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Introduction: Prognosis prediction is essential to improve therapeutic tsategies and
to achieve better clinical outcomes in colorectal cancer (RC) patients. Radiomics
based on high-throughput mining of quantitative medical iraging is an emerging eld in
recent years. However, the relationship among prognosisadiomics features, and gene
expression remains unknown.

Methods: We retrospectively analyzed 141 patients (from study 1) digmosed with CRC
from February 2018 to October 2019 and randomly divided theninto training N D 99)
and testing (N D 42) cohorts. Radiomics features in venous phase image werex¢racted
from preoperative computed tomography (CT) images. Gene gxession was detected
by RNA-sequencing on tumor tissues. The least absolute shmkage and selection
operator (LASSO) regression model was used for selecting eging features and building
the radiomics model. A total of 45 CRC patients (study 2) witimmunohistochemical
(IHC) staining ofCXCL8 diagnosed with CRC from January 2014 to October 2018
were included in the independent testing cohort. A clinicamodel was validated for
prognosis prediction in prognostic testing cohort (163 CR(atients from 2014 to 2018,
study 3). We performed a combined radiomics model that was cmposed of radiomics
score, tumor stage, and CXCL8-derived radiomics model to make comparison with the
clinical model.

Results: In our study, we identi ed the CXCL8 as a hub gene in affecting prognosis,
which is mainly through regulating cytokine—cytokine reqaor interaction and neutrophil
migration pathway. The radiomics model incorporated 12 rawmics features screened
by LASSO according to CXCL8 expression in the training cohort and showed good
performance in testing and IHC testing cohorts. Finally, th CXCL8-derived radiomics
model combined with tumor stage performed high ability in prdicting the prognosis of
CRC patients in the prognostic testing cohort, with an area nder the curve (AUC) of
0.774 [95% con dence interval (CI): 0.674-0.874]. KaplanMeier analysis of the overall
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survival probability in CRC patients strati ed by combinednodel revealed that high-risk
patients have a poor prognosis compared with low-risk patiats (Log-rankP < 0.0001).

Conclusion: We demonstrated that the radiomics model re ected byCXCL8combined
with tumor stage information is a reliable approach to predi the prognosis in CRC
patients and has a potential ability in assisting clinicalegtision-making.

