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Construction of Nomogram prediction model for prognosis of gastric neuroendo-
crine neoplasms

ZUO Qiangian', ZHANG Yanbing’, MA Jiequn’, LIAO Zijun®, LI Qian', CHEN Yong' (1. Xi” an Medical University, Xi’an 710068,
Shaanxi, China; 2. Department of First Internal Medicine, Xi’an 710061, Shaanxi, China)

[Abstract] Objection: To analyze the factors affecting the prognosis of patients with gastric neuroendocrine neoplasms (G-NENs) by
using the surveillance of National Cancer Institute (NCI) of America, Epidemiology and End Results (SEER) database, and to construct
a prognostic Nomogram model for individualized prediction of prognosis in patients with G-NENs. Methods: The clinical data of 2720
G-NENSs patients with complete follow-up data from 2010 to 2015 in the SEER database were collected. The prognostic Nomogram
model was constructed based on independent risk factors determined by survival analysis. The consistency index (C-index) and calibra-
tion curve were used to evaluate its accuracy. Area under the curve (AUC) was used to compare the evaluation value between the Nomo-
gram and the 7th edition of AJCC TNM staging. Results: The 1-, 3-, and 5-year survival rates of 2,720 patients with G-NENs were
88.14%, 79.09%, and 71.86%, respectively. Multivariate COX regression analysis showed that gender, age, marital status, other associ-
ated tumors, histological type, tumor grade, T stage, M stage, and surgery were independent risk factors affecting survival time of G-
NENSs patients. The C-index of newly constructed Nomogram prediction model was 0.816, which was significantly higher than 0.702 of
the 7th AJCC TNM staging (P<0.001), and the 1-, 3- and 5-year calibration curves showed a good agreement between predicted sur-
vival and actual survival. The AUC for 1-, 3- and 5-year survival by Nomogram prognostic model was 0.800, 0.811, and 0.820,
which was higher than 0.650, 0.688 and 0.698 of the 7th AJCC TNM staging, and the differences were statistically significant (Z=
6.600, 8.085, 9.632, all P<0.0001). Conclusion: The Nomogram prediction model drawn in this study has a high prognostic value
and can individually predict the survival rate of G-NENs patients, which is helpful for clinical treatment decision-making and clinical
research options.
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Tab.1 Univariate analysis of prognosis in patients with G-NEN
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Factor Case(m) HR 95%CI P
Gender
Male 1015 1 <0.001
Female 1705 0.564 0.472-0.673
Age(t/a)
<67 1694 1 <0.001
>67 1026 3.115 2.594-3.741
Marry status
Single 393 1 <0.001
Married 1391 0.800 0.614-1.043
Widowed 277 1.998 1.476-2.706
Divorced/Separated 269 0.923 0.644-1.323
Unknown 390 0.670 0.468-0.958
Race
White 2114 1 0.652
Black and other 606 0.951 0.765-1.183
One primay only
No 1813 1 0.002
Yes 907 1.323 1.105-1.583
Diagnostic time
2010 416 1 0.338
2011 397 1.003 0.754-1.335
2012 424 1.315 0.993-1.743
2013 446 1.053 0.772-1.437
2014 528 1.144 0.833-1.573
2015 509 1.279 0.863-1.895
Grade
I 1252 1 <0.001
I 289 1.614 1.129-2.309
111 157 13.393 10.349-17.333
v 50 12.217 8.330-17.917
Unknown 972 1.648 1.307-2.076
T Stage
T, 783 1 <0.001
T, 398 2.148 1.549-2.987
T; 105 4.265 2.853-6.376
T 83 11.424 8.015-16.281
Tx 1130 2.369 1.814-3.094
Tis 218 0.933 0.567-1.533
To 3 8.706 2.131-35.567
N Stage
No 2 106 1 <0.001
Ni 199 4.588 3.652-5.764
Nx 415 1.728 1.372-2.177
M Stage
Mo 2472 1 <0.001
M, 248 10.440 8.631-12.627
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Factor Case(m) HR 95%CI P
Lesion
Cardia 181 1 <0.001
Fundus 282 0.244 0.170-0.352
Body 777 0.225 0.169-0.299
Lesser curvature 131 0.314 0.201-0.491
Greater curvature 134 0.242 0.149-0.395
Antrum 229 0.334 0.232-0.479
Pyloru 27 0.221 0.081-0.601
Overlapping lesion 95 0.404 0.258-0.631
Unknown 864 0.262 0.200-0.344
Histological type
Carcinoid tumor 2003 1 <0.001
Neuroendocrine carcinoma 655 3.765 3.148-4.501
Others 62 1.607 0.793-3.254
Tumor size(d/mm)
<9 829 1 <0.001
9<-19 310 1.366 0.933-2.000
19<-29 123 2.304 1.482-3.582
29<-39 78 3.435 2.163-5.456
39<-49 34 6.100 3.569-10.427
>50 128 10.074 7.381-13.750
Unknown 1218 2.147 1.668-2.764
Surgery
Yes 1556 1 <0.001
No 1164 3.005 2.492-3.625
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Tab.2 Multivariate COX regression analysis and Nomogram points of prognosis patients with G-NEN

