Supplemental Data
Supplemental Material 1
Rad-score calculated by linearly fitting 16 selected computed tomography (CT) radiomic features with non-zero coefficients using logistic regression. 
Rad-score = 0.791*wavelet_LHL_glcm_Idmn+0.332*wavelet_HLL_glrlm_LongRunHighGrayLevelEmphasis+-0.217*wavelet_HHL_firstorder_Mean+0.828*wavelet_LLL_firstorder_90Percentile+-0.85*wavelet_HHL_glcm_Imc1+0.061*original_ngtdm_Strength+-0.112*wavelet_HHL_gldm_SmallDependenceLowGrayLevelEmphasis+0.101*original_gldm_DependenceVariance+0.071*wavelet_HHL_gldm_LargeDependenceHighGrayLevelEmphasis+0.011*original_glrlm_RunVariance+-0.526*log_sigma_2_0_mm_3D_firstorder_Skewness+-0.47*log_sigma_2_0_mm_3D_ngtdm_Strength+-0.021*lbp_3D_k_firstorder_Maximum+-0.225*original_firstorder_Energy+-0.22*wavelet_HHL_firstorder_Median+-0.185*wavelet_LHL_gldm_LargeDependenceHighGrayLevelEmphasis + -0.091.
Supplemental Tables 
Supplemental Table 1. Approaches to obtain pathological specimens. 
	Method 
	Primary T790M (n=103)
	Acquired T790M (n=103)

	
	
	Before TKI
	After TKI-resistance

	Surgery 
	86 (83.50)
	37 (35.92)
	2 (1.9)

	CT-guided lung biopsya
	7 (6.80)
	28 (27.18)
	29 (28.16)

	EBUS or BFS 
	7 (6.80)
	17 (16.50)
	5 (4.85)

	Pleural fluid
	0 (0.00)
	6 (5.83)
	5 (4.85)

	Axilla, supraclavicular or cervical lymph node biopsy
	2 (1.94)
	11 (10.68)
	13 (12.62)

	Plasma
	1 (0.97)
	1 (0.97)
	34 (33.01)

	Other solid organsb
	0 (0.00)
	3 (2.91)
	 14 (13.59)

	Cerebrospinal fluid 
	0 (0.00)
	0 (0.00)
	1 (0.97)


The data represent the number of patients with percentages in parentheses. If one of the results was T790M mutation-positive, the patient was considered to have T790M mutation positivity, and the first positive T790M approach of obtaining pathological diagnostic specimens was recorded. CT, computed tomography; TKI, tyrosine kinase inhibitor; EBUS, endobronchial ultrasound; BFS, bronchofibroscopy.
aPrimary lung cancer and intrapulmonary metastases. Before TKI treatment, biopsies were performed on primary tumors in both groups. Following TKI treatment, 15 and 14 patients underwent primary tumor and intrapulmonary metastasis biopsies, respectively.
bIncluding live, pleura, peritoneum, subcutis, and adrenal gland. Before TKI: one liver metastasis, two pleural metastases; after TKI-resistance: seven liver metastases, one subcutis metastasis, four pleural metastases, one peritoneum metastasis, and one adrenal metastasis.

Supplemental Table 2. Discrimination of the conventional clinical and imaging signature, quantitative radiomic signature, and combined model. 
	Models
	Training dataset (n=144)
	Validation dataset (n=62)

	
	AUC (95% CI)
	Accuracy
	Sensitivity
	Specificity
	AUC (95% CI)
	Accuracy
	Sensitivity
	Specificity

	Conventional clinical and imaging signature
	0.85(0.79-0.91)
	77.4%
	75.0%
	80.3%
	0.85 (0.76-0.95)
	81.7%
	85.2%
	78.8%

	Quantitative radiomic signature
	0.84 (0.78-0.90)
	76.0%
	91.8%
	60.3%
	0.86 (0.77-0.95)
	71.7%
	86.7%
	56.7%

	Combined model
	0.90 (0.85-0.95)
	83.6%
	83.6%
	83.6%
	0.91 (0.83-0.98)
	85.0%
	80.0%
	92.0%


AUC, area under the receiver operating characteristic curve; CI, confidence interval.

Supplemental Table 3. Clinicopathologic and CT characteristics of patients with 21L858R.
	
