Supplementary Material 
(a)The PET-0 model was constructed using a total of 9 PET features.
9 PET features
4 first-order features: lbp.3D.m1_firstorder_Minimum, lbp.3D.m2_firstorder_Minimum, wavelet.LLL_firstorder_Energy，original_firstorder_90Percentile
5 texture features: wavelet.LLH_glcm_Idmn, wavelet.LLH_gldm_SmallDependenceLowGrayLevelEmphasis, wavelet.LHL_glcm_MCC，wavelet.LHH_glrlm_LongRunHighGrayLevelEmphasis， wavelet.LLH_glrlm_ShortRunLowGrayLevelEmphasis
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
The rad-score is as follows:
rad-score= -0.808+
-0.146*PET_ lbp.3D.m1_firstorder_Minimum+
0.41*PET_ wavelet.LLH_glcm_Idmn+
-0.105*PET_ lbp.3D.m2_firstorder_Minimum+
0.149*PET_ wavelet.LLL_firstorder_Energy+
0.738*PET_ original_firstorder_90Percentile+
-0.164*PET_ wavelet.LLH_gldm_SmallDependenceLowGrayLevelEmphasis+
0.494*PET_ wavelet.LHL_glcm_MCC+
0.226*PET_ wavelet.LHH_glrlm_LongRunHighGrayLevelEmphasis+
-0.06*PET_ wavelet.LLH_glrlm_ShortRunLowGrayLevelEmphasis

(b)The PET-2.5% model was constructed using a total of 9 PET features.
9 PET features
3 first-order features: lbp.3D.m1_firstorder_Minimum, lbp.3D.m2_firstorder_Minimum, original_firstorder_90Percentile
6 texture features: wavelet.LLH_glcm_Idmn, wavelet.LLH_gldm_SmallDependenceLowGrayLevelEmphasis, wavelet.LHL_glcm_MCC, wavelet.LLH_glrlm_LongRunHighGrayLevelEmphasis, wavelet.LLH_glrlm_ShortRunLowGrayLevelEmphasis, wavelet.LHH_glrlm_LongRunHighGrayLevelEmphasis
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
The rad-score is as follows:
rad-score= -0.788 +
-0.17*PET_lbp.3D.m1_firstorder_Minimum +
0.41*PET_wavelet.LLH_glcm_Idmn +
-0.09*PET_lbp.3D.m2_firstorder_Minimum +
0.739*PET_original_firstorder_90Percentile +
-0.141*PET_wavelet.LLH_gldm_SmallDependenceLowGrayLevelEmphasis +
0.465*PET_wavelet.LHL_glcm_MCC +
0.277*PET _wavelet.LLH_glrlm_LongRunHighGrayLevelEmphasis +
-0.026*PET_wavelet.LLH_glrlm_ShortRunLowGrayLevelEmphasis +
0.191*PET_wavelet.LHH_glrlm_LongRunHighGrayLevelEmphasis

(c)The PET-25% model was constructed using a total of 10 PET features.
10 PET features
2 first-order features: lbp.3D.m1_firstorder_Minimum, original_firstorder_Median, 
8 texture features: wavelet.HHH_glszm_SizeZoneNonUniformityNormalized, wavelet.LLH_glcm_Idmn, wavelet.LHL_glcm_MCC, wavelet.LLH_glrlm_ShortRunLowGrayLevelEmphasis, wavelet.LLH_gldm_SmallDependenceLowGrayLevelEmphasis, wavelet.LLH_glrlm_LongRunHighGrayLevelEmphasis, original_glszm_GrayLevelNonUniformity, log.sigma.1.mm.3D_glszm_LowGrayLevelZoneEmphasis
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     
The rad-score is as follows:
rad-score=-0.783+
-0.262*PET_ lbp.3D.m1_firstorder_Minimum+
-0.014*PET_ wavelet.HHH_glszm_SizeZoneNonUniformityNormalized+
0.891*PET_ original_firstorder_Median+
0.34*PET_ wavelet.LLH_glcm_Idmn+
0.523*PET_ wavelet.LHL_glcm_MCC+
-0.015*PET_ wavelet.LLH_glrlm_ShortRunLowGrayLevelEmphasis+
-0.164*PET_ wavelet.LLH_gldm_SmallDependenceLowGrayLevelEmphasis +
0.2*PET_ wavelet.LLH_glrlm_LongRunHighGrayLevelEmphasis+
0.177*PET_ original_glszm_GrayLevelNonUniformity+
-0.211*PET_ log.sigma.1.mm.3D_glszm_LowGrayLevelZoneEmphasis

