Table 1. Clinical and Baseline CT Characteristics by Pathologic Group 
	Variable
	AAH/AIS (n=147)
	MIA (n=116)
	IAC (n=91)
	P value
	Trend P

	Age, years
	56.00 (48.00, 63.00)
	60.00 (52.75, 67.00)
	61.00 (54.00, 68.00)
	0.002
	<0.001

	Follow-up interval, days
	806.00 (558.00, 1151.00)
	909.50 (635.50, 1225.00)
	903.00 (539.50, 1253.00)
	0.292
	0.336

	Baseline long-axis diameter, mm
	7.32 (6.06, 9.20)
	7.89 (6.19, 10.39)
	11.67 (7.72, 17.05)
	<0.001
	<0.001

	Baseline volume, mm³
	209.35 (136.90, 331.62)
	271.10 (136.63, 487.70)
	579.47 (260.96, 1529.16)
	<0.001
	<0.001

	Baseline mass, g
	0.09 (0.05, 0.14)
	0.12 (0.07, 0.23)
	0.42 (0.17, 0.94)
	<0.001
	<0.001

	Baseline CTR
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.30)
	0.39 (0.00, 0.61)
	<0.001
	<0.001

	Male sex
	36/147 (24.5%)
	37/116 (31.9%)
	40/91 (44.0%)
	0.007
	0.002

	Smoking history
	28/147 (19.0%)
	27/116 (23.3%)
	35/91 (38.5%)
	0.003
	0.001

	History of malignant tumor
	18/147 (12.2%)
	9/116 (7.8%)
	12/91 (13.2%)
	0.383
	0.971

	Baseline density: pure GGN
	139/147 (94.6%)
	86/116 (74.1%)
	31/91 (34.1%)
	<0.001
	<0.001

	Baseline density: mixed GGN
	8/147 (5.4%)
	30/116 (25.9%)
	60/91 (65.9%)
	<0.001
	<0.001

	Baseline spiculation
	0/147 (0.0%)
	7/116 (6.0%)
	10/91 (11.0%)
	<0.001
	<0.001

	Baseline vacuole sign
	4/147 (2.7%)
	16/116 (13.8%)
	17/91 (18.7%)
	<0.001
	<0.001

	Baseline pleural retraction
	25/147 (17.0%)
	23/116 (19.8%)
	34/91 (37.4%)
	<0.001
	<0.001

	Baseline vascular change
	7/147 (4.8%)
	15/116 (12.9%)
	39/91 (42.9%)
	<0.001
	<0.001

	Baseline bronchial change
	5/147 (3.4%)
	10/116 (8.6%)
	38/91 (41.8%)
	<0.001
	<0.001


Note.—Data are median (IQR) or n/N (%). P values are from Kruskal-Wallis or chi-square tests; trend P values are from Spearman rank correlation or Cochran-Armitage trend tests.


Table 2. Longitudinal Growth Metrics and Dynamic CT Changes 
	Variable
	AAH/AIS (n=147)
	MIA (n=116)
	IAC (n=91)
	P value
	Trend P

	Last long-axis diameter, mm
	8.30 (6.96, 11.09)
	11.27 (9.67, 13.35)
	16.71 (12.95, 21.00)
	<0.001
	<0.001

	Long-axis change, mm
	0.76 (0.18, 1.93)
	2.87 (1.26, 4.88)
	3.80 (1.85, 6.81)
	<0.001
	<0.001

	Annual long-axis growth, mm/year
	0.35 (0.05, 0.77)
	1.03 (0.48, 2.04)
	1.59 (0.68, 2.67)
	<0.001
	<0.001

	Last volume, mm³
	271.36 (170.75, 466.29)
	526.31 (348.67, 882.68)
	1752.68 (984.80, 2978.14)
	<0.001
	<0.001

	Volume change, mm³
	37.68 (6.14, 116.09)
	237.47 (111.13, 474.61)
	749.49 (285.64, 1616.70)
	<0.001
	<0.001

