CT-Based Radiomic Nomogram for Preoperative Prediction of Ki-67 in Lung Neuroendocrine Neoplasms: A Multicenter Study


Table S1  CT scanning parameters for each hospital participating in the study.


	
	Center 1
	Center 2
	Center 3
	Center 4

	Manufacturer
	GE Revolution 256
	GE Light Speed 64
	Siemes Somatom Force 
	Siemes Somatom PerPective 64
	Siemes Somatom Definition Flash 
	Siemens Sensation 64 
	Philips CT 256
	Siemens Somatom Definition Flash 
	GE Medical System Optima
	GE Medical Systems Revolution 

	Tube voltage (kV)
	120
	120
	120
	120
	120
	120
	120
	120
	120
	120

	Tube current(mA)
	100-250
	100-200
	100-300
	100-300
	Auto
	200-400
	100-200
	Auto
	100-250
	100-300

	Matrix
	512×512
	512×512
	512×512
	512×512
	512×512
	512×512
	512×512
	512×512
	512×512
	512×512

	Slice thickness (mm)
	0.625
	1
	5
	5
	3
	5
	1
	1
	1
	5

	Reconstructed slice thickness
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1







CT protocol

Lung images are reconstructed using a high spatial frequency algorithm. The patient is positioned supine, and the scan range extends from the thoracic inlet to below the diaphragm, covering the entire lung. The scan is performed at the end of deep inspiration breath-hold, starting with a plain scan followed immediately by an enhanced scan. A bolus of non-ionic contrast agent (300 mgI/mL) is injected via a high-pressure injector through the elbow vein or the dorsal hand vein, at a dosage of 1-1.5 mL/kg. The scanning process includes an arterial phase (25-30 seconds) and a venous phase (55-60 seconds). After scanning, the raw data are uploaded to the post-processing workstation for multiplanar reconstruction.
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	Table 3  Performance of the five machine-learning methods



	Model
	AUC (95%CI)
	SEN
	SPE
	ACC
	F1
	PPV
	NPV

	Training sets
	LinearSVC
	0.891 (0.826-0.955) 
	0.8429
	0.826
	0.836
	0.861
	0.880
	0.775

	
	SVM
	0.888 (0.823-0.952)
	0.828
	0.826
	0.827
	0.852
	0.878
	0.760

	
	LR
	0.912 (0.858-0.965)
	0.913
	0.777
	0.859
	0.887
	0.863
	0.853

	
	XGBoost
	0.882 (0.817-0.947)
	0.800
	0.826
	0.810
	0.835
	0.875
	0.730

	
	GaussianNB
	0.877 (0.810-0.944)
	0.800
	0.826
	0.810
	0.835
	0.875
	0.730

	Test sets
	LinearSVC
	0.918 (0.846-0.99)
	0.833
	0.800
	0.820
	0.847
	0.862
	0.761

	
	SVM
	0.912 (0.836-0.987)
	0.800
	0.800
	0.800
	0.827
	0.857
	0.727

	
	LR
	0.943 (0.887-0.999)
	0.900
	0.800
	0.860
	0.885
	0.871
	0.842

	
	XGBoost
	0.898 (0.816-0.980)
	0.733
	0.800
	0.760
	0.785
	0.846
	0.666

	
	GaussianNB
	[bookmark: _GoBack]0.898 (0.817-0.980)
	0.733
	0.800
	0.760
	0.785
	0.846
	0.666

	
	
	
	
	
	
	
	
	

	Validation sets
	LinearSVC
	0.835 (0.770–0.900)
	0.750
	0.745
	0.747
	0.785
	0.810
	0.670

	
	SVM
	0.830 (0.763–0.897)
	0.745
	0.740
	0.742
	0.780
	0.805
	0.665

	
	LR
	0.846 (0.787–0.906)
	0.765
	0.754
	0.761
	0.794
	0.824
	0.680

	
	XGBoost
	0.820 (0.750–0.890)
	0.730
	0.735
	0.732
	0.770
	0.795
	0.655

	
	GaussianNB
	0.815 (0.743–0.887)
	0.720
	0.730
	0.725
	0.765
	0.790
	0.650


LR, logistic regression; SVM, support vector machine; LinearSVC, linear support vector machine; XGBoost, extreme gradient boosting; Gaussian NB, Gaussian naive Bayes; AUC, area under the ROC curve; SEN, sensitivity; SPE, specificity; ACC, accuracy; F1, harmonic mean of precision and recall; PPV, positive predictive value; NPV, negative predictive value.


