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[ Abstract] Objective To develop a model based on '"F-FDG PET/CT radiomics for non-invasive
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prediction of human epidermal growth factor receptor 2 (HER2) expression status in breast cancer. Methods
This cross-sectional study retrospectively enrolled 269 breast cancer patients (all female, age (57.0+11.8)
years) who underwent pre-treatment "*F-FDG PET/CT at two centers: Center 1 ( First People’s Hospital of
Lianyungang, Oct 2017 to Mar 2025; n=181) and Center 2 (the Third Affiliated Hospital of Soochow Uni-
versity, Jan 2013 to Mar 2025; n=88). Task 1 ( HER2-negative vs positive) and Task 2 ( HER2-zero vs
low expression) were established. Center 1 data were split 7:3 into training and validations sets using stratified
random sampling method, and Center 2 served as the test set. Clinical models were first built based on clini-
cal characteristics. Optimal feature sets from PET and CT modalities were selected using minimum redun-
dancy maximum relevance (mRMR) and least absolute shrinkage and selection operator ( LASSO) . Extreme
gradient boosting ( XGBoost) was employed to develop CT_Radiomics ( CT_Rad) and PET_Radiomics
(PET_Rad) single-modality models, followed by a PET+CT combined model. Calibration curves were plot-
ted, model performance was compared using Delong tests, and decision curve analysis (DCA) was used to
evaluate clinical net benefit. Results For Task 1, the PET+CT combined model outperformed the clinical
model in both the validation set (AUC=0.842) and the test set (AUC=0.787) (Z values: 3.32, 3.11;
both P<0.01) , and also outperformed the CT_Rad model in the test set (Z=2.18, P=0.029). The combined
model showed a trend toward better performance than CT_Rad (validation set) and PET_Rad (Z values: 0.97—
1.35, P values: 0.178-0.334). In Task 2, the PET+CT combined model outperformed the clinical model in
both the validation set (AUC=0.916) and the test set (AUC=0.788) (Z values: 6.59, 2.04; both P<0.05) ,
and showed a trend toward better performance than CT_Rad and PET_Rad ( Z values: 0.47-1.30, P val-
ues: 0.194-0.641). Calibration curves and DCA indicated good calibration and higher clinical net benefit
for the PET+CT model in both tasks. Conclusion The "“F-FDG PET/CT radiomics model, particularly the
PET+CT combined model, effectively predicts HER2 expression status in breast cancer and offers a non-in-
vasive tool for personalized targeted therapy.
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ATP ( adenosine-triphosphate ) , =B i

AUC (area under curve) , f1£ T R

CI( confidence interval ) , A] {5 [X [A]

CT( computed tomography ) , T EHLIAKZ AR
DNA ( deoxyribonucleic acid) , lii A% AR

FDG ( fluorodeoxyglucose ) , i 52,4 25

HAYV (hepatitis A virus) , F EF R G5

Hb (hemoglobin) , Ifil £1. 2 4

HBsAg( hepatitis B surface antigen) , Z UM R TP
HBV ( hepatitis B virus) , Z B R 95

HCV ( hepatitis C virus) , Wﬁyﬂ:){ﬁﬁ:

MRI( magnetic resonance imaging) , FeYR ARG
PBS( phosphate buffered solution) , B 5 2% ik

CV/( coefficient of variation) ,

SR - M -

PCR( polymerase chain reaction) , 38 & fitH% [ v/

PET( positron emission tomography) , 1F Fi, 7 & S )2 HE5 A

PLT(platelet count) , ML/ 4L

RBC (red blood cells) , ZL4f g

RNA (ribonucleic acid) , /%% R

ROC ( receiver operating characteristic ) , 32 1#& TAE4FE

ROI( region of interest) , B4l [X.

SPECT ( single photon emission computed tomography ) , Y
REHTREAUAZ AR

SUV ( standardized uptake value) , bRifESEHUE

SUV, . ( maximum standardized uptake value) , H KARERRIRE

max

SUV,..(mean standardized uptake value) , -3 JHR SR HUE

WBC ( white blood cells) , 2 fift
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