	Annual volume growth, mm³/year
	16.52 (2.54, 60.02)
	91.34 (36.67, 189.32)
	345.10 (123.93, 627.38)
	<0.001
	<0.001

	Volume percentage change, %
	16.18 (3.31, 42.72)
	79.64 (36.19, 169.56)
	111.42 (47.80, 276.81)
	<0.001
	<0.001

	Last mass, g
	0.12 (0.07, 0.20)
	0.28 (0.17, 0.43)
	1.13 (0.65, 2.44)
	<0.001
	<0.001

	Mass change, g
	0.02 (0.00, 0.06)
	0.14 (0.06, 0.23)
	0.67 (0.22, 1.29)
	<0.001
	<0.001

	Annual mass growth, g/year
	0.01 (0.00, 0.03)
	0.05 (0.02, 0.09)
	0.28 (0.12, 0.57)
	<0.001
	<0.001

	Mass percentage change, %
	20.00 (0.00, 46.76)
	95.45 (35.57, 185.50)
	112.90 (55.41, 369.51)
	<0.001
	<0.001

	Last CTR
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.38)
	0.60 (0.42, 0.82)
	<0.001
	<0.001

	CTR change
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.04)
	0.16 (0.01, 0.37)
	<0.001
	<0.001

	Annual CTR change
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.01)
	0.07 (0.00, 0.16)
	<0.001
	<0.001

	Recalculated VDT, days
	2063.89 (752.31, 4639.66)
	934.65 (538.23, 1550.91)
	738.32 (502.47, 1509.79)
	<0.001
	<0.001

	Recalculated MDT, days
	1562.53 (827.69, 3394.70)
	894.94 (585.95, 1605.06)
	634.46 (449.82, 1210.70)
	<0.001
	<0.001

	Last maximum solid component diameter, mm
	0.00 (0.00, 0.00)
	0.00 (0.00, 4.50)
	10.50 (5.75, 14.82)
	<0.001
	<0.001

	Change in maximum solid component diameter, mm
	0.00 (0.00, 0.00)
	0.00 (0.00, 2.62)
	4.40 (2.70, 7.30)
	<0.001
	<0.001

	Last density: pure GGN
	131/147 (89.1%)
	63/116 (54.3%)
	10/91 (11.0%)
	<0.001
	<0.001

	Last density: mixed GGN
	16/147 (10.9%)
	52/116 (44.8%)
	68/91 (74.7%)
	<0.001
	<0.001

	Last density: solid
	0/147 (0.0%)
	1/116 (0.9%)
	13/91 (14.3%)
	<0.001
	<0.001

	Density upgrade
	8/147 (5.4%)
	24/116 (20.7%)
	30/91 (33.0%)
	<0.001
	<0.001

	New solid component
	8/147 (5.4%)
	23/116 (19.8%)
	21/91 (23.1%)
	<0.001
	<0.001

	Increase in maximum solid component diameter
	14/147 (9.5%)
	44/116 (37.9%)
	81/91 (89.0%)
	<0.001
	<0.001

	Last spiculation
	0/147 (0.0%)
	11/116 (9.5%)
	46/91 (50.5%)
	<0.001
	<0.001

	Last vacuole sign
	13/147 (8.8%)
	23/116 (19.8%)
	25/91 (27.5%)
	<0.001
	<0.001

	Last pleural retraction
	26/147 (17.7%)
	34/116 (29.3%)
	52/91 (57.1%)
	<0.001
	<0.001

	Last vascular change
	5/147 (3.4%)
	22/116 (19.0%)
	72/91 (79.1%)
	<0.001
	<0.001

	Last bronchial change
	6/147 (4.1%)
	18/116 (15.5%)
	61/91 (67.0%)
	<0.001
	<0.001


Note.— Data are median (IQR) or n/N (%).


