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Establishment and Verification of Nomogram Model in Predicting
Radiation-induced Lung Injury Caused by Intensity-modulated Con-

formal Radiotherapy for Esophageal Cancer

WANG Lin-lin,JIANG Wen-juan
(Lu’an City Hospital of Traditional Chinese Medicine ,Lu’ an 237006, China)

Abstract ; [ Objective ] To establish a nomogram model in predicting radiation-induced lung toxicity (RTLT)
induced by intensity-modulated conformal radiotherapy(IMRT) for esophageal cancer,and to verify the pre-
dictive efficacy of the model.[Methods] The patients with esophageal cancer who underwent radiotherapy
between December 2015 and December 2017 were selected as the research objects. The patients were ran-
domly divided into training set(n=153) and verification set(n=54) by simple cross validation method. The
clinical data of the patients in the training set were retrospectively analyzed,and Logistic regression was
used to analyze the independent risk factors of RILT=grade 2,and the related nomogram prediction model
was established. [Results] Simultaneous chemotherapy,Vs=60%,V,,=40% ,V=28% ,V1=20% ,lung
Do =13Gy were independent risk factors for =grade 2 RILT caused by IMRT for esophageal cancer (P<
0.05) . Based on the above 6 independent risk factors,a nomogram model was established to predict RILT
of =grade 2 caused by IMRT,and the model was validated. The results show that the C-index indexes of
the training set and the validation set are 0.831(95%CI:0.794~0.882) and 0.784(95%CI:0.737~0.824),re-
spectively. The calibration curve fits well with the standard curve. The area under curve (AUC) of receiver
operating characteristic(ROC) curve was 0.917 and 0.890,respectively,indicating that the nomogram model
had good predictive ability.[ Conclusion] The nomogram model established in this study based on risk fac-
tors has good predictive ability and can provide a reference for clinical screening of high-risk patients and
further improve the prognosis of patients.

Subject words:esophageal cancer;intensity-modulated conformal radiotherapy ;radiationinduced lung in-
jury ; nomogram
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Table 1 Univariate analysis of =2 grade RILT group induced by intensity modulated
radiation therapy for esophageal cancer

=2 grade Control

Features RILT group group X P
(n=29) (n=124)
Gender Male 23 93
0.238 0.626
Female 6 31
A 1d <65 10 60
ge(years old) 1.831  0.176
=65 19 64
Smoking history Yes 18 53
3.530 0.060
No 11 71
Basic lung disease Yes 10 23
3.528 0.060
No 19 101
Bilateral lung volume(cm?) <3300 13 65
0.542 0.462
=3300 16 59
Card scoring(points) <80 5 19
0.065 0.798
=80 24 105
Lesion site Upper thoracic segment 1 9
Middle thoracic segment 23 87 1.106  0.575
Lower thoracic segment 5 28
Clinical stage [~1 14 55 0.146 0702
I~V 15 69 ’ ’
CT maximum outer diameter(cm) <4 21 75
1.431 0.232
=4 8 49
Concurrent chemotherapy Yes 14 17
17.382 <0.001
No 15 107
Therapeutic dose(Gy) <64 11 63
1.560 0.212
=64 18 61
Vs <60% 14 96
9.879  0.002
=60% 15 28
Vio <40% 11 91
13.971 <0.001
=40% 18 33
Vo <28% 10 95
19.376 <0.001
=28% 19 29
Vo <20% 3 51
9.753  0.002
=20% 26 73
D, of lung(G 13 4 59
of lung(Gy) < 11.077  0.001
=13 25 65

Table 2 Multivariate Logistic regression analysis of =2 grade RILT induced by intensity
modulated radiotherapy for esophageal cancer

Features B S.E  Wald P OR 95%C1
Concurrent chemotherapy 1.383  0.601 5.300 0.021  3.987 1.228~12.943
Vs 1.205 0.569 4.490 0.034 3.337 1.095~10.175
Vio 1.392 0585 5.661 0.017 4.023 1.278~12.662
Vo 2.036  0.586 12.079 0.001 7.661 2.430~24.154
Vi 1.675 0.746  5.035 0.025 5.337 1.236~23.043
D, of lung (Gy) 1.571  0.690 5.185 0.023 4.810 1.244~18.589
Constant -6.227 1.096 32.299 0.000 0.002 -

Note:independent variable:concurrent chemotherapy(yes=1,n0=0); V{(=60%=1,<60%=0);V (=40%=1,<40%=0) ;
Va(=28%=1,<28%=0) ; V3 =20%=1,20%=0) ; D, of lung(=13gy=1,<13gy=0).
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Figure 1 Nomogram risk model for predicting =2 grade RILT induced by
intensity modulated conformal radiotherapy for esophageal cancer
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Figure 2 Calibration curve verification of nomogram model
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Figure 3 Validation of nomogram model with ROC curve
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