Keywords: colorectal cancer, CXCL8, transcriptomics, radi omics, prognosis

INTRODUCTION Therefore, in our study, we aimed to explore the potential
connections betwee@XCL8expression and imaging features
Colorectal cancer (CRC) is a common gastrointestinal tracind further develop and validate a radiomics model derived
malignancy. The incidence of CRC has a clear upward trenfiom CXCL8expression for individual preoperative prediction of
(1, 2) with the changes in human diet and lifestyle. In 2018, thef%rognosis in CRC patients.
were more than 1.8 million new cases of CRC worldwide, and
accounting for about 850,000 deaths per y&rAlthough great MATERIALS AND METHODS
improvements have been achieved due to e ective screening
tools, re ned surgical techniques, and molecular targetgd, the  Patients
prognosis of CRC patients was not yet satisfactory. The 5-yedhis study included three studies (cohorts) with a total 653
survival rate of CRC patients with stage | or Il cancerig5%. patients who were pathologically diagnosed with CRC at Dazhou
However, more than 20% of patients have already progress&entral Hospital. Study 1 consisted of 147 patients (87 males and
to a distant stage at the rst diagnosis, and the 5-year salvi 60 females, mean age: 60.73 years), who underwent surgery fr
rate was only 14%Y. Therefore, early prognosis prediction and February 2018 to October 2019. CRC tissues and their adjacen
subsequent individual therapy strategies are greatly bgakfor  normal tissues were collected and stored immediately inidiq
CRC patients. nitrogen for RNA sequencing (RNA-seq) after radical resection
CXCL8 also known as interleukin-8, is a member of theAmong them, the RNA-seq data of 95 paired tissues from 1
chemokine family and is involved in in ammation and immune year were used for bioinformatic analysis. Study 2 includsd
response ). Previous studies have revealed an abnormaatients (27 males and 18 females, mean age: 63.28 years) with
high expression ofCXCL8 in malignant tumors, which is para n-embedded tumor tissues at the Department of Pathology
mainly involved in tumor cell growth, apoptosis, invasiondan from 2014 to 2018. Study 3 contained 163 patients (95 males
migration (6-12). Large-scale cohort studies have suggesteghd 68 females, mean age: 63.94 years) from 2014 to 2018. The
that elevated plasma or seru@XCL8 was associated with clinical stage of tumors was classi ed according to tumor@e
worse prognosis in melanoma, metastatic urothelial camiap metastasis (TNM) staging system [American Joint Committee
and renal cell carcinoma patientd3 14). In terms of CRC, on Cancer (AJCC) 8th edition staging system]. All patients'
some studies have demonstrated that a high leveCECL8 clinical information was obtained by electronic medicatwed.
could promote poor overall and disease-free surviltalvitro  Detailed information of these patients is shownTable 1and
experiments implicated th&XCL8modulated CRC cells anoikis Supplementary Table 1 Patients in di erent studies have no
or induced the epithelial-mesenchymal transition to resalt signi cant di erence in age, sex distribution, tumor stageda
poor outcomes §, 15). However, the underlying mechanistic tumor site proportion.
connections amon@XCL§ phenotypes, and CRC prognosis are  To explore the relationship betwe@XCL8levels and overall
extensively unknown. survival in patients with tumors, data from two phase 3 clinical
Radiomics is an emerging and e ective method forstudies (CheckMate 067 and CheckMate 025) were downloaded
quantitative analysis based on high-throughput features of14). CheckMate 067 included 887 patients with melanoma
medical imaging, which mainly involves four steps: imagareated with nivolumab or ipilimumab or nivolumab plus
acquisition, imaging segmentation, feature extractiond anipilimumab. CheckMate 025 included 392 patients with rendl ce
quanti cation, and feature selection and modelinglf]. carcinoma treated with nivolumab.
Increasing evidence presents the advantages of radiomias as The study was approved by the medical ethics review
noninvasive approach in early diagnosis, prognosis predictiorcommittee of Dazhou Central Hospital (IRBO0000003-17003).
and curative e ect evaluation of tumorsl{-19. In CRC  Written informed consent was obtained from patients in study
patients, studies have demonstrated the successful appiicati1 and study 2. The medical ethics review board waived the need
of radiomics in the prediction of lymph node metastasis and ofor informed consent for study 3. The work ow of this study is
outcomes and evaluation of sensitivity to drug therap$-@1).  presented irFigure 1
Many studies focused on radiomics features or combinedadin
factors and gene expression with radiomics in CRC; howeveRNA-Sequencing
to our knowledge, the potential associations between raiism Total RNA of each sample was extracted by Trizol (TaKaRa
gene expression, and CRC remain to be fully elaborated. Biomedical Technology, Beijing, China) according to thé ki
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TABLE 1 | Characteristics of patients in three studies. solution were added successivelgXCL8 antibody (1:100,
A nity, USA) was used to analyze the sections. The results

Characteristic S(:]UdDyllm (Snn:)di; (ft;di';’g) P were collected by microscope (BA600-4, Motic, China) after
sealing. The immunohistochemistry (IHC) score was caledat

Age (mean SD) 60.73 11.99 63.28 10.38 63.94 10.02  0.082 as follows: total scor® intensity score percentage score.

Sex, No. (%) 0.974 Intensity score was based on staining intensities and mainl

Male 87 (58.95) 27 (60.00) 95 (58.28) classi ed into four levels: negative (0), weak (1), moderd),

Female 60 (41.05) 18 (40.00) 68 (41.72) and strong (3). Percentage score was based on the percenfages

Tumor stage, No. 0.202 positive cells in staining and classi ed into ve levei$5% (0), 5—

%) 25% (1), 25-50% (2), 50—-75% (3), and5% (4). The IHC score

0 4(2.72) 0 (0.00) 0 (0.00) ranging from 0 to 4 was de ned as |lo@XCL8group and ranging

I 38 (25.85) 14 (31.11) 39 (23.93) from 5 to 12 was de ned as hig8XCL8group.