	Primary T790M
	Acquired T790M 
	p-value

	Clinicopathological characteristics，n=110
	n=78
	n=32
	

	Age (y)
	60.00 (52.00, 66.00)
	61.50 (53.25, 65.75)
	0.615

	Men
	30 (38.46)
	14 (43.75)
	0.607

	Smoker
	22 (28.21)
	28 (87.50)
	0.494

	Multiple primary lung cancers
	29 (37.18)
	4 (12.50)
	0.01

	TNM stage a 
	
	
	

	I/II/III/IV
	48/7/12/11 (61.54/8.97/15.38/14.10)
	8/6/6/12 (25.00/18.75/18.75/37.50)
	0.003

	T1/T2/T3/T4
	44/21/9/4 (56.41/26.92/11.54/5.13)
	4/17/8/3 (12.50/53.13/25.00/9.38)
	<0.001

	N0/N1/N2/N3
	52/8/12/6 (66.67/10.26/15.38/7.69)
	14/4/8/6 (43.75/12.50/25.00/18.75)
	0.112

	M0/M1 
	67/11
(85.90/14.10)
	20/12
(62.50/37.50)
	0.006

	Pathologic type
	
	
	0.658

	Adenocarcinoma 
	76 (97.44)
	32 (100.00)
	

	Adenosquamous carcinoma 
	1 (1.28)
	0 (0.00)
	

	Squamous carcinoma
	1 (1.28)
	0 (0.00)
	

	Differentiation of adenocarcinoma b
	
	0.082

	Highly
	19(26.03)
	2 (7.41)
	

	Moderately
	31 (42.47)
	17 (62.96)
	

	Poorly
	23 (31.51)
	8 (29.63)
	

	Conventional CT characteristics，n=110
	n=78
	n=32
	

	Multiple primary lung cancers
	29 (37.18)
	4 (12.50)
	0.01

	Location
	
	
	0.497

	Central 
	7 (8.97)
	5 (15.63)
	

	Peripheral 
	71 (91.03)
	27 (84.38)
	

	Long-axis diameter (cm)
	2.30 (1.50, 3.00)
	3.45 (2.20, 4.17)
	0.001

	Short-axis diameter (cm)
	1.70 (1.20, 2.50)
	2.75 (1.84, 3.56)
	<0.001

	Presence of GGO
	42 (53.85)
	10 (31.25)
	0.031

	Spiculated sign
	45 (57.69)
	24 (75.00)
	0.088

	Air bronchogram
	48 (61.54)
	12 (37.50)
	0.021

	Vacuole sign
	21 (26.92)
	5 (15.63)
	0.205

	Lobulation sign
	69 (88.46)
	28 (87.50)
	0.855

	Vessel convergencec
	10 (14.08)
	3 (11.11)
	0.698

	Pleura attachmentc
	26 (36.62)
	16 (59.26)
	0.043

	Pleural indentationc 
	28 (39.44)
	14 (51.86)
	0.267

	Pleural effusion
	3 (3.85)
	4 (12.50)
	0.208

	Histologic subtypes and components, n=85
	n=66
	n=19
	

	Histologic subtype
	
	
	0.257

	Acinar-predominant adenocarcinoma
	37 (56.06)
	15 (78.95)
	

	Lepidic-predominant adenocarcinoma
	12 (18.18)
	0 (0.00)
	

	Papillary-predominant adenocarcinoma
	15 (22.73)
	4 (21.05)
	

	Micropapillary-predominant adenocarcinoma
	0 (0.00)
	0 (0.00)
	

	Solid-predominant adenocarcinoma
	1 (1.52)
	0 (0.00)
	

	Other subtypes
	1 (1.52)
	0 (0.00)
	

	Histologic component (>5%)
	
	
	

	Presence of acinar component
	61 (92.42)
	18 (94.74)
	0.216

	Presence of lepidic component
	35 (53.03)
	3 (15.79)
	0.004

	Presence of papillary component
	43 (65.15)
	14 (73.68)
	0.486

	Presence of micropapillary component
	18 (27.27)
	4 (21.05)
	0.585

	Presence of solid component
	8 (12.12)
	4 (21.05)
	0.325


The data represent the number of patients with percentages or medians in parentheses; interquartile ranges are in parentheses. TNM, tumor/node/metastasis classification. GGO, ground-glass opacity.
aStaging was performed according to the 8th edition of the American Joint Committee on Cancer Staging System.
bOnly the differentiation degree of adenocarcinomas available in the Pathology Department data system.
cThese CT characteristics were evaluated when the tumor was located peripherally.

Supplemental Table 4. Clinicopathologic and CT characteristics of patients with 19del.
	
