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Establishment and Validation of a Predictive Model for Pathological Complete
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Abstract: Objective To establish the establishment of a predictive model for pathological complete response after
neoadjuvant radiotherapy for locally advanced rectal cancer (LARC) and to validate the model. Methods 241 patients
with LARC treated with neoadjuvant radiotherapy at The Fifth People's Hospital of Chengdu from January 2022 to March
2024 were selected for retrospective analysis. Relevant factors that may affect the efficacy of the patients were collected,
and the patients were divided into pathological complete response group and non-pathological complete response group

according to the results of efficacy evaluation, comparing the clinicopathological characteristics, imaging indexes and

[ELTE ] R4t s EFAAEE S AAE (2022508 ) ;W) B EFA4 2km (£08) 1AM (2022TG14) ;
BA B 25 R & 2020 S B FEHFHAS AR 2R EB (YYZX2020027)

[fEHERN ] 3t (1980-) , B, vl mARA, 8l FAEER, EF 5+, TRHAH @A B HEMN B GRS

[ EiREH ] 48 #%F, E-mail: 1h982205@sina.com,


https://doi.org/10.12019/j.issn.1671-5144.202409011
https://doi.org/10.12019/j.issn.1671-5144.202409011
https://doi.org/10.12019/j.issn.1671-5144.202409011
mailto:lh982205@sina.com

e, 2. Jey i SRS L R A B A B S8 A G PR A A ST 5 R

365

laboratory indexes of the 2 groups, and the multifactorial Logistic regression was performed to establish a model after
screening the potential variables by least absolute shrinkage and selection operator (LASSO) regression, and the results
Of the 241 LARC patients included in this study,
60 (24.90%) had complete pathological response. Multifactorial logistic regression analysis based on LASSO regression

were visualized by Nomogram, and the model was verified. Results

showed that pathological type, treatment regimen, extra-mural vascular invasion, rate of change of peak systolic velocity
(PSV), neutrophil to lymphocyte ratio (NLR), and carcinoembryonic antigen (CEA) were the independent correlates of
complete pathological response after neoadjuvant radiotherapy for LARC (P<0.05). The results of model validation
showed that the area under the ROC curve was 0.836 with a 95% confidence interval (CI) of (0.773~0.899); the model
curve was basically fitted to the ideal model curve as a diagonal. The results of clinical validity analysis showed the
highest net benefit of predicting pathological complete response after neoadjuvant radiotherapy for LARC using the
model of this study when the predictive probability threshold was 0.18~0.85. Conclusion Pathological complete
response after neoadjuvant radiotherapy in patients with LARC is influenced by the type of pathology, treatment regimen,
and extra-mural vascular invasion, etc. The Nomogram model based on the influencing factors is used to predict

pathological complete response after neoadjuvant radiotherapy in patients with LARC with a high degree of accuracy and

discrimination.
Key words: locally advanced rectal cancer;
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Tab.l Comparison of various data between the pathological complete response group and the non-pathological complete

response group

idegelomyice  Nevpubchgelomalé gy
Gender 0.763 0.382
Male 42 137
Female 18 44
Age /(years) 57.194£8.01 58.03+7.73 —-0.723 0.470
BMI /(kg/cmz) 22.81+3.88 23.04+4.13 -0.379 0.705
Degree of differentiation 9.205 0.002
High differentiation 43 89
Middle-to-low differentiation 17 92
Pathological type 9.604 0.002
Non-mucinous adenocarcinoma 49 108
Mucinous adenocarcinoma 11 73
Treatment program 8.852 0.003
Capecitabine 16 88
Oxaliplatin + capecitabine 44 93
Distance of lower edge of
st frwmm el e i) 3.42+1.77 4.18+1.39 —3.418 <0.001
Pre-treatment lesion length /(mm) 39.13+9.32 42.18+8.94 —2.266 0.024
Rate of change in length and diameter /(%) 32.82+9.13 29.04+8.27 2.986 0.003
Thickness diameter before treatment /(mm) 16.32+6.31 15.95+£5.94 0.412 0.681
Rate of change in thickness and diameter /(%) 35.81+5.89 36.23+6.12 —0.465 0.642
Circumferential margin for rectal cancer 1.013 0.314
Negative 26 92
Positive 34 89
Extramural vascular invasion 9.648 0.002
Negative 43 88
Positive 17 93
T stage 2.255 0.133
T; 54 129
T, 16 62
N stage 0.239 0.625
No 14 48
N, 46 133
PSV /(cm/s) 12.37+4.17 13.08+3.88 —1.206 0.229
Rate of change in PSV /(%) 20.25+5.43 13.11+4.51 10.079 <0.001
RI 0.77+0.14 0.75+0.12 1.072 0.285
Rate of change in RI /(%) 8.92+1.97 9.23+2.03 —1.033 0.303
CEUS-IG 0.266 0.606
Favorable 19 51
Unfavorable 41 130
CEUS-IG downgrade 8.852 0.003
No 16 88
Yes 44 93
NLR 3.59+1.19 5.51+1.79 -7.559 <0.001
PLR 198.27+48.17 152.04+39.18 7.463 <0.001
CEA /(ng/mL) 3.24+1.00 4.71£1.34 —9.003 <0.001
CA19-9 /(U/L) 8.19+2.03 7.96+1.97 0.778 0.437
CA125 /(U/mL) 15.13+£3.92 14.87+3.19 0.516 0.606
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Tab.2 Multifactorial analysis of complete pathological response after neoadjuvant radiotherapy for LARC
OR 95%CI
Factor B SE Wald P OR
Low limit ~ High limit
Degree of differentiation -0.521  0.288 3.273 0.070 0.594 0.338 1.044
Pathological type -1.192  0.567 4.424 0.035 0.304 0.1 0.922
Treatment program 1.368 0.552 6.133 0.013 3.928 1.33 11.601
Distance of lower edge of lesion from anal verge -0.389  0.199 3.821 0.051 0.678 0.459 1.001
Rate of change in length and diameter 0.417 0.243 2.945 0.086 1.517 0.942 2.443
Extramural vascular invasion -2.135 0.584 13.371 <0.001 0.118 0.038 0.371
Rate of change in PSV 0.297 0.056  28.112  <0.001 1.346 1.206 1.502
CEUS-IG downgrade 0.442 0.275 2.583 0.108 1.556 0.908 2.667
NLR -0.577 0.163 12.501 <0.001  0.561 0.408 0.773
CEA -1.175 0242 23598 <0.001  0.309 0.192 0.496
Constant 1.467 1.478 0.985 0.321 4.338
0 10 20 30 40 50 60 70 80 90 100
Points : . . . . . . . . . !
Non-mucinous adenocarcinoma
Pathological type Mucinous adenocarcinoma
Oxaliplatin + capecitabine
Treatment program
Capecitabine Negative
Extramural vascular invasion ' !
Positive
Rate of change in PSV T T T T T T j '
0 5 10 15 20 25 30 35
NLR 0 9 8 7 6 5 302 1 0
CEA 810 715 7:0 615 6:0 5:5 4:5 4j0 315 3:0 215 210 1:5 110
Total points 0 20 40 60 80 100 120 140 160 180 200 220 240 260
Probability of complete pathological response after neoadjuvant chemotherapy for LARC 0 '1 5 0 A 50 '7 5 0 '9 s 0 '99 0 9'99
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Fig.3 Predictive model for pathological complete response after neoadjuvant radiotherapy with LARC
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