- 530 - BRI 5 0 T4 28 2025 4E 9 45 45 5559 Chin J Nucl Med Mol Imaging, Sep. 2025, Vol. 45, No. 9

- Il RS -

FLTF PET/CT WY =02 tll s 2 > B 7Y Fia
fili i EGFR 28 A%\ %1

By S 4R LE# FRSY M Bez' A HAd
"MK FWEF ZER TN TEHE-ARBEREESH, ZANKFEEFS 5T U4
6 R EEACHT S PT % N T T AR T L LT %M 213003, AMKFHES ZER,
F o B — A RE RS, F M 213003

@A BR &, Email; scorey@ sina.com

[#Z] B# ETF F-FDG PET/CT AR S H5AEAIG AARAE , #4 8 FH F F0000 il A e =5 e A=
K F32 A (EGFR) BF AR 19 del & 21 1L858R ZeAF KUK = 0L A= IR0 I 0 HAE REREA 714
Fik  FEPEREE 2018 4 1 A & 2023 4F 6 AR T — ARERE 703 Hilfiliigdadg [ 5 346 6, &
357 B AF % (64.3+9.0) % 1HH 1 822 Ll 4 Al 2R (563 f5]) AR AL (140 1)) . 8 i 3 ) 4R
TETHBR (RFE) S EEIG R AFAE ; A PET I CT EUR AR 4R BUZ QAL 2= FRAE , I8 FH e/ N0 4y o KA 6k
(mRMR) R/ NE ST IS 4 R BE 58 1 (LASSO) 7 I 0 i Bee (R4 AR 46 . SR BEHLAR MK (RF) | logistic
BIH(LR) ZRFRIEHL(SVM) K JE4S(KNN) 122 2125 (MLP ) #4) #E AR AL I i T HE By ik
57 CT PET 4 pUBEAY . SR Delong #:36: FL 4 PET/CT BRAHAL LI PR +PET/CT L5 AHA 1) AUC 2%
B, &R 703 fHEE S EGFR BPA 8 273 4,19 del 287541 202 4], 21 L858R SAFHY 228 i, 2—
MEZS T T A R BRI 254 At E /Y SE 24 AUC 435014 0.893 F1 0.667 ; PET 42 AR !y 0.692 il
0.660, PET/CT BSR4 FiR4E iy AUC 43900 0.897 F10.672, i K+PET/CT L5 Hi Al
By AUC #E— 242 T1  ZE VN ZREE TR AR 7300 0.902 F1 0.721 , J¢ HoAe B A= B A4 3500 J7 1 £ T PET/
CT B A1 (4 AUC.0.784 5 0.707;2=3.28,P=0.001) ., it HT"F-FDG PET/CT 41441
2N PRAFAE A = 402550 ( R AR +PET/ CT 55 B0 ) RERS AT 5 0 I il 7988 EGFR 2878 WA,

[RBEIR] R ; BRI s R, erbB-1; 2848 s HLAR 24 2] 5 IE HLF R T2 RARR s 2B R X
AT T A A F18

EE&WB %M ORI HE H S50 % (CM20193010) 5 8 JH R 114 (€J20220228 ) ;5 5 1 1T
AU T AR i R R A B R TR AR AT (2022CZBJ037,2024CZBJ008 ) ;M T I R = 2 v
Dy (B BE24) (CZZX202204) 5 TLIRAE BT AL BHIE 5 SE BB Tl (SICX24_1820)

DOI:10.3760/cma.j.cn321828-20240815-00293

Three-class machine learning model based on *F-FDG PET/CT for predicting EGFR mutation sub-
types in lung adenocarcinoma
Ge Xinyu' , Gao Jianxiong', Niu Rong', Shi Yunmei' | Jiang Zhenxing®, Sun Yan', Feng Jinbao', Wang
Yuetao' , Shao Xiaonan'
' Department of Nuclear Medicine , the Third Affiliated Hospital of Soochow University , the First People's Hos-
pital of Changzhou; Institute of Clinical Translation of Nuclear Medicine and Molecular Imaging, Soochow
University; Changzhou Key Laboratory of Molecular Imaging, Changzhou 213003, China; >Department of
Radiology, the Third Affiliated Hospital of Soochow University, the First People's Hospital of Changzhou,
Changzhou 213003, China
Corresponding author: Shao Xiaonan, Email . scorey@ sina.com

[ Abstract] Objective To develop and assess a three-class machine learning model for predicting
wild-type, 19 del, and 21 L858R mutations of the epidermal growth factor receptor (EGFR) in lung adeno-
carcinoma using "*F-FDG PET/CT radiomic features and clinical features. Methods The retrospective data
was collected from 703 patients (346 males, 357 females; age (64.3+9.0) years) with lung adenocarcinoma
at the First People’s Hospital of Changzhou from January 2018 to June 2023. Patients were divided into the
training set (563 cases) and test set (140 cases) at the ratio of 8:2. Clinical features were selected using
recursive feature elimination (RFE). Radiomic features were extracted from PET and CT images, and the
optimal feature sets were selected using minimum redundancy maximum relevance (mRMR) and least abso-
lute shrinkage and selection operator (LASSO) methods. Base models were constructed by using random for-
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est (RF), logistic regression (LR), support vector machine (SVM) , K-nearest neighbors (KNN) , and
multi-layer perceptron (MLP) , and the stacking method was applied to establish the CT and PET ensemble
models. Delong test was used to compare the AUC differences between the PET/CT combined model and the
clinical + PET/CT integrated model. Results Among 703 patients, 273 were with EGFR wild-type, 202
were with 19 del mutation, and 228 were with 21 L858R mutation. In the single-modal analysis, the AUCs
of CT ensemble model in the training and test sets were 0.893 and 0.667, respectively, while the AUCs of
PET ensemble model were 0.692 and 0.660. The AUC of PET/CT combined model were 0.897 in training
set and 0. 672 in test set. The AUC of clinical + PET/CT integrated model showed further improvement,
with AUCs of 0.902 and 0.721 in training and test sets, respectively. Notably, the clinical + PET/CT inte-
grated model outperformed PET/CT combined model in predicting wild-type EGFR (test set AUC: 0.784 vs
0.707; Z=3.28, P=0.001). Conclusion The three-class model (clinical + PET/CT integrated model )
based on "*F-FDG PET/CT radiomics and clinical features effectively predicts EGFR mutation subtypes in lung ade-
nocarcinoma.
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