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[ Abstract] Objective To explore the predictive value of serum carcinoembryonic antigen (CEA), C-reactive protein
(CRP) and interleukin-6 (IL-6) in response to neoadjuvant radiotherapy and chemotherapy for advanced rectal cancer, and to
construct a related nomogram model. Methods From January 2019 to January 2022, 104 patients with advanced rectal canc-
er diagnosed and treated by liver laparoscopic surgery in the Digestive Vascular surgery Center of the First Affiliated Hospi-
tal of Xinjiang Medical University were selected as the research objects. According to different neoadjuvant chemotherapy
treatment reactions, they were divided into a good response group of 21 patients and a poor response group of 83 patients.
The clinical data, serum tumor markers and inflammatory factor expression levels of the two groups were compared; Multiva-

riate logistic regression analysis is used to investigate the influencing factors of neoadjuvant radiotherapy and chemothera-
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py response in mid to late-stage rectal cancer patients. A column chart model is constructed to predict neoadjuvant radio-
therapy and chemotherapy response in mid to late-stage rectal cancer patients. The calibration curve of the column chart
model is plotted, and subject work characteristic curve (ROC) analysis and decision curve analysis are performed to evaluate
the calibration ability and predictive effectiveness of the column chart model. Results The proportion of maximum tumor di-
ameter, poorly differentiated tumor differentiation, TNM/T stage 4, and lymph node metastasis in the poorly responsive
group was significantly higher than that in the well responsive group[ (x°)/P=3.536/ <0001, 5.785/0.029, 7.086/0.009, 5349/
0.034]; Poor response group serum CRP, IL-6, tumor necrosis factor- « (TNF- «) CEA, carbohydrate antigen 19-9 (CA19-9),
Vascular endothelial growth factor (VEGF) were significantly higher than those in the well responded group (¢/P=5232/<
0.001, 5352/ <0.001, 2.255/0.022, 4462/ <0.001, 2.145/0.031, 3.859/ <0.001); The results of multivariate logistic regression anal-
ysis showed that high CEA, CRP, and IL-6 were independent risk factors affecting the response to neoadjuvant radiotherapy
and chemotherapy in patients with advanced rectal cancer [ OR (95% CI)=2336 (1254 —3.875), 2.535 (1.534 - 4.009), 2.687
(1496 —4289)]. A column chart model was constructed and analyzed using calibration curves, The predicted risk value of
poor response to neoadjuvant chemotherapy and radiotherapy in patients with advanced rectal cancer is in good agreement
with the actual observed values (P>0.05). ROC analysis results show that the area under the curve (AUC) predicted by the
combination of serum CEA, CRP, and IL-6 is 0943 (95% CI0.834 —0987). Decision curve analysis results show that within
most reasonable threshold probability ranges, The overall net return predicted by the combination of the three indicators is
higher than that of a single indicator (Z/P=>5.879/ <0.001, 2.578/0.006, 2.178/0.023). Conclusion Serum CEA, CRP, and IL-6
are independent predictive factors affecting the response to neoadjuvant radiotherapy and chemotherapy in patients with

advanced rectal cancer. The column chart model constructed by combining three indicators has high predictive power and

accuracy.
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Tab.1 Comparison of clinical data between patients in the poor

response group and those in the good response group

RN R 2EU

moH (n=21) (n=83) ¥/ti PfE
(B L) 13/8 50/33 0.745  0.425
AEWE (v x5, %) 54.2£5.6 55.3%6.1 0.662 0.369
R (% £5,kg/m?) 23.2+1.3  23.3x1.6 0.259  0.793
I (% ) ] 8(38.10) 34(40.96) 0.890  0.351
WA (% ) ] 10(47.62) 38(45.78) 0.852  0.392
FEh R E [ Bl(% )] 10(47.62) 33(39.76) 0.956  0.265
BRI B (% ) ] 5(23.81) 20(24.10) 0.217  0.834
IR B (% ) ] 7(33.33) 25(30.12) 0.269  0.789
FEECIE[ (% ) ] 5(23.81) 15(18.07) 0.458 0.613
PR FAE R H(% )] 10(47.62) 32(38.55) 0.932  0.274
IR Y (A BB ) 15/6 53/30 1.749  0.075
MERECEOM A ) 1378 29/54 5.785  0.029
TNM/T 53 41(3/4 1) 13/8 24/59 7.086  0.009
WS H(% ) ] 7(33.33) 45(54.22) 5.349  0.034
IR K E 2 (x+s,em) 5.1+1.2  6.5+1.4 3.536 <0.001
BEATZIEES (% £5,0m) 52+1.2  5.4+1.6 0.497 0.536
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Tab.2  Comparison of inflammatory factor expression levels between patients in the poor response group and those in the good
response group
A 5l %R CRP(mg/L) IL-6(ng/L) TNF-a( ng/L) NLR PLR
e | 21 8.9x1.5 12.4 £3.3 36.5 8.7 4.6+0.8 345.1£56.5
S5 83 13.7+£2.7 18.9 £3.7 42.4+9.3 5.0+0.9 355.6 £60.2
tfH 5.232 5.352 2.255 1.270 1.232
P1H <0.001 <0.001 0.022 0.125 0.184
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Tab.3 Comparison of serum tumor marker levels between patients

in the poor response group and those in the good response

group
A % CEA(pg/L) CA199(U/ml) VEGF(ng/L)
W 21 5.5+1.2 45.7+ 9.3 73.5£13.2
MBiEH 83 7.9+1.3 49.4+10.4 81.5+11.9
{8 4.462 2.145 3.859
P1H <0.001 0.031 <0.001
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Tab.4 Multivariate logistic regression analysis on the response to

neoadjuvant radiotherapy and chemotherapy in patients

with advanced rectal cancer

A B1i SEMH Waldfi P1{i OR{H

95% CI

B sME 0.332 0.116 2.789  0.089 1.357 0.784 ~1.459
JiRE e K B 42K 0.356 0.109 2.534  0.105 1.298 0.895 ~1.378
TNM/T 434 1 0.432 0.117 2.879 0.081 1.413 0.965 ~1.489
WS 0.445 0.089 3.167 0.075 1.479 0.972 ~1.527
TNF-a 75 0.187 0.078 2.453 0.137 1.138 0.854 ~1.256
CA19-9 & 0.192 0.086 1.894 0.278 1.149 0.863 ~1.265
VEGF 0.237 0.075 1.178 0.379 1.186 0.896 ~1.235
CEA /5 0.724 0.267 6.136 0.017 2.336 1.254 ~3.875
CRP & 0.860 0.246 7.638 0.010 2.535 1.534 ~4.009
IL-6 & 0.943 0.303 7.543 0.011 2.687 1.496 ~4.289
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Fig.1 Column chart model for predicting response to neoadjuvant

radiotherapy and chemotherapy in patients with advanced

rectal cancer
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Fig.2 Calibration curve of the column chart model
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Fig.3 Receiver operating characteristic for predicting response to

neoadjuvant chemoradiotherapy in patients with advanced

rectal cancer
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Fig.4 Decision curve for predicting the net return rate of neoadju-

vant radiotherapy and chemotherapy response in patients

with advanced rectal cancer
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