(d)The PET-40% model was constructed using a total of 8 PET features.
8 PET features
3 first-order features: lbp.3D.m2_firstorder_Minimum, wavelet.LLL_firstorder_Minimum, wavelet.LLL_firstorder_TotalEnergy 
5 texture features: wavelet.LLH_glrlm_ShortRunLowGrayLevelEmphasis, wavelet.LLH_glrlm_LongRunHighGrayLevelEmphasis, wavelet.LHH_glrlm_LongRunHighGrayLevelEmphasis, wavelet.LLH_glcm_Idmn, log.sigma.1.mm.3D_ngtdm_Coarseness
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     
The rad-score is as follows:
rad-score=-0.656+
-0.079*PET_ lbp.3D.m2_firstorder_Minimum+
0.571*PET_ wavelet.LLL_firstorder_Minimum+
-0.104*PET_ wavelet.LLH_glrlm_ShortRunLowGrayLevelEmphasis+
0.212*PET_wavelet.LLL_firstorder_TotalEnergy+
0.758*PET_ wavelet.LLH_glrlm_LongRunHighGrayLevelEmphasis+
0.129*PET_ wavelet.LHH_glrlm_LongRunHighGrayLevelEmphasis+
0.241*PET_ wavelet.LLH_glcm_Idmn +
0.139*PET_ log.sigma.1.mm.3D_ngtdm_Coarseness

(e)The radiomics model was constructed using a total of 10 selected features, including 8 PET features and 2 CT features.
8 PET features
2 first-order features: lbp.3D.m2_firstorder_Minimum, original_firstorder_Mean, 
6 texture features: wavelet.LLH_gldm_LargeDependenceHighGrayLevelEmphasis, wavelet.LLL_glszm_GrayLevelNonUniformityNormalized, wavelet.LHL_gldm_SmallDependenceLowGrayLevelEmphasis, wavelet.LLH_glcm_Idmn, log.sigma.1.mm.3D_glcm_Idmn, wavelet.LLL_glcm_MaximumProbability
2 CT features
1 first-order feature: wavelet.LLL_firstorder_90Percentile
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The rad-score is as follows:
rad-score= -0.832+
-0.031*PET_ lbp.3D.m2_firstorder_Minimum+
0.422*PET_ wavelet.LLH_gldm_LargeDependenceHighGrayLevelEmphasis+
-0.146*PET_ wavelet.LLL_glszm_GrayLevelNonUniformityNormalized+
0.426*PET_ original_firstorder_Mean+
-0.037*PET_ wavelet.LHL_gldm_SmallDependenceLowGrayLevelEmphasis+
0.25*PET_ wavelet.LLH_glcm_Idmn+
0.512*CT_wavelet.LLL_firstorder_90Percentile+
0.303*CT_wavelet.HLH_ngtdm_Busyness+
0.454*PET_ log.sigma.1.mm.3D_glcm_Idmn+
-0.108*PET_ wavelet.LLL_glcm_MaximumProbability
















Supplementary Table 1. Clinical characteristics between training group and testing group
	