Il 40 (27.21) 10 (22.22) 59 (36.20) L L.

" 53 (36.05) 16 (35.56) 55 (33.74) CT Image Acquisition and Radiomics

v 12 (8.16) 5 (11.11) 10 (6.14) Signature Extraction

Tumor sites, No. 0.984 All patients underwent abdominal CT enhancement scan using

(%) SOMATOM De nition AS 64-slice CT (SIEMENS, Germany)

Rectum 100 (68.03) 31 (68.89) 109 (66.87) before surgery. The parameters were as follows: 100 KV, CARE

Right colon 24 (16.33) 7 (15.56) 23 (14.11) Dose4D, 0.5 s rotation time; detector collimation: 128.6 mm,

Left colon 21 (14.29) 6 (13.33) 28 (17.18) eld of view: 380 380mm, matrix: 512 512. After the

Multiple tumors 2(1.36) 1(2.22) 3(1.84) conventional CT scan, 60—80 ml of ioversol contrast aged0 (3

mgl/ml) was injected with a speed of 2-3 ml/s and a high-
pressure syringe (Ulrich, Germany), and then injected normal
saline (40ml), arterial scan after 23s, venous scan aftsy 60
and delayed scan after 120s. Prolong the delayed scan time

. . . appropriately according to the lesion. Contrast-enhanced CT
instructions. NanoPhotometer spectrophotometer and Agilen pprop y g

. ) . X }econstruction, the reconstruction thickness was 1 mm. ONC
2100 bioanalyzer were used to measure RNA purity and Integrlt)élata were retrieved from INFINITT Healthcare Co. Ltd. (Kaje

respect|_vely. The mRNA was f_urther ennch_ed W't.h Oligo (d.T)The preoperative CT images of 349 patients enrolled in radiomics
magnetic beads and randomly interrupted with a bivalentaati analysis from 2014 to 2019 were obtained and saved in DICOM

n NEdB Fiagtmhen"[\laélgnlleu er. Th? Ill:;.rary W?ﬁ gorff;ruczﬁdformat (Supplementary Figure 1. Among them, 141 patients
according fo the torary construction method. After the  up o1 gata were randomly divided into training cohort and

library construction was completed, Qubit 2.0 Fluorometersw testing cohort, 45 patients with IHC staininGXCL8 were

used for preliminary quanti cation. Subsequently, the irnssre - . . .
. . : grouped as the IHC testing cohort, 163 patients with prognostic
of the library was detected by Agilent 2100 bioanalyzer swea information were grouped as the prognostic testing cohort. Two

m emq:;‘“tythoihle'}b;aery' egg.ﬁ“ es?ralxltzranlisE g%re_rﬁiq;.enf;idb professional observers used the 3D Slicer software to deéitiee
umina wi quencing gy ) 9! tumor tissue under the guidance of a clinical imaging specialist

le obtained by high-throughput sequencing was transformed _ : .
into the raw data by CASAVA Base Calling analysis. Clean da{gr building a 3D tumor tissue 12. Finally, a total of 854

. - . radiomics eigenvalue results derived from each patients CT
for subsequent analysis were obtained by Itering the ranadat images were collected for analysis
checking the sequencing error rate, and checking the GCerint '
distribution. CXCL8expression levels in 147 patients of study 1Statistical Analysis
(141 had CT data, 6 had no CT data) were re ected by relativgyoninyous data were presented as the meanstandard
TPM value (TPM value in CRC tumors/TPM value in adjacentye,iation (SD), and Kruskal-Wallis rank test was performed
normal tissues) in transcriptome analysis. Patients wilatree compare the di erence among the three studies. Chi-square
value above 10 were included in the high expression group angdlq; \yas used to explore the di erence in sex, tumor stage, and
below 10 were included in the low expression group. tumor site distribution. Di erentially expressed genes (DEG

were analyzed using the DESeg2 package in R software (Version:

