2 (P BZAERE) 202045305531
636 ﬂﬂ;é&zlﬁll/m& CHINA ONCOLOGY 2020 Vol.30 No.8

A

ETFCTEEGHSMERIE/N ARt EE ZHHXE
AEZHR

befs, T &

g
A R2EME MR R B RGTRE, BB R2E FIgERAEREEA R, i 200032

(BE] LTE5H8: A TCTEREREXIE/NIUiE (non-small cell lung cancer, NSCLC) B & KM A
RHATIR T . Fik: WEFHINSCLC-Radiogenomics ¥4 b i 1574 4dls o ¥ %, % s Job 8 2 BEMGARRAE EAT 32 L. 4R
S A AL AR A ok B N R AR B AT SR FR b, A8 F Logisticll IS B 347 33k — 38 43 A, ?%ﬁUNSCLC’E%ZTﬁ/RE"Jw%‘
PEA DGR Z s HR, 8 Z-scorebr AL T7 20 B AT bR A A0 28, SR & D $0d RAEHIR (synthetic minority over-
sampling technique, SMOTE) BIEXTARAEIL J5 BIE AT FH AL 3R AE . BT, RIHBENLARM . KR4TEH % (K-nearest
neighbor, KNN) . ;@ &ML (support vector machine, SVM) . RS ELIE LK B — 38 X IGIFE J7 5 2590 25 48 3146 06
AL R F A B H RGO TNEE T SR MOTFEARATIS M 45 5 7R, Variance. Energy. Relative message. il
J# LA M2 Coarseness 5NSCLCE K EF AR (P<0.05) . Logistic[nl JA43 4T &7~, Energy XA 5NSCLCHE K1 i & 2 A 5%
(P<0.05) , 4p2R28n 2385 L B IR im0 FRUERI R N82.7%, I KHiZk FTAY (area under curve, AUC) 50.891, BiXpqfh
BRAE AT DL 3 2 R TS A O E I T . 2518 . Energy LR AV 2 /N B i 52 10 S5 28 AR OG TR 2%

[XgEiR] A/hatiaiie: BERHE: Sk 758

DOI: 10.19401/j.cnki.1007-3639.2020.08.012

hESES. R7342 XBMFEE: A XEHS: 1007-3639(2020)08-0636-05

A study on factors associated with recurrence of non-small cell lung cancer based on CT image features LU
Xiaoteng, XU Qing (Department of Radiation Oncology, Fudan University Shanghai Cancer Center; Department of
Oncology, Shanghai Medical College, Fudan University, Shanghai 200032, China)
Correspondence to: XU Qing E-mail: qingxu68@hotmail.com

[ Abstract] Background and purpose: The purpose of this paper was to explore the factors associated with non-small cell
lung cancer (NSCLC) patient’s recurrence situation based on CT image features. Methods: A hundred and fifty-seven sets of data
collected in NSCLC radiogenomics database were used in the experiment. The lung tumors were segmented, and image features were
extracted. Independent samples 7 test was used to perform a univariate analysis. And logistic regression model was used to obtain
the significant factors associated with NSCLC recurrence. Z-score normalization and synthetic minority over-sampling technique
(SMOTE) methods were used to analyze data. Finally, random forest, K-nearest neighbor (KNN), support vector machine (SVM),
decision-tree and leave-one-out cross validation were used to train classifier and test the validity of results. Results: The independent
samples ¢ test showed that Variance, Energy, Relative message, Add-entropy and Coarseness were related to NSCLC recurrence
(P<0.05). And the logistic regression analysis showed that Energy and Add-entropy were significantly correlated with NSCLC
recurrence (P<0.05). Furthermore, the classification results revealed that the best accuracy was 82.7% and the maximum area under
curve (AUC) was 0.891. These two features could make a well prediction for NSCLC patient’s recurrence. Conclusion: Energy and
Add-entropy were the factors significantly associated with NSCLC recurrence.
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Tab.1 The results of independent sample #-test

Variable P value SE

Variance 0.041 0.158
Energy 0.042 0.204
Relative message 0.014 0.147
Add-entropy 0.046 0.203
Coarseness 0.037 0.162
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Tab.2 The results of logistic regression analysis

Variable B SE Wald P value Exp (B) 95% Exp (B) Cl
Energy 0.389 0.195 3.979 0.046 1.475 1.007 2.162
Add-entropy -1.994 0.952 4.390 0.036 0.136 0.021 0.879
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Tab.3 The results of random forest classification

Item N=0 N=2 N=3 N=4
Accuracy 0.758 0.779 0.810 0.816
Sensitivity 0.913 0.787 0.780 0.740
Specificity 0.100 0.767 0.842 0.880
AUC 0.581 0.849 0.886 0.891

AUC: Area under curve
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Tab. 4 The results of KNN classification

Item N=0 N=2 N=3 N=4
Accuracy 0.694 0.779 0.818 0.827
Sensitivity 0.827 0.748 0.748 0.732
Specificity 0.133 0.822 0.892 0.907
AUC 0.480 0.768 0.815 0.834

KNN: K-nearest neighbor
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Tab.5 The results of SVM classification

Item N=0 N=2 N=3 N=4
Accuracy 0.809 0.594 0.628 0.592
Sensitivity 1.000 0.945 0.638 0.378
Specificity 0.000 0.100 0.617 0.773
AUC 0.500 0.522 0.627 0.576

SVM: Support vector machine
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Tab. 6 The results of decision-tree classification

Item N=0 N=2 N=3 N=4

Accuracy 0.809 0.719 0.765 0.744

Sensitivity 1.000 0.843 0.724 0.606

Specificity 0.000 0.544 0.808 0.860

AUC 0.078 0.759 0.807 0.799
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