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Classification of pathological subtypes of non-small-cell lung cancer based on *F-FDG PET/CT

radiomics
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1. School of Health Science and Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China; 2. Shanghai

Key Laboratory of Molecular Imaging, Shanghai University of Medicine and Health Sciences, Shanghai 201318, China

Abstract: Objective To establish a comprehensive clinical-radiomics model based on '*F-FDG PET/CT for differentiating

adenocarcinoma and squamous cell carcinoma in non-small-cell lung cancer. Methods A total of 120 cases of pathologically

verified adenocarcinoma (n=65) and squamous cell carcinoma (n=55) from Shanghai Chest Hospital were collected

retrospectively. In addition to 1 218 and 108 radiomics signatures extracted from the preprocessed CT images and PET

images, 10 clinical features were included. Chi-square test and Wilcoxon test were used to screen clinical features, and

radiomic signatures were screened using Relief algorithm and least absolute shrinkage and selection operator. Six machine

learning classifiers were used to build clinical, radiomics, and comprehensive models. The classification ability of the model

was evaluated using receiver operating characteristic (ROC) curve and area under curve (AUC). Results The comprehensive

model exhibited the highest AUC and accuracy in both training and test sets, with random forest (RF) and Bagging classifiers

showing the best classification results. After 5-fold cross-validation, the AUC and accuracy of RF in the training set were
0.92+0.03, 0.86+0.06, while those of Bagging were 0.92+0.02, 0.83+0.02. In the test set, RF and Bagging also had the
optimal classification performances (RF: AUC=0.92, accuracy=0.81; Bagging: AUC=0.91, accuracy=0.86). Conclusion The

classification prediction model combining *F-FDG PET/CT clinical features and radiomics signatures can be well used to

distinguish adenocarcinoma and squamous cell carcinoma.

Keywords: radiomics; non-small-cell lung cancer; "*F-FDG PET/CT; pathological subtype; machine learning
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Table 1 Comparison of clinical data between training set and test set of enrolled patients

Pl S

ML

I PRAFAIE £ZIXCME P
(n=84) (n=36)
AERE % 63.9£8.22 63.6+8.56 0.177 0.860
PE5] 0.066 0.797
s 26(31.0) 12(33.3)
5 58(69.0) 24(66.7)
i 437 0.230 0.632
ik 46(54.8) 18(50.0)
AN 38(45.2) 18(50.0)
R sl 0.280 0.597
A 7(8.3) 2(5.6)
J 77(91.7) 34(94.4)
WA 0.163 0.686
H 50(59.5) 20(55.6)
J 34(40.5) 16(44.4)
CEA/ng'mL"! 7.05(0.35, 65.24) 6.35(0.63, 35.43) -0.349 0.727
CYFRA21-1/ng-mL"  4.93(0.38,29.12) 4.10(1.15, 13.32) -1.165 0.244
SCCA/ug-L"! 2.06(0.30, 28.20) 1.44(0.30, 10.50) -1.448 0.147
NSE/ug-L! 18.51(5.49, 40.44) 19.04(9.55, 36.16) -0.518 0.604
CA125/U-mL"! 20.78(6.10, 141.12)  18.48(5.58, 69.62) -0.200 0.841
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Table 2 Difference analysis on 10 clinical features

I PRAEAE PE
AEIE 0.358
PE5] 0.001
Jir e 437 0.551
Wl B 0.553
WA <0.001
CEA 0.012
CYFRA21-1 <0.001
SCCA <0.001
NSE 0.845
CA125 0.112

{4354 0.91+0.02 ,0.91+0.05 . 0.89+0.04 ; DT % M %
25, AUCHHE ] 0.76+0.11. B 1 /R T LA 1AL 6 Fif
Iy IEARE AT IR UE T B ROC i 2k .

