Supplementary Table S1. Baseline Characteristics Across Three Centers
All 42 candidate predictor variables compared across the training cohort and two external validation cohorts. Continuous: mean (SD) or median [IQR]; categorical: n (%). Center A: Yunnan Cancer Hospital (training); Center B: First Affiliated Hospital of Kunming Medical University; Center C: Qujing First People's Hospital.

	Characteristic
	Overall (N=1,439)
	Center A (N=1,118)
	Center B (N=211)
	Center C (N=110)
	P value

	n
	1439
	1118
	211
	110
	

	Age, years (mean (SD)
	58.6 (10.9)
	58.4 (11.0)
	58.8 (10.9)
	60.5 (9.5)
	0.168

	Sex (%)
	
	
	
	
	0.065

	Female
	753 (52.3)
	587 (52.5)
	119 (56.4)
	47 (42.7)
	

	Male
	686 (47.7)
	531 (47.5)
	92 (43.6)
	63 (57.3)
	

	BMI, kg/m2 (mean (SD))
	23.2 (6.3)
	23.4 (6.9)
	22.7 (3.0)
	22.5 (3.4)
	0.144

	Smoking history (%)
	
	
	
	
	<0.001

	No
	696(48.4)
	472 (42.2)
	140 (66.4%)
	84 (76.4%)
	

	Yes
	743(51.6)
	646 (57.8)
	71 (33.6%)
	26 (23.6%)
	

	Prior ipsilateral lung RT (%)
	
	
	
	
	0.193

	No
	1415(98.3)
	1097 (98.1)
	209 (99.1)
	109 (99.1)
	

	Yes
	24(1.7)
	21 (1.9)
	2 (0.9)
	1(0.9)
	

	Prior ipsilateral lung surgery (%)
	
	
	
	
	 0.094

	No
	1055(73.3)
	810 (72.5)
	157 (74.4)
	88 (80.0%)
	

	Yes
	384(26.7)
	308 (27.5)
	54 (25.6)
	22 (20.0%)
	

	Prior chemotherapy (%)
	
	
	
	
	<0.001

	No
	771(53.6)
	506 (45.3)
	194 (91.9)
	71 (64.5%)
	

	Yes
	668(46.4)
	612 (54.7)
	17 (8.1)
	39 (35.5%)
	

	Pulmonary chemotherapy (%)
	
	
	
	
	<0.001

	No
	1154(80.2)
	870 (77.8)
	197 (93.4)
	87 (79.1%)
	

	Yes
	285(19.8)
	248 (22.2)
	14 (6.6)
	23 (20.9%)
	

	Tumor location (%)
	
	
	
	
	0.373

	LLL
	274 (19.0)
	220 (19.7)
	36 (17.1)
	18 (16.4)
	

	LUL
	359 (24.9)
	267 (23.9)
	66 (31.3)
	26 (23.6)
	

	RLL
	340 (23.6)
	268 (24.0)
	40 (19.0)
	32 (29.1)
	

	RML
	103 (7.2)
	79 (7.1)
	16 (7.6)
	8 (7.3)
	

	RUL
	363 (25.2)
	284 (25.4)
	53 (25.1)
	26 (23.6)
	

	Tumor-pleura distance (%)
	
	
	
	
	0.002

	Near
	475 (33.0)
	358 (32.0)
	64 (30.3)
	53 (48.2)
	

	Far
	964 (67.0)
	760 (68.0)
	147 (69.7)
	57 (51.8)
	

	Fissure involvement (%)
	
	
	
	
	0.315

	No
	1328 (92.3)
	1026 (91.8)
	197 (93.4)
	105 (95.5)
	

	Yes
	111 (7.7)
	92 (8.2)
	14 (6.6)
	5 (4.5)
	

	Tumor size, mm (mean (SD))
	14.4 (9.2)
	14.1 (9.0)
	15.3 (11.2)
	15.3 (6.3)
	0.136

	Tumor morphology (%)
	
	
	
	
	<0.001

	Part-sold
	421(29.3)
	283 (25.3)
	76 (36.0%)
	62 (56.4%)
	

	No-sold
	300(20.8)
	252 (22.5)
	37 (17.5%)
	11 (10.0%)
	

	Sold
	718(49.9)
	583 (52.1)
	98 (46.4%)
	37 (33.6%)
	

	Metastatic tumor (%)
	
	
	
	
	<0.001

	No
	992 (68.9)
	692 (61.9)
	202 (95.7)
	98 (89.1)
	

	Yes
	447 (31.1)
	426 (38.1)
	9 (4.3)
	12 (10.9)
	

	TNM stage (%)
	
	
	
	
	<0.001

	I-II
	699 (48.6)
	471 (42.1)
	142 (67.3)
	86 (78.2)
	

	III-IV
	740 (51.4)
	647 (57.9)
	69 (32.7)
	24 (21.8)
	

	WBC, x10^9/L (mean (SD))
	6.3 (2.9)
	6.3 (3.0)
	6.1 (2.4)
	6.0 (2.3)
	0.380

	Neutrophils, x10^9/L (median [IQR])
	3.3 [2.6, 4.6]
	3.3 [2.5, 4.6]
	3.3 [2.7, 4.1]
	3.6 [2.5, 5.0]
	0.450

	Lymphocytes, x10^9/L (median [IQR])
	1.6 [1.2, 2.0]
	1.6 [1.2, 2.1]
	1.6 [1.3, 2.0]
	1.3 [0.9, 1.6]
	<0.001

