteria
	Extended age
	Extended smoking

	
	
	Younger age
	Older age
	

	
	HR (95% CI)
	p-value
	HR (95% CI)
	p-value
	HR (95% CI)
	p-value
	HR (95% CI)
	p-value

	Age, years
	1.02 (1.01-1.03)
	<0.001 
	1.12 (0.91-1.38) 
	 0.289 
	1.07 (1.01-1.13)
	 0.023 
	1.05 (1.02-1.07)
	<0.001 

	Sex
	　
	　
	　
	　
	　
	　
	　
	　

	Female
	      Reference      
	　
	      Reference       
	　
	      Reference      
	　
	      Reference      
	　

	Male
	0.97 (0.71-1.34)
	 0.872 
	N/A (N/A-N/A)c)
	 N/A 
	0.82 (0.51-1.34)
	 0.437 
	0.92 (0.57-1.46)
	 0.714 

	Diagnostic path
	　
	　
	　
	　
	　
	　
	　
	　

	Without symptoms
	      Reference      
	　
	      Reference       
	　
	      Reference      
	　
	      Reference      
	　

	With symptoms
	2.07 (1.85-2.32)
	<0.001 
	3.61 (1.65-7.90) 
	 0.001 
	1.92 (1.54-2.40)
	<0.001 
	2.42 (1.82-3.20)
	<0.001 

	Smoking pack-years
	1.00 (1.00-1.00)
	 0.260 
	1.00 (0.99-1.02) 
	 0.789 
	1.00 (0.99-1.00)
	 0.536 
	1.03 (0.99-1.08)
	 0.153 

	Tumor stage
	　
	　
	　
	　
	　
	　
	　
	　

	NSCLC
	　
	　
	　
	　
	　
	　
	　
	　

	I
	      Reference      
	　
	      Reference      
	　
	      Reference      
	　
	      Reference      
	　

	II
	1.49 (1.13-1.97)
	 0.004 
	0.70 (0.06-7.70)
	 0.770 
	1.82 (1.14-2.88)
	 0.011 
	2.49 (1.25-4.97)
	 0.010 

	III
	3.97 (3.23-4.88)
	<0.001 
	4.69 (1.06-20.7)
	 0.042 
	2.34 (1.63-3.37)
	<0.001 
	4.40 (2.59-7.46)
	<0.001 

	IV
	7.61 (6.28-9.24)
	<0.001 
	14.4 (3.39-61.2)
	<0.001 
	5.05 (3.58-7.12)
	<0.001 
	12.0 (7.24-19.8)
	<0.001 

	SCLC
	　
	　
	　
	　
	　
	　
	　
	　

	Limited
	      Reference      
	　
	      Reference      
	　
	      Reference      
	　
	      Reference      
	　

	Extensive
	2.78 (2.20-3.52)
	<0.001 
	5.12 (1.87-14.0)
	 0.001 
	2.62 (1.70-4.03)
	<0.001 
	2.64 (1.35-5.16)
	 0.004 

	Morphology
	　
	　
	　
	　
	　
	　
	　
	　

	Squamous
	      Reference      
	　
	      Reference       
	　
	      Reference      
	　
	      Reference      
	　

	Adenocarcinoma
	0.94 (0.83-1.06)
	 0.323 
	1.46 (0.76-2.82) 
	 0.257 
	1.00 (0.79-1.27)
	 0.969 
	0.84 (0.62-1.15)
	 0.287 

	Small cell
	1.74 (1.51-1.99)
	<0.001 
	1.81 (0.91-3.61) 
	 0.091 
	1.79 (1.40-2.30)
	<0.001 
	1.64 (1.13-2.38)
	 0.009 

	NSCLC othera)
	1.54 (1.24-1.91)
	<0.001 
	3.21 (1.32-7.83) 
	 0.010 
	1.24 (0.85-1.82)
	 0.262 
	1.44 (0.86-2.39)
	 0.162 

	Otherb)
	1.47 (1.14-1.90)
	 0.003 
	0.40 (0.05-3.02) 
	 0.371 
	1.06 (0.58-1.96)
	 0.840 
	2.09 (0.96-4.56)
	 0.063 


HR, Hazard Ratio; CI, Confidence Interval; NSCLC, non-small cell lung cancer; SCLC, small cell lung cancer; N/A, not applicable. Cox proportional hazard regression model was employed. a)Patients who had large cell carcinoma, more than one NSCLC, and non-specified NSCLC are included. b)Patients who had carcinoid and both NSCLC and SCLC are included. c)The number of female patients was 2 and no event occurred. Cox proportional hazard model was employed·


Supplementary Table S5. Assessing risk of lung cancer death based on baseline characteristics according to the current and extended criteria
	Variables
	Current Criteria
	Extended age
	Extended smoking

	
	
	Younger age
	Older age
	

	
	HR (95% CI)
	p-value
	HR (95% CI)
	p-value
	HR (95% CI)
	p-value
	HR (95% CI)
	p-value