Factors HR 95%CI P Nomogram points

Gender

Male 1 0.001 1.261

Female 0.730 0.602-0.886 0.000
Age(t/a)

<67 1 <0.001 0.000

>67 2.434 1.986-2.984 5.628
Marry status

Single 1 <0.001 1.159

Married 0.653 0.495-0.862 0.386

Widowed 1.243 0.888-1.740 1.546

Divorced/Separated 0.728 0.503-1.055 0.773

Unknown 0.598 0.410-0.873 0.000
One primay only

No 1 0.003 0.000

Yes 1.331 1.102-1.608 1.058
Histological type

Carcinoid tumor 1 0.023 0.000

Neuroendocrine carcinoma 1.410 1.101-1.805 6.455

Others 1.366 0.645-2.892 3.227
Grade

I 1 <0.001 0.000

1I 1.369 0.939-1.995 0.451

1 3.327 2.416-4.582 1.354

v 3.361 2.169-5.209 1.805

Unknown 1.430 1.126-1.817 0.902
T Stage

T, 1 0.013 0.047

T, 1.205 0.855-1.696 0.141

Ts 1.420 0.918-2.197 0.188

T, 1.942 1.293-2.917 0.235

Tx 1.142 0.851-1.531 0.094

Tis 0.843 0.511-1.391 0.000

To 3.679 0.879-15.407 0.282
M Stage

M, 1 <0.001 0.000

M, 3.444 2.654-4.470 10.000
Surgery

Yes 1 <0.001 0.000

No 1.752 1.398-2.196 3.375




© 574 - I iR AR R 9T R A, 2019, 26(5)
0 1 2 3 4 5 6 7 8 9 10
Points : o g * *
Female
Gender Mote
>67
Age <67
Mayried Single
Marry status Unknown Divorced Widowed
. Separated
One primary only No  Yes
] 1]
l_'_v_‘—l
Grade | Unknown v
T stage
1357 MI-.
Mstage Mo Othlers
Histological type Carcinoid tumor & Neuroendocrine carcinoma
o
Surgery Yes
Total points 0 5 10 15 2 % % %
1_ ear Sul'ViVal T T T T T T T T T T 1
Y 085 0807507 06 05 04 03 02 01

0.95 0.9

3-year survival

S-year survival

0.95

09 085 0807507 06 05 04 03 02 01

0.9

T T T T

0.85 0.8 0.750.7

T T T T T

06 05 04 03 02

0.1

T Stage i 1= TIS ’ 2:T1 ’ 3:Tx ’ 4: Tz ’ 5:T3 ’ 6:T4 ] 7:T0
3 G-NEN & F/E 7N AT Nomogram 1= 3!

Fig.3 Nomogram prediction model for prognosis in patients with G-NEN
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