	Primary T790M
	Acquired T790M 
	p-value

	Clinicopathological characteristics，n=89
	n=18
	n=71
	

	Age (y)
	55.50 (51.75, 60.25)
	69.00 (50.00, 66.00)
	0.576

	Men
	11 (61.11)
	28 (39.44)
	0.098

	Smoker
	7 (38.89)
	19 (26.76)
	0.312

	Multiple primary lung cancers
	3 (16.67)
	7 (9.86)
	0.69

	TNM stage a 
	
	
	

	I/II/III/IV
	7/2/5/4 (38.89/11.11/27.78/22.22)
	5/14/11/41 (7.04/19.72/15.49/57.75)
	0.001

	T1/T2/T3/T4
	8/9/0/1 (44.44/50.00/0.00/5.56)
	6/37/19/9 (8.45/52.11/26.76/12.68)
	0.001

	N0/N1/N2/N3
	9/3/5/1 (50.00/16.67/27.78/5.56)
	20/15/13/23 (28.17/21.13/18.31/32.39)
	0.061

	M0/M1 
	14/4
(77.78/22.22)
	28/43
(39.44/60.56)
	0.004

	Pathologic type
	
	
	1.0

	Adenocarcinoma 
	18 (100.00)
	68 (95.77)
	

	Adenosquamous carcinoma 
	0 (0.00)
	3 (4.23)
	

	Squamous carcinoma
	0 (0.00)
	0 (0.00)
	

	Differentiation of adenocarcinoma b
	
	

	Highly
	3 (17.65)
	4 (8.89)
	

	Moderately
	6 (35.29)
	19 (42.2)
	

	Poorly
	8 (47.06)
	22 (48.89)
	

	Conventional CT characteristics，n=89
	n=18
	n=71
	

	Multiple primary lung cancers
	3 (16.67)
	7 (9.86)
	0.69

	Location
	
	
	0.474

	Central 
	1 (5.56)
	11 (15.49)
	

	Peripheral 
	17 (94.44)
	60 (84.51)
	

	Long-axis diameter (cm)
	2.20 (2.00, 2.81)
	3.30 (2.60, 4.18)
	<0.001

	Short-axis diameter (cm)
	2.00 (1.70, 2.10)
	2.40 (1.82, 3.18)
	0.003

	Presence of GGO
	8 (44.44)
	13 (18.31)
	0.043

	Spiculated sign
	13 (72.22)
	35 (49.30)
	0.081

	Air bronchogram
	9 (50.00)
	16 (22.54)
	0.021

	Vacuole sign
	2 (11.11)
	6 (8.45)
	0.913

	Lobulation sign
	15 (83.33)
	60 (84.51)
	0.810

	Vessel convergencec
	4 (23.53)
	15 (25.00)
	0.901

	Pleura attachmentc
	9 (52.94)
	33 (55.00)
	0.880

	Pleural indentationc 
	7 (41.18)
	20 (33.33)
	0.550

	Pleural effusion
	1 (5.56)
	16 (22.54)
	0.193

	Histologic subtypes and components, n=42
	n=15
	n=27
	

	Histologic subtype
	
	
	0.301

	Acinar-predominant adenocarcinoma
	12 (80.00)
	15 (55.56
	

	Lepidic-predominant adenocarcinoma
	0 (0.00)
	0 (0.00)
	

	Papillary-predominant adenocarcinoma
	2 (13.33)
	9 (33.33)
	

	Micropapillary-predominant adenocarcinoma
	1 (6.67)
	1 (3.70)
	

	Solid-predominant adenocarcinoma
	0 (0.00)
	2 (7.41)
	

	Other subtypes
	0 (0.00)
	0 (0.00)
	

	Histologic component (>5%)
	
	
	

	Presence of acinar component
	14 (93.33)
	19 (70.37)
	0.082

	Presence of lepidic component
	6 (40.00)
	2 (7.41)
	0.01

	Presence of papillary component
	11 (73.33)
	14 (51.85)
	0.174

	Presence of micropapillary component
	6 (40.00)
	15 (55.56)
	0.334

	Presence of solid component
	1 (6.67)
	8 (29.63)
	0.082


The data represent the number of patients with percentages or medians in parentheses; interquartile ranges are in parentheses. TNM, tumor/node/metastasis classification. GGO, ground-glass opacity.
aStaging was performed according to the 8th edition of the American Joint Committee on Cancer Staging System.
bOnly the differentiation degree of adenocarcinomas available in the Pathology Department data system.
cThese CT characteristics were evaluated when the tumor was located peripherally.
Supplemental Figures 
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Supplemental Figure 1. Flowchart of the patient selection process.
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Supplemental Figure 2. Schematic presentation of the quantitative computed tomography (CT) radiomic workflow.
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Supplemental Figure 3. Box plots of the rad-scores. 

The box plots show the difference in the rad-score between primary and acquired T790M mutations in the training (A) and validation (B) cohorts. The p-values were obtained using Wilcoxon’s rank-sum test. Label 0, shown in gray-blue, represents the primary T790M mutation; Label 1, shown in orange, represents the acquired T790M mutation.
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