	Age, years
	1.02 (1.01-1.03)
	<0.001 
	1.08 (0.88-1.34) 
	0.459 
	1.06 (1.00-1.12)
	0.066 
	1.05 (1.02-1.07)
	<0.001 

	Sex
	
	
	
	
	
	
	
	

	Female
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	Male
	0.97 (0.69-1.35)
	0.844 
	N/A (N/A-N/A)c)
	 N/A 
	0.78 (0.48-1.26)
	0.309 
	0.83 (0.52-1.33)
	0.447 

	Diagnostic path
	
	
	
	
	
	
	
	

	Without symptoms
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	With symptoms
	2.20 (1.96-2.48)
	<0.001 
	4.12 (1.78-9.56) 
	0.001 
	2.11 (1.66-2.67)
	<0.001 
	2.72 (2.01-3.69)
	<0.001 

	Smoking pack-years
	1.00 (1.00-1.00)
	0.514 
	1.00 (0.99-1.02) 
	0.784 
	1.00 (0.99-1.00)
	0.654 
	1.04 (1.00-1.09)
	0.071 

	Tumor stage
	
	
	
	
	
	
	
	

	NSCLC
	
	
	
	
	
	
	
	

	I
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	II
	1.68 (1.24-2.27)
	0.001 
	1·40 (0·09-22·4)
	0.811
	1.73 (1.04-2.89)
	0.035 
	4.83 (2.07-11.3)
	<0.001 

	III
	4.62 (3.68-5.80)
	<0.001 
	9·50 (1·25-72·5)
	0.030
	2.54 (1.72-3.76)
	<0.001 
	8.35 (4.08-17.1)
	<0.001 

	IV
	9.30 (7.51-11.5)
	<0.001 
	28·0 (3·76-208·02)
	0.001
	5.65 (3.90-8.18)
	<0.001 
	23.7 (11.8-47.4)
	<0.001 

	SCLC
	
	
	
	
	
	
	
	

	Limited
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	Extensive
	2.89 (2.28-3.67)
	<0.001 
	5.12 (1.87-14.0)
	0.001 
	2.62 (1.70-4.03)
	<0.001 
	3.05 (1.48-6.27)
	0.003 

	Morphology
	
	
	
	
	
	
	
	

	Squamous
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	Adenocarcinoma
	0.96 (0.84-1.09)
	0.508 
	1.53 (0.77-3.02) 
	0.222 
	1.04 (0.81-1.33)
	0.782 
	0.86 (0.62-1.19)
	0.360 

	Small cell
	1.83 (1.59-2.11)
	<0.001 
	1.98 (0.97-4.01) 
	0.059 
	1.90 (1.48-2.46)
	<0.001 
	1.65 (1.12-2.43)
	0.012 

	NSCLC othera)
	1.65 (1.33-2.05)
	<0.001 
	3.09 (1.20-7.92) 
	0.019 
	1.27 (0.86-1.90)
	0.230 
	1.51 (0.89-2.55)
	0.128 

	Otherb)
	1.52 (1.17-1.98)
	0.002 
	0.43 (0.06-3.28) 
	0.413 
	1.19 (0.65-2.19)
	0.577 
	2.33 (1.07-5.10)
	0.034 


HR, Hazard Ratio; CI, Confidence Interval; NSCLC, non-small cell lung cancer; SCLC, small cell lung cancer. Cox proportional hazard regression model was employed. a)Patients who had large cell carcinoma, more than one NSCLC, and non-specified NSCLC are included. b)Patients who had carcinoid and both NSCLC and SCLC are included. . c)The number of female patients was 2 and no event occurred. Cox proportional hazard model was employed·


Supplementary Table S6. Comparison of risk of lung cancer death between current and extended criteria using multivariable cox proportional hazard regression model
	Eligibility criteria
	Model 1a)
	Model 2b)
	Model 3c)

	
	HR (95% CI)
	p-value
	AHR (95% CI)
	p-value
	AHR (95% CI)
	p-value

	Current
	Reference
	　
	Reference
	　
	Reference
	　

	Extended 
	　
	　
	　
	　
	　
	　

	Younger age
	0.91 (0.71-1.15)
	0.428
	1.20 (0.92- 1.58)
	0.184
	 0.80 (0.63- 1.02)
	0.069

	Older age
	1.60 (1.43-1.79)
	<0.001
	1.13 (0.97- 1.31)
	0.105
	 1.66 (1.49- 1.86)
	<0.001

	Smoking pack-years 20-29
	0.87 (0.76-1.01)
	0.067
	0.93 (0.80- 1.09)
	0.378
	 0.95 (0.82- 1.10)
	0.491


HR, Hazard ratio; AHR, Adjusted Hazard ratio; CI, Confidence Interval. Cox proportional hazard regression model was employed. a)Model 1 is an unadjusted model. b)Model 2 adjusted for age (numeric), sex, diagnosis path, smoking pack-year (numeric), tumor stage, and morphology. c)Model 3 adjusted for tumor stage, and morphology. 