Immunohistochemistry 3.6.3). |log2 Fold change| 1 and p-adjust < 0.05 were
Each para n-embedded tumor tissue was cut intordn-thick  chosen as the cuto value for identifying DEGs. Gene Ontglog
sections by pathological sectioning machine (RM2245, Leic&0) and Kyoto Encyclopedia of Genes and Genomes (KEGG)
Germany) and placed on a glass slide. The pathological sectiopathway analysis were performed by Cytoscape (Version: 3.6.1)
were placed in a Water Bath-Slide Drier (PHY-IIl, China) plug-in ClueGO and CluePedia, with ad}-value (adjusted by
and baked at 65C for 2h, and then after cooling, dewaxed Bonferroni) < 0.05. Mann—-WhitneyJ test and Least absolute
twice with xylene for 20 min each time. The slices treatedhwit shrinkage and selection operator (LASSO) algorithm were
di erent gradient concentrations of alcohol were repairedtwi performed for potential radiomics feature selection. The 586
EDTA repair solution. Then, 3% peroxidase blocker and blogkin regression model was often adopted for feature selection in

The P-value of age: Kruskal-Wallis rank test. The P value of sémmor stage, tumor sites:
chi-square test.
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Step 1

Step 2

Step 3

Identify role of CXCLS in patient prognosis

Surviva probabilty

Linking radiomics features and CXCL8

Training cohort

sty TPR _

CXCLS derived radiomics model predict CRC
prognosis

AUGSHCI0 820 780508)

35 % % 00 02 0i 06 08 1
Logn) 1-Specificity FPR

Overall survival analysis of
two phase 3 clinical studies cohorts

Training/Testing cohorts
from Feb 2018 to Oct 2019

Prognostic-testing cohort
from 2014 to 2018

(N=1279) (N=141) (N=163)
CRC patients IHC-testing cohort Potential association among radiomics, CXCLS8
from Feb 2018 to March 2019 from 2014 to 2018 expression and CRC prognosis
(N=95) (N=45)

FIGURE 1 | Work ow of the study. IHC, immunohistochemistry; CRC, coloretal cancer.

high-dimensional dataZ3). An appropriate tuning parameter and molecular function analysis. The top 15 GO terms of
selection () with 8-fold cross validation was calculated in biological process and all GO terms of both cellular component
the LASSO, where radiomics features with LASSO coe cienand molecular function are displayed Figure 2E In biological
unequal to zero were selected. Multivariable logistic regjoen  process analysis, neutrophil chemotaxis, neutrophil migration
analysis was used to establish the combined model. Kolmegoro signaling receptor activator activity, receptor regulatotiaty,
Smirnov (KS) curve and receiver operating characteristicQRO leukocyte migration, and chemokine activity were the temust
curve were conducted to evaluate the performance of the model®lated toCXCL8(Figure 2F. There were 16 signi cant KEGG
Figures were created using GraphPad Prism 8, Cytoscape, asarichment pathways, in which chemokine signaling pathway,
R software. Rpackages “sampling” (version 2.8), “dplyr” (@ersi cytokine—cytokine receptor interaction, nuclear factorH\«B
0.8.3), “pROC” (version 1.15.3), “purrr” (version 0.3.3)d{4i”  signaling pathway, NOD-like receptor signaling pathway, and
(version 1.0.0), “ggplot2” (version 3.2.1), “stringr’ (s@n IL-17 signaling pathway were highly associated w@KCL8
1.4.0), “rmda’ (version 1.6), “glmnet” (version 3.0-2)ufgival”  (Figures 2G,H. These results suggested tizXCL8may a ect
(version 3.1-8), “rms” (version 0.2.8.1), “givitiR” (viens 1.3), CRC prognosis through regulating the above signi cant GO
and “data.table” (version 1.12.8) were uskdialue< 0.05 was terms and KEGG pathways.