	Monocytes, x10^9/L (median [IQR])
	0.4 [0.3, 0.6]
	0.4 [0.3, 0.6]
	0.4 [0.3, 0.5]
	0.4 [0.3, 0.6]
	0.084

	Eosinophils, ×10⁹/L (mean (SD))
	0.2 (0.3)
	0.2 (0.3)
	0.2 (0.1)
	0.1 (0.2)
	0.278

	Basophils, ×10⁹/L (mean (SD))
	0.0 (0.1)
	0.0 (0.1)
	0.0 (0.0)
	0.0 (0.0)
	0.104

	Hemoglobin, g/L (mean (SD))
	140.8 (17.9)
	141.6 (18.1)
	138.6 (16.3)
	137.0 (17.3)
	0.005

	Platelets, x10^9/L (mean (SD))
	220.5 (77.4)
	219.6 (76.9)
	227.7 (76.7)
	215.4 (84.0)
	0.297

	Albumin, g/L (mean (SD))
	43.6 (4.8)
	44.0 (4.8)
	43.0 (4.0)
	40.2 (4.3)
	<0.001

	ALT, U/L (median [IQR])
	21.0 [16.0, 29.9]
	21.0 [15.0, 30.0]
	21.0 [18.0, 27.4]
	24.0 [17.2, 29.8]
	0.027

	AST, U/L (median [IQR])
	23.0 [18.8, 30.0]
	23.0 [18.4, 30.0]
	23.0 [18.0, 29.0]
	25.0 [21.0, 35.8]
	0.001

	LDH, U/L (median [IQR])
	188.0 [169.0, 215.0]
	188.0 [166.2, 215.0]
	188.0 [188.0, 203.5]
	196.5 [173.2, 219.0]
	0.070

	Fibrinogen, g/L (mean (SD))
	3.2 [2.8, 3.8]
	3.2 [2.8, 3.8]
	3.2 [2.7, 3.5]
	3.1 [2.5, 3.7]
	<0.001

	Prothrombin time, s (mean (SD))
	12.8 (1.0)
	12.8 (1.0)
	13.0 (0.9)
	11.8 (1.1)
	<0.001

	D-dimer, mg/L (median [IQR])
	0.4 [0.2, 0.8]
	0.4 [0.2, 0.8]
	0.4 [0.4, 0.8]
	0.3 [0.1, 0.8]
	0.002

	Procalcitonin, ng/mL (median [IQR])
	0.1 [0.0, 0.1]
	0.1 [0.0, 0.1]
	0.1 [0.1, 0.1]
	0.1 [0.1, 0.2]
	<0.001

	CYFRA21-1, ng/mL (median [IQR])
	2.7 [1.9, 3.8]
	2.7 [1.9, 3.9]
	2.7 [2.7, 3.0]
	2.7 [1.9, 3.7]
	0.382

	NSE, ng/mL (median [IQR])
	13.1 [11.4, 15.5]
	13.1 [11.2, 15.6]
	13.1 [13.1, 14.4]
	14.1 [11.7, 18.1]
	0.036

	AFP, ng/mL (median [IQR])
	3.2 [2.4, 4.3]
	3.2 [2.3, 4.4]
	3.2 [2.8, 3.2]
	3.3 [2.6, 4.3]
	0.500

	CEA, ng/mL (median [IQR])
	1.8 [1.2, 2.6]
	1.8 [1.1, 2.8]
	1.8 [1.5, 1.8]
	1.8 [1.4, 3.2]
	0.121

	SCC, ng/mL (median [IQR])
	0.9 [0.7, 1.2]
	0.9 [0.7, 1.2]
	0.9 [0.9, 1.0]
	0.7 [0.3, 1.0]
	<0.001

	Ablation type (%)
	
	
	
	
	<0.001

	Microwave
	1218 (84.6)
	915 (81.8)
	199 (94.3)
	104 (94.5)
	

	Radiofrequency
	221 (15.4)
	203 (18.2)
	12 (5.7)
	6 (5.5)
	

	Number of ablations (median [IQR])
	2.0 [2.0, 3.0]
	2.0 [2.0, 3.0]
	2.0 [1.0, 2.0]
	2.0 [2.0, 4.0]
	<0.001

	Mean power, W (mean (SD))
	40.7 (7.6)
	40.8 (7.5)
	40.4 (7.5)
	40.0 (7.9)
	0.481

	Max power, W (mean (SD))
	43.0 (7.9)
	43.3 (8.0)
	42.3 (7.6)
	41.2 (7.3)
	0.010

	Max single ablation time, min (median [IQR])
	4.0 [3.0, 6.0]
	4.0 [3.0, 6.5]
	4.0 [3.0, 5.5]
	3.0 [3.0, 7.0]
	0.316

	Total ablation time, min (mean (SD))
	10.8 (5.8)
	11.0 (5.8)
	9.9 (5.6)
	11.0 (5.5)
	0.046


Abbreviations: BMI, body mass index; RT, radiotherapy; WBC, white blood cell; ALT, alanine aminotransferase; AST, aspartate aminotransferase; LDH, lactate dehydrogenase; CEA, carcinoembryonic antigen; CYFRA21-1, cytokeratin-19 fragment; NSE, neuron-specific enolase; AFP, alpha-fetoprotein; SCC, squamous cell carcinoma antigen; PT, prothrombin time; SMD, standardized mean difference.
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