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Establishment of Prediction Model for Risk of Radiation Esophagitis

in Patients with Esophageal Cancer After Radiotherapy

CHANG Yuan, HONG Mei
(Nanjing Brain Hospital, Nanjing 210029, China)

Abstract ; [ Objective | To construct and verify a prediction model for the risk of radiation esophagitis in
patients with esophageal cancer after radiotherapy. [Methods] The clinical data of 176 patients with
esophageal cancer who underwent radiotherapy in the Thoracic Department of Nanjing Brain Hospital
from September 2018 to October 2020 were retrospectively analyzed. The independent risk factors for
radiation esophagitis in patients with esophageal cancer after radiotherapy were determined with Lasso
analysis and Logistic regression analysis, and a Nomogram prediction model was constructed and veri-
fied. [Results] Of 176 patients with esophageal cancer, 54 cases developed radiation esophagitis after
radiotherapy with an incidence of 30.68% (54/176). Logistic regression analysis showed that diabetes
(OR=3.436, 95%Cl: 1.498~7.883), hypertension (OR=3.993, 95% CI. 1.724 ~9.248), concurrent
chemotherapy(OR=2.33, 95%CI: 1.047~5.184), hyper segmentation(OR=2.903, 95%CI: 1.313~6.419),
radiation dose =30 Gy(OR=4.267, 95%Cl: 1.871~9.732), esophageal V5,=40%(0OR=2.505, 95%CI:
1.132~5.542) were independent predictors of radiation esophagitis after radiotherapy in patients with
esophageal cancer(P<0.05 ). Based on risk factors, a Nomogram model was established to predict radi-
ation esophagitis in patients with esophageal cancer after radiotherapy, and the model was validated.
The results showed that the C-index was 0.834(95%CI: 0.803~0.866), the model calibration curve was
close to the ideal curve, the area under the ROC curve (AUC) was 0.818 (95%CI: 0.791~0.845), and
the decision curve showed that the threshold probability was in the range of 5% to 80%, it had a high-
er net benefit value. All of the above indicated that the model had good prediction accuracy. [ Conclu-
sion] Diabetes, hypertension, concurrent chemotherapy, hyper segmentation, radiation dose = 30
Gy, and esophagus V5,=40% are independent predictors of radiation esophagitis after radiotherapy in
patients with esophageal cancer. The Nomogram model established in the study has the good predictive
performance, which is helpful for early clinical screening of high-risk patients and further improvement
of treatment plans.

Subject words: esophageal cancer; radiation esophagitis; risk factors; prediction; Nomogram model
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Table 1 Analysis of influencing factors of radiation esophagitis in patients with esophageal cancer after radiotherapy

Radiation esophagitis

Non-esophagitis group

: 2
Variable group(n=54) (n=122) X i
Gender Male 32 76
Female 2 46 0.146  0.703
Age(years old) =50 30 87
4.170  0.041
<50 24 35
BMI (kg/m?) =24 15 32
<4 39 9 0.046  0.830
Drinking Yes 11 19
0.609 0.435
No 43 103
Smoking Yes 7 14
0.079  0.779
No 47 108
Diabetes Yes 31 37
11.578  0.001
No 23 85
Hypertension Yes 29 32
12.476 <0.001
No 25 90 <
TNM staging =1l 21 34
2.116  0.146
<l 33 88
Radiotherapy technology 3DCRT 22 31
IMRT 15 44 4.199  0.123
HT 17 47
Concurrent chemotherapy Yes 34 45
No 20 77 10.290  0.001
Chemotherapy Cisplatin+Gemcitabine 23 36
Cisplatin+Paclitaxel 19 39 4997  0.082
Cisplatin+Novibin 12 47
Split method Hyper segmentatlo.n 33 40 12371 <0.001
Regular segmentation 21 82
Length of esophagus irradiation(cm) =10 16 25
1.74 .1
<10 38 97 749 0.186
Tumor diameter(cm) =5 28 59
.1 !
< %6 63 0.183  0.669
Mucosal protective agent Yes 41 102 1449 0229
No 13 20
Radiation dose(Gy) =30 35 44
12. .001
<30 19 78 206 <000
Esophagus Vi5(%) =50 21 42
.324 b
<50 33 80 03 0-569
Esophagus V(%) =40 36 47
<40 18 75 11.896  0.001
Esophagus V(%) =20 29 51
<20 25 7 2.138  0.144
Malnutrition Yes 39 78
No 15 44 1.154  0.283
Bad mood Yes 42 97
No 1 25 0.068  0.795

HOOTT S TR B A AR B 37 0 R ZE (Table 2~3) .
24 MNABEEEEMTEHNSEERERHXE
P& BB BB ST SIE

R 5] & B AR o 3 5. BT 6 Tl 7 T (R
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Figure 1 Screening of predictive factors by Lasso regression analysis
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Table 2 Variable assignment table of multivariate Logistic regression analysis

Variable

Assignment description

Dependent variable

Radiation esophagitis occurred as “17,

H TR
3 9 g

No radiation esophagitis occurred as“0”

Independent variable

Age =50 years old=“1",<50 years old="0" H T L TE ] B ARAE |k
Diabetes Yes=“1", No="0"

wi A
Yes=“1", No=“0

i e
Yes=“1", No="0

Hypertension

Concurrent chemotherapy
Split method

Radiation dose

=30 Gy="1",<30 Gy="0"

EsophagusVs, =>40%="1",<40%="0"

Hyper segmentation=“1", Normally="0"

ZRCBEEW L R C LT g
IS IR YT R e YA T B
M7, (R PR R — L
250 PR R, BEAE AT 7T R

Table 3 Multivariate Logistic regression analysis of radiation esophagitis

in patients with esophageal cancer

TR PR A8 S8 Y AR 5 R I R R
fiE 377 N W B B2 S 5O

W 7> 1 hm a5 W) 45 B SC R, (A%

Factor B S.E Wald P 95%Cl1 . 2 8 o
TN R B N

Age 0747 0424 3106 0078 0474 0206-1087 2 PR LI B GEAF 7E BOR 5
Diabetes 1.234 0424 8491 0004 3436 1498~7.883 [k,
Hypertension 1.384 0.429 10.438 0.001 3.993 1.724~9.248 Lasso 7] 9 42 3@ o8 #4 ¥ — A~ FE
Concurrent chemotherapy ~ 0.846  0.408 4.297 0.038 2.330 1.047~5.184 . oy e

S | N 7 [Zeis binl}
£ e o 1066 0405 6926 0008 2903 1313-6410 -1 FIRCH %J A A S B
Radiation dose=30 Gy 1451 0421 11.896 0.001 4267 1.871-9.732 A [Al I AT S8 Al vH A8 8 3k 9%
EsophagusVs=40% 0.918 0405 5133 0023 2505 1.132~5.542 R4y Ak o AR 7 4 A1 09 A5 B vk 4 )y 1
Constant -3.530 0.648 29.692 0 0.029
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