considered statistically signi cant. . o
Link of Radiomics Features and CXCL8

RESULTS Expression

. . To link the CXCL8 expression and radiomics features, we
Identify the Role of CXCL8 in Colorectal developed and validated a model based on radiomics features
Cancer to evaluate th&€XCL8expression (detected by RNA-seq) in 141

We analyzed the relationship betwe@XCL8expression and CRC patients. Of the extracted radiomics features rstlesced
the prognosis in two phase 3 clinical studies [CheckMate 06By Mann—WhitneyU test P < 0.01), 12 of 87 features were
(melanoma); CheckMate 025 (renal cell carcinomd)( As  nally selected as potential predictors by the LASSO regoessi
shown in Figures 2A,B patients with lowCXCL8levels had a model based on 99 patients in the training cohort, where the
better prognosisN D 887, Log-rankp < 0.0001;N D 392, optimal log( ) value of 3.66 was chosen according to 8-fold
Log-rankp < 0.0001). In CRC patients, the study has reportedtross validationFigures 3A,B. These features were displayed as
that high CXCL8levels in tumors were associated with pooran equation inSupplementary Files
prognosis §). Furthermore, RNA-seq with 95 CRC tissuesinour The radiomics model incorporated above 12 radiomics
study was performed to explore the underlying mechanisms deatures, yielding a KS value of 0.519, AUC 0.829 (95% CD-0.75
di erent CXCL8expressed levels in CRC. Compared with thed.908), in the training cohort and KS value of 0.423, AUC 0.727
low CXCL8expressed group, 185 DEGs were identi ed in the(95% CI: 0.570-0.884), in the testing cohdfigures 3C-F.
high CXCL8expressed group, with 112 genes upregulated and 7he sensitivity, speci city, positive predictive value (PPV),
genes downregulatedigures 2C,D. negative predictive value (NPV), and accuracy of the model in
GO and KEGG pathway enrichment analyses were performeithe two cohorts are presented Bupplementary Table 2 The
on 185 DEGs to illustrate their biological functions in CRC.GiViTI calibration belt revealed no signi cant deviatiofy the
The GO analysis totally revealed 55 signi cantly enriche@ G GiViTl calibration test in both cohorts® D 0.430,P D 0.986)
terms, mainly including biological process, cellular computne (Figures 3G,H.
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FIGURE 2 | The effect of CXCL8expression level on the prognosis of colorectal cancer (CR(atients. (A) Overall survival of melanoma patients with lolXCL8 and
high CXCL8expression (CheckMate 067)(B) Overall survival of renal cell carcinoma patients with lo®@XCL8and high CXCL8 expression (CheckMate 025)(C)
Volcano plot of differentially expressed genes (DEGs) beg&n low CXCL8and high CXCL8groups. (D) Heatmap analysis of DEGs between lowCXCL8and high
CXCL8groups. (E,F) Gene Ontology (GO) analysis of DEG$G,H) Kyoto Encyclopedia of Genes and Genomes (KEGG) analysis oEBs.

FIGURE 3 | Development, validation, and performance of radiomics maoel for assessingCXCL8 expression in the training and testing cohorts(A) Tuning parameter
selection () with 8-fold cross validation in the Least absolute shrinlge and selection operator (LASSO) model. The area under theucve (AUC) of receiver operating
characteristic (ROC) curve is plotted against lod §. The dotted vertical lines represent the optimal values byinimum criteria and the 1 standard error of the minimum
(1-SE) criteria(B) LASSO coef cient pro les of the 87 radiomics features.(C,D) Kolmogorov—Smirnov (KS) curve and ROC curve of radiomics ndel in assessing
CXCL8expression in the training cohortl D 99). (E,F) KS curve and ROC curve of radiomics model in assessin@XCL8 expression in the testing cohort il D 42).
(G,H) Calibration belt of the radiomics model folCXCL8 expression assessment in the training and testing cohorts.
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We further veri ed the results in the IHC testing cohort with radiomics features were screened by LASSO metho@XgL8

