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Construction of Risk Model for Postoperative Recurrence and Metastasis of Non-small
Cell Lung Cancer and Verification of Predictive Ability
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Abstract: Objective To explore the risk factors for postoperative recurrence and metastasis of non-small

cell lung cancer, and to construct a risk prediction model. Methods The clinical data of 278 patients with
lung cancer who underwent surgical treatment from May 2011 to May 2014 in Tangshan People’s Hospital
Affiliated to North China University of Technology were retrospectively analyzed. Postoperative recurrence
and metastasis of patients were followed up. The risk model for recurrence and metastasis was established and
validated. Results Multivariate Logistic regression analysis showed that tumor differentiation, mediastinal
lymph node metastasis, and postoperative pathological staging were independent risk factors for postoperative
recurrence and metastasis. A prediction model was established by combining independent risk factors. The
prediction model had an AUC of 0.867 and a cutoff of 0.664. The AUC of the validation group was 0.83, and
the prediction performance of the validation group was consistent with the modeling group. Conclusion The
predictive model constructed in this study could predict the risk of postoperative recurrence and metastasis of
non-small cell lung cancer to a certain extent.
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Table 1 Single factor analysis of postoperative recurrence

and metastasis in non-small cell lung cancer patients

Recurrence
Variable n  and metastasis P
(n(%0))

Age(years) 1.51 0.14
<65 167  67(40.11)
>65 111 45(40.54)

Smoking history 096 0.29
No 186  60(32.26)

Yes 92 28(30.43)

Tumor diameter (cm) 8.53 0.01
<3 201 71(35.32)
>3 77 46(59.74)

Tumor location 0.87 0.34
Central 128 48(37.50)

Surrounding 150 57(38.00)

Tumor tissue type 0.13 0.57
Squamous cell carcinoma 119 44(36.97)
Adenocarcinoma 123 50(40.65)

Other 36 14(38.89)

Tumor differentiation 18.04 <0.01
Well 52 18(34.62)

Moderate 95 49(51.58)
Poor 131 91(69.47)

Mediastinal lyrpph 921 <0.01

node metastasis
No 223 70(31.39)
Yes 55 37(67.27)

Dirty pleural involvement 1.72  0.13
No 197  78(39.59)

Yes 81 31(38.27)

Postoperat.ive . 16.65 <0.01
pathological staging

I 104 48(46.15)
Il 117 73(62.39)
] 57 42(73.68)

Chemotherapy cycle 2.05 0.11
<2 149 63(42.28)
>2 129  58(44.96)
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Figure 1 ROC curve of regression equation
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Figure 2 ROC curve for predicting model effectiveness
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Figure 3 Fitting curve of prediction probability of the
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Table 2 Multivariate analysis of postoperative recurrence and metastasis in non-small cell lung cancer patients

Variable p SE Walds P OR 95%CI
Constant -3.721 0.663 20.714 <0.001 0.282

Tumor diameter 0.108 0.136 0.236 0.276 1.075 0.862-1.231
Tumor differentiation 0.635 0.083 13.026 <0.001 2.223 1.391-4.034
Mediastinal lymph node metastasis 0.946 0.135 16.487 <0.001 2.696 1.367-6.842
Postoperative pathological staging 1.372 0.140 25.132 <0.001 4.903 3.270-11.252
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