FAFE 2 ZMIRE LR, FE T LA MG
R TRD 2 3t b At P S A TR B A1 A ek g, L

3 NGERELLR

Table 3 Model comparison in the training set

i AUC Fef = e mps s Fl{ R
DT

Ik R A Y 0.70+0.10  0.66+0.18  0.70£0.09  0.70+0.06  0.73+0.06

AR A 0.73£0.06  0.7140.10  0.74+0.16  0.69+0.14  0.70+0.10

SRl 0.76£0.11  0.76£022  0.75+0.06  0.74£0.11  0.75+0.11
RF

Ik PRAS 22 0.86+0.07  0.79£0.18  0.76£0.09  0.75£0.09  0.77+0.07

AR A5 0.86+0.07  0.77£0.10  0.73+0.08  0.76+0.06  0.79+0.06

LR 0.92+0.03  0.87+0.14  0.82+0.05  0.84+0.07  0.86+0.06
AdaBoost

Ik AR 25 0.8940.06  0.81£0.19  0.73%0.17  0.75£0.13  0.78+0.10

AR 2 0.8440.05  0.73£0.09  0.70+0.08  0.71£0.06  0.74+0.06

LRI 0.91£0.02  0.80+0.18  0.79+0.07  0.80£0.11  0.82+0.08
Bagging

Ik R AR A 0.89£0.05  0.81£0.18  0.79+0.12  0.78+0.10  0.81+0.07

AR A 0.87£0.05  0.82+0.12  0.74£0.09  0.77£0.07  0.79+0.08

ZRA 0.92+£0.02  0.86£0.09  0.78+0.05  0.81£0.02  0.83+0.02
XGBoost

Ik R A Y 0.85+0.07  0.80+0.19  0.75+0.12  0.76+0.13  0.79+0.11

AR A 0.81£0.07  0.72+0.13  0.76£0.09  0.72+0.05  0.74+0.05

SRl 0.8940.04  0.78£0.20  0.80+0.03  0.78+0.10  0.79+0.09
GBDT

Il AR 25 0.81£0.10  0.71£0.19  0.72+0.17  0.71£0.08  0.74+0.08

AR A5 0.83+0.04  0.74+0.10  0.71+0.13  0.70£0.14  0.74+0.10

LRAER 0.91+0.05  0.75+0.14  0.66+0.08  0.72+0.10  0.78+0.07
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Figure 1 ROC curves of 6 classifiers in 5—fold cross—validation
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Table 4 Model comparison in the test set
R AUCTH Kiffize B FI{H R :
o1 14
s A 076 079 075 077 075 12
ARG 2L 0.71 071 085 077 072 10
SR 0.76 0.75 090 082  0.78 8
RF 6
It PRASE TR 0.79 078 070 074  0.72 4
AR AR 0.71 070 095 081 075 5
LR 0.92 078 090 084 081 S
AdaBoost a:RE
I AR A 0.72 086  0.60 071 0.72
AR AR 0.60 0.65 0.65  0.65  0.61 RAAEFE 18
LA 0.76 074 085 079 075 16
Bagging 14
Ik R AR AL 0.87 0.75 1.00 082 078 b
AR AT 0.65 071 090 083  0.78
LR 0.91 086 090 088  0.86 1
XGBoost 8
Ik R AR A 0.85 0.68 0.85 0.76  0.69 6
AR AL 2R 0.67 068 085 076  0.69 4
LR 0.86 0.82 090 086  0.83 2
GBDT HmiE
s PRAS 2 085 061 095 064 064 b:Bagging
SR 2R 0.60 0.68 075  0.67  0.64 )3 RF 1 Bagging 75555 8 1385 5615
LRI 0.86 0.83 0.75 0.79 0.78 Figure 3 Confusion matrix for random forest and Bagging in the test set
L0 Se—— BEE SR [ 3¢, H e b A 5 T A L Yang 5 437
I — e R ITEN S 58 SR AR M IR R R R R
“TH e W] CEA,CYFRA21-1 Fil SCCA 1 b I % FH T 4 Iy
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B2 6Fhor AR AEMILE A ROC HI%Z

Figure 2 ROC curves of the 6 classifiers in the test set
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