IHC staining of CXCL8 The radiomics model also showed a goodexpression assessment in 99 CRC patients, and the novel model
performance in this cohort (KS value 0.292, AUCD 0.682, incorporating above 12 features showed good performance
95% CI: 0.525-0.838Figures 4A,B. The sensitivity, speci city, in training, testing, and IHC testing cohorts with AUC of
PPV, NPV, and accuracy are shownSupplementary Table2 0.829, 0.727, and 0.682, respectively. We further evaluated
Two examples displayed that the model prediction results werehether theCXCL8derived radiomics model had the ability of

in good agreement with the IHC result&igures 4C,0). These prognosis prediction in CRC patients. Our results found that
results indicated that parts of the radiomics features imbdeethe radiomics model could predict the prognosis of patients.
associated witleXCL8expression. The radiomics characteristicsNotably, the radiomics model with integrated tumor stage
re ected by tumor morphology could be inuenced by gene data has a better prognostic ability. Additionally, signinta

expression in the tumors. di erences were found in survival probability between the
high-risk and the low-risk patients based on the combined
Prognosis Prediction With Combined radiomics model.

CXCL8has been shown to promote tumor development in
humans in a variety of ways. Recent studies have suggested
that this cytokine can signi cantly aect the accumulation
of immunosuppressive and tumor-promoting immune cells
by interfering with the in ltration of leukocytes into tuma
(24, 25. Tumor-derived CXCL8signaling can bias the tumor
microenvironment toward immunosuppression through the
trPnsport of neutrophils and myeloid inhibitory cells [myetbi
derived suppressor cells (MDSCs)] with local resistance to
antitumor immune responses2{, 26, 27). Large randomized
studies revealed that elevated serum or plaso¥CL8 was
correlated with reduced clinical bene t of immune-checkpbi
inhibitors (13 14). Interestingly, we rstly used radiomics
eatures to approach the evaluation@KCL8expression levels,
hen applied the develope@XCL8derived radiomics model to

Radiomics Model in Colorectal Cancer
To further investigate the possibility of radiomics featire
in clinical application, we performed abov€XCL8derived
radiomics model for prognostic status prediction of CRC patisen
in a prognostic testing cohort with 163 patients. As demortsila
in Supplementary Figure 2 the radiomics model had certain
ability in prognostic prediction (KS valug 0.308, AUCD 0.641,
95% CI: 0.527-0.756). Patients were predicted as low risk
high risk by the radiomics model. Kaplan—Meier survival anialys
revealed a better prognosis in the low-risk group (Log-rénk
0.0001) Supplementary Figure 2

Furthermore, we analyzed the combination of clinical
tumor stage data and radiomics model and observed that th
combined radiomics model (combined tumor stage data ancg
radiomics model) results in better performances in prognosis redict patients' prognoses in an independent testing cohort
prediction (AUCD 0.774, 95% CI: 0.674—0.874) than the clinic he results demonstrated that higBXCL8in tumor tissues '
model (AUC D 0.721, 95% CI: 0.625-0.818) and radiomics

model (Figure 5A and Supplementary Table 2 The combined was positively assqmated Wlth_poor prognosis, which is in line
. - - with the above studies. Transcriptome sequencing suggdsiéed
radiomics model that incorporated the clinical tumor stage . . R
S . the underlying mechanism was through regulating immune-
data and radiomics score is presented as the nomogram . ; . )
. - ~.~and in ammatory-related pathways, while the basic and animal
(Figure 5B). The decision curve analyses based on the clinica . . -
L . S experiments are needed to verify results in the future.
model, radiomics model, and combined radiomics model are - o . .
- . . Radiomics can perform quantitative analysis of lesions
shown in Figure 5C The analysis revealed that the combined : : L
S : through a large number of radiological characteristics,iclth
radiomics model had a higher net bene t than other schemes. . o
. . € ectively solved the problem that tumor heterogeneity is
Hence, we tend to choose the combined radiomics model in,. . . ;
clinical utility di cult to be quantitatively evaluated. This has an important