	Training group (n=151)
	Testing group (n=63)
	P-value

	Age
	59.0(51.0-66.0)
	60.0(54.0-67.0)
	0.334

	Gender
	111:40
	45:18
	

	(Male:Female, n, %)
	73.5%:26.5%
	71.4%:28.6%
	0.755

	BMI
	24.90±3.39
	24.92±4.45
	0.975

	Smoke (n, %)
	56(37.1%)
	28(44.4%)
	0.315

	Symptoms (n, %)
	52(34.4%)
	22(34.9%)
	0.946

	ECOG-PS（0:1:2）
	139:12:0
	57:5:1
	0.409

	Primary tumor size (mm)
	53.60±29.88
	58.22±28.97
	0.294

	Tumor thrombus (n, %)
	38(25.2%)
	17(27.0%)
	0.781

	Lymph node metastases (n, %)
	12(7.9%)
	9(14.3%)
	0.155

	Distant metastases (n, %)
	27(17.9%)
	15(23.8%)
	0.320

	Hemoglobin 
	117:34
	52:11
	0.408

	(Normal:Abnormal, n, %)
	77.5%:22.5%
	82.5%:17.5%
	

	WBC (109/L)
	6.13±1.76
	6.02±1.78
	0.663

	PLT (109/L)
	234.74±96.47
	231.71±69.27
	0.797

	Blood glucose(mmol/L)
	5.71±1.67
	5.82±1.66
	0.682

	Lactic dehydrogenase(U/L)  
	168.89±88.27
	159.13±32.86
	0.241

	Alkaline phosphatase(U/L)
	91.81±83.54
	88.22±48.68
	0.696

	Calcium(mmol/L)
	2.30±0.15
	2.32±0.10
	0.199

	Creatinine(mmol/L)
	81.74±23.14
	80.74±22.07
	0.766

	Blood urea nitrogen (umol/L)
	5.48±1.79
	5.53±1.38
	0.807

	SUVmax
	6.02±5.99
	6.20±5.24
	0.828

	SUVmean
	3.12±2.32
	3.19±2.19
	0.824

	MTV (cm3)
	41.65(7.05-120.10)
	68.59(12.74-141.70)
	0.164

	TLG
	106.00(15.00-419.00)
	223.00(26.00-579.00)
	0.146

	TLR
	1.40(1.10-2.20)
	1.60(1.10-2.50)
	0.319

	TKR
	2.31±2.20
	2.43±1.93
	0.700



abnormal hemoglobin: < 120 g/L for male, and < 110 g/L for female; BMI: body mass index; WBC: white blood cell; PLT: blood platelet; SUV: standardized uptake value; MTV: metabolic tumor volume; TLG: total lesion glycolysis; TLR: tumor-to-liver standardized uptake value ratio; TKR: tumor-to-kidney standardized uptake value ratio; ECOG-PS: Eastern Cooperative Oncology Group Performance Status






Supplementary Table 2. Construction of clinical models using univariate and multivariate logistic regression analysis
	Characteristics
	Univariate Analysis
	Multivariate Analysis

	
	OR (95%CI)
	P
	OR (95%CI)
	P

	Age 
	1.03 (1.00-1.06)
	0.04
	
	

	Gender
	0.74 (0.39-1.42)
	0.37
	
	

	BMI
	0.99(0.92-1.07)
	0.76
	
	

	Smoke
	1.23(0.69-2.18)
	0.49
	
	

	Symptoms
	0.49 (0.11-2.24)
	0.36
	
	

	ECOG-PS
	3.96(1.40-11.20)
	0.01
	
	

	Primary tumor size(mm)
	3.17 (1.75-5.74)
	<0.001
	
	

	Tumor thrombus
	7.02 (3.58-13.79)
	<0.001
	2.75(1.20-6.32)
	0.0173

	Lymph node metastases
	2.89(1.15-7.21)
	0.02
	
	

	Distant metastases
	4.93(2.41-10.09)
	<0.001
	2.45(1.00-5.96)
	0.0488

	Hemoglobin
	4.01 (2.02-7.96)
	<0.001
	
	

	[bookmark: _Hlk119313482]WBC (109/L)
	1.29 (1.09-1.52)
	<0.001
	
	

	PLT (109/L)
	1.00(1.00-1.01)
	0.02
	
	

	Blood glucose(mmol/L)
	1.05(0.89-1.24)
	0.53
	
	

	Lactic dehydrogenase(U/L)  
	1.00(1.00-1.01)
	0.23
	
	

	Alkaline phosphatase(U/L)
	1.01(1.00-1.01)
	0.03
	
	

	Calcium(mmol/L)
	17.58 (1.52-203.86)
	0.02
	
	

	Creatinine(mmol/L)
	1.01(1.00-1.02)
	0.07
	
	

	Blood urea nitrogen(umol/L)
	1.00 (0.84-1.18)
	1.00
	
	

	SUVmax
	1.65 (1.41-1.93)
	<0.001
	1.50(1.29-1.77)
	<0.001

	SUVmean
	3.54 (2.36-5.32)
	<0.001
	
	

	MTV
	1.01 (1.00-1.01)
	<0.001
	
	

	TLG
	1.00 (0.99-1.02)
	<0.001
	
	

	TLR
	3.50 (2.33-5.25)
	<0.001
	
	

	TKR
	3.04 (2.09-4.41)
	<0.001
	
	



BMI: body mass index; WBC: white blood cell; PLT: blood platelet; SUV: standardized uptake value; MTV: metabolic tumor volume; TLG: total lesion glycolysis; TLR: tumor-to-liver standardized uptake value ratio; TKR: tumor-to-kidney standardized uptake value ratio; ECOG-PS: Eastern Cooperative Oncology Group Performance Status





Supplementary Table 3. Specific parameters of the combined model
	Variable
	OR
（95%CI）
	Coefficient
	Standard error
	Wald
	P

	Distance metastases
	2.2882
(0.8779-5.9645)
	0.82779
	0.48879
	2.8681
	0.0904

	Tumor thrombus
	1.9333
(0.7938-4.7090)
	0.65925
	0.45419
	2.1068
	0.1466

	SUVmax
	1.0103
(0.8366-1.2200)
	0.010207
	0.096251
	0.01125
	0.9155

	Rad-score
	3.1941
(1.9157-5.3257)
	1.16131
	0.26083
	19.8230
	<0.0001

	Constant
	-
	-0.54326
	0.67141
	0.6547
	0.4184


CI: Confidence interval































Supplementary Figure 1 An example of VOI with the thresholds of 0(a), 2.5%(b), 25%(c), and 40%(d)for clear cell renal cancer in the same patient. 
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