Table 3. Multivariable Models for Identifying IAC and Internal Validation
	Section / Model
	Variable or metric
	OR / AUC
	95% CI / corrected AUC
	P value / performance

	Baseline model
	Smoking history
	2.835
	1.456–5.520
	0.002

	Baseline model
	History of malignant tumor
	2.268
	0.929–5.538
	0.072

	Baseline model
	Baseline density grade, per level
	6.011
	3.135–11.525
	<0.001

	Baseline model
	Baseline mass, log2(g + 1)
	33.783
	10.328–110.506
	<0.001

	Dynamic model
	Annual mass growth, per 0.1 g/year
	1.953
	1.130–3.376
	0.016

	Dynamic model
	CTR change, per 0.1
	1.749
	1.312–2.331
	<0.001

	Dynamic model
	Density upgrade
	0.064
	0.016–0.267
	<0.001

	Dynamic model
	Increase in maximum solid component diameter
	13.571
	5.085–36.217
	<0.001

	Dynamic model
	Annual volume growth, per 100 mm³/year
	1.164
	0.819–1.655
	0.397

	Combined model
	Age, per year
	0.985
	0.952–1.018
	0.369

	Combined model
	Baseline mass, log2(g + 1)
	5.222
	1.221–22.344
	0.026

	Combined model
	Baseline CTR, per 0.1
	1.492
	1.289–1.728
	<0.001

	Combined model
	Annual mass growth, per 0.1 g/year
	1.962
	1.439–2.675
	<0.001

	Combined model
	CTR change, per 0.1
	1.695
	1.410–2.037
	<0.001

	Combined model adjusted for follow-up interval
	interval_days
	1.000
	0.999–1.001
	0.738

	Combined model adjusted for follow-up interval
	Age, per year
	0.985
	0.952–1.019
	0.375

	Combined model adjusted for follow-up interval
	Baseline mass, log2(g + 1)
	5.517
	1.237–24.618
	0.025

	Combined model adjusted for follow-up interval
	Baseline CTR, per 0.1
	1.489
	1.285–1.725
	<0.001

	Combined model adjusted for follow-up interval
	Annual mass growth, per 0.1 g/year
	1.968
	1.441–2.688
	<0.001

	Combined model adjusted for follow-up interval
	CTR change, per 0.1
	1.683
	1.395–2.031
	<0.001

	Model performance and internal validation
	Baseline model
	AUC 0.877
	Corrected AUC 0.873
	AUC 0.877; corrected AUC 0.873; Sens 0.747; Spec 0.852; Brier 0.112; corrected Brier 0.116; corrected slope 0.962

	Model performance and internal validation
	Dynamic model
	AUC 0.941
	Corrected AUC 0.938
	AUC 0.941; corrected AUC 0.938; Sens 0.824; Spec 0.920; Brier 0.077; corrected Brier 0.082; corrected slope 0.951

	Model performance and internal validation
	Combined model
	AUC 0.941
	Corrected AUC 0.935
	AUC 0.941; corrected AUC 0.935; Sens 0.835; Spec 0.913; Brier 0.075; corrected Brier 0.069; corrected slope 0.932

	Model performance and internal validation
	Combined model adjusted for follow-up interval
	AUC 0.942
	Corrected AUC 0.934
	AUC 0.942; corrected AUC 0.934; Sens 0.813; Spec 0.939; Brier 0.075; corrected Brier 0.069; corrected slope 0.920

	MIA vs IAC model performance
	MIA vs IAC combined model
	AUC 0.913
	Corrected AUC 0.896
	AUC 0.913; corrected AUC 0.896; Sens 0.846; Spec 0.862; Brier 0.115; corrected Brier 0.130; corrected slope 0.863

	Model performance and internal validation
	Last-static CT model
	AUC 0.949
	Corrected AUC 0.941
	AUC 0.949; corrected AUC 0.941; Sens 0.890; Spec 0.894; Brier 0.071; corrected Brier 0.079; corrected slope 0.910

	Model performance and internal validation
	Last-static + change model
	AUC 0.949
	Corrected AUC 0.938
	AUC 0.949; corrected AUC 0.938; Sens 0.813; Spec 0.962; Brier 0.068; vs last-static: likelihood-ratio P 0.16, DeLong P 0.76, IDI 0.013, NRI -0.18


Note.—Corrected metrics were obtained using 1000 bootstrap resamples.