. . . . clinical application value and has been widely used to predet th
In the prognostic testing cohort, patients were strati ed . - . .
into high-risk and low-risk patients based on the cuto prognosis of various cancer patients and improve the treatment
value of combined radiomics model. As shown Fioure 5D strategies 19, 28 29). Besides, previous studies have proposed
. . . : S ' that gene expression and pathway status could be evaluated
Kaplan—Meier survival analysis demonstrated a signi cantrpoo S . .
. . . . . by radiomics features in lung cancer and glioblaston3d, (
OS (Log-rankP < 0.0001) in predicted high-risk patients, 1). To our knowledge, no study has explored the underlyin
which suggested that the predictive value in prognosis o? X ge, y P ying

the CXCL8derived combined radiomics model was re”ableconn_ecnons of |m§g|ng_features am_i(CLBexprgssm_n in CRC.
and practical. In this study, we identi ed and validated 12 imaging featsire

with CXCL8levels. Due to the signi cant association between
CXCL8and OS, we performed th€XCL8derived radiomics
DISCUSSION model to predict the prognosis of CRC patients in a cohort with

163 patients. ROC analysis, decision curve, and Kaplan—Meier
Herein, we rstly identied CXCL8as a hub gene related to survival analysis demonstrated that the model had abiliydnr
prognosis in cancers. In two clinical study cohorts, patientprognosis prediction. Multiple perspectives data of tumors such
with high CXCL8levels showed poor prognosis. The underlyingas genomics, transcriptomics, metabonomics, clinical featu
mechanisms of dierent CXCL8 levels in CRC involved and radiomics have been combined to systematically destinid
neutrophil chemotaxis and leukocyte migration regulatiasbd tumors. Clinically, the prognosis of cancers is closely related
on RNA-seq analysis in 95 CRC patients. Subsequently, 1Be stage of tumors. Hence, in this study, we further compéned
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FIGURE 4 | Performance of radiomics model folCXCL8 assessment in the immunohistochemical testing cohort(A,B) Kolmogorov—Smirnov (KS) curve and receiver
operating characteristic (ROC) curve of the radiomics modéor assessing theCXCL8 expression in the immunohistochemical testing cohortN D 45). KS> 0.2
means that the model has a good prediction accuracy(C,D) Two typical cases of patients with high and lowCXCL8in tumor tissues by immunohistochemistry and
their radiomics score according to the radiomics model.

performance of clinical model, radiomics model, and combinedanalysis, in which the genes and clinical characteristics
radiomics model in prognosis prediction. The results revéaleof patients may not be representative of the population.
that the combined radiomics model had a higher AUC (0.774Although we randomly divided the participants into independen
compared with radiomics model (0.641) and clinical modeltraining and testing cohort at a 7:3 ratio, there was still a
(0.721). The decision curve demonstrated that the combinethck of generalization and robust evaluation of the model.
radiomics model achieved the best net bene t. Considerimg t Secondly, some clinical studies have shown ti@&XCL8
e ectiveness of clinical application, we nally recommend thedisorder is related to tumor prognosis. However, the specic
combined radiomics model. mechanism ofCXCL8a ecting tumor prognosis needs further
Although the CXCL8derived combined model has been investigation in cells and animals. Thirdly, the region of
successfully applied in CRC prognosis prediction in ournterest of the tumor is drawn manually by experienced
study, it had some limitations that need to be acknowledgedorofessionals, which is time-consuming and may increase
Firstly, this study is a hospital-based single-center gigztive the variability between observers. In the future, our resul
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FIGURE 5 | Performance of the combined radiomics model for predictingprognosis in the prognostic testing cohort.(A) Nomogram of the CXCL8-derived combined
radiomics model for prognosis prediction.(B) Receiver operating characteristic (ROC) curve comparisaof the clinical model, CXCL8-derived radiomics model, and
CXCL8-derived combined radiomics model for prognosis predictia in the prognostic testing cohort N D 163). (C) The decision curve analysis for the above three
models. (D) Kaplan—Meier analysis of the overall survival probability CRC patients strati ed by the CXCL8derived combined radiomics model (High risk vs. Low
risk). CRC, colorectal cancer.

should be veried in a prospective study of patients fromETHICS STATEMENT
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