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ABSTRACT

Objective To assess the value of multiple machine-learning and computed tomography (CT)-based
radiomics model in predicting the prognosis of patients with advanced unresectable oesophageal
squamous cell carcinoma receiving first-line chemotherapy combined with immunotherapy (ICI+CT).
Methods \We conducted a retrospective analysis of 87 patients with advanced unresectable ESCC who
were treated with first-line ICI+CT from October 2019 to March 2022 at our hospital. Segmentation of
regions of interest and extraction of radiomics features from pre-treatment enhanced CT arterial phase
images. Features significantly associated with prognosis were screened and radiomics prediction models
were constructed by univariate Cox regression, multiple machine learning methods, and multifactorial
Cox regression based on the minimum akaike information criterion. The predictive efficacy of the
model was evaluated using the time-dependent receiver operating characteristic curve (time-ROC) and
the calibration curve. Patients were risk-stratified using the maximally selective rank statistic. Kaplan-
Meier survival curves were plotted for the two groups of patients, and the log-rank test was used to
compare the differences between the groups. Resufts A total of 1037 radiomics features were extracted
from the ROI. After applying univariate, multiple machine learning methods, and multivariate analysis,
four optimal features were selected to construct the prediction model. The area under the curve of
the prediction model for years 1-5 were 0.831, 0.772, 0.717, 0.800 and 0.781. The cross-validated
1-3 year training set had medians of 0.838, 0.797 and 0.730 for the training set, and 0.822, 0.728 and
0.713 for the validation set. Furthermore, the calibration curves indicated a strong agreement between
the predicted probabilities and the actual occurrence probabilities. The median PFS was 16.9 and
45.9 months in the high- and low-risk groups, respectively (P<0.001). Conclusion A newly developed
radiomics prediction model based on pre-treatment enhanced CT arterial-phase image data can help
to determine which patients with advanced ESCC would benefit from ICI+CT treatment and provide a
more rational basis for the selection of individualised treatment options for patients.
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B E#ECENIEEB FRISLLF, AMEA3ML/s, FIEH1.5mL/
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R1 BHAESCCREEM A
A3 B(EAL)
BEK 87
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kg 23 (26.4%)
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ECOG% 0-1 71 (81.6%)
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A “log.sigma.1.0.mm.3D_glcm_ClusterProminence”
“wavelet.LLH_glszm_ GrayLevelNonUniformityNormalized
. “wavelet.LHL_glszm_GrayLevelVariance” . “wav-elet.
LHH_firstorder_Kurtosis” , FHEEIEXIFIERBNISNEREX
i8(%&2), HLUkitERadscore, EARN:
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2.3 BETMAEDHT Time-ROCETEELLATIE S 44 %IFIROCH]
%, TTLURERNHS T RMEKBRIES, BHRFEHROC
HEFERATIRAMENAR. EXGAFINERF, 1-55
#h4; T &3 (area under the curve, AUC)2 31 0.831. 0.773.
0.717. 0.800%00.781; (B4), AEF=ITXXKWIERETR, 1-3
FEIYNHEMPIE0.838. 0.797. 0.730, WIFEN0.822.
0.728. 0.713, WAAREE RIFINZHE. REMEZITMN
RANSHENTTMAAZE, SJLUHETNEERS LR EMER
ZEN—5, HENFREEET AL, RIPNSEMRAE
EHNFEREENS. MUNREREMENERIE. 26K3F
WEGFHEZRIFEE, BSYALEL, RANSMREH
PFSZBIEE RIFHN—HM(ES). B$EBEN NS, BRKREAA,
Kaplan-Meier&E7Zf4% (El6) B nmA R U T H BEFRE 254
16.9MB#45.91M 8 (P<0.001), Log-rankiGIGtbikAMEFKITE
ER. B, ZMRERRPAAF ANFUNEEEER LI AEX
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Coef  Exp(coef) Exp(-coef) Lower.95 Upper.95
log.sigma.1.0.mm.3D_glcm_ClusterProminence -0.2301 0.7944 1.2587 0.6086 1.0370
wavelet.LLH_glszm_GrayLevelNonUniformityNormalized  -0.5276 0.5900 1.6949 0.3999 0.8706
wavelet.LHL_glszm_GrayLevelVariance 0.4519 1.5712 0.6364 1.0700 2.3074
wavelet.LHH_firstorder_Kurtosis -0.3214 0.7251 1.3790 0.5244 1.0027
o
(5] (6]

B3 ARHLEF X HEHAT R X R BO AL . B4 BN A 69 B BB AROCH 2 T B AR (1-54F) .
ES FOUMRR Gt . B6 & MG Fo iR B 4 fyKaplan-Meier & 75t .
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EEHNMETUNEE, meRAaTIERMMIETFE, 21
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