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[ Abstract ] Background and purpose: Radiomics refers to the comprehensive quantification of human
tissues through assessing a large number of quantitative image features. Radiomics approach is used to decode tumor
phenotypes and predict treatment outcomes. Here we present a study investigating radiomic analysis to assess normal
liver features and predict chemotherapy-associated liver injury. Methods: Gastric cancer patients treated with surgery
and adjuvant chemotherapy were enrolled in this study retrospectively. CT images were obtained before chemotherapy.
The whole liver organ was delineated by radiation oncologists. Images were extracted and filtered by radiomic approach to
extract radiomic features. Clustering was performed to reveal clusters of patients with similar radiomic expression patterns.
Chi-squared tests were used to assess the association of radiomic data with clinical data and chemotherapy-related liver
injury. Results: Radiomic features of 73 patients were clustered into two clusters. A significant association with gender
(P=0.004, chi-squared test) was observed, where in male showed a higher presence in cluster I . Incidence of abnormal
liver function after chemotherapy was 48.7% in cluster I and 67.6% in cluster II, respectively (A =18.9%). Clinical data
including age, gender, chemotherapy modality, number of chemotherapy cycles, HBV infection history, HBs—antigen
presence were not associated with liver function abnormalities after chemotherapy. Accuracy of radiomic analysis to predict
liver injury is 0.59. Conclusion: Radiomic approach revealed different imaging features of liver between men and women.
It could help to predict chemotherapy—associated liver injury. It is feasible to use radiomics approach to decode normal
liver features and predict treatment—associated liver injury.

[ Key words ] Radiomics; Liver; Cluster; Gender; Chemotherapy—associated liver injury
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Tab.1 Patient characteristics

Characteristics N
No. of patients 73
Gender

Male 45

Female 28
Agelyear

<45 41

=65 32
HBYV infection

Yes 53

No 20
Median follow—up time #/month 15 (range: 3—44)
Disease stage

I 11

I 26

I 30

I\ 6
Histology

Adenocarcinoma 49

Signet-ring cell carcinoma 22

Neuroendocrine carcinoma 2
Surgery modality

Total gastrectomy 28

The distal subtotal gastrectomy 39

Exploratory laparotomy 6
Chemotherapy regimen

SOX 32

S1 only 27

XELOX 7

EOF/EOX 3

TP/TF/PF/Folfox 4
Number of chemotherapy cycles

1-5 34

6-10 39

1 CTE{& LAETAEER

Fig. 1 The delineation of liver on CT images
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Fig. 2 Radiomics analysis workflow
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Fig. 3 Radiomics heat map
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Tab.2 Association of radiomic data with clinical data

Item Cluster [ Cluster I Chi-value P value
Gender
Male 30 15 8.2677 0.0040
Female 9 19
Age/year
<45 23 18 0.2686 0.6043
=65 16 16
HBYV infection
Yes 27 26 0.4786 0.4890
No 12 8
* 3 HBEERIGKRHESHITEINGERERNHEXEST
Tab.3 Association of radiomic data and clinical factors with liver function abnormalities after chemotherapy
Ttem With abnormalities Without abnormalities Incidence/% P value ACC
Radiomics features
Cluster [ 19 20 48.7
0.102 0.59
Cluster II 23 11 67.6
Gender
Female 17 11 60.7
0.666 0.49
Male 25 20 55.6
Age/year
<45 26 15 63.4 0.44
=65 16 16 50.0 0249 '
Chemotherapy
S1p.o 13 14 48.1
0.214 0.59
Intravenous 29 17 63.0
Chemotherapy cycles
1-5 20 14 58.8
0.835 0.49
6-10 22 17 56.4
HBYV infection history
No 12 8 60.0
0.794 0.52
Yes 30 23 56.6
HBsAg positive
No 38 27 58.5
0.367 0.54
Yes 6 2 75.0
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