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Prognostic factors of young patients with gastric cancer based on Fine-Gray competitive risk model
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[ Abstract | Objective To search for the prognostic factors of young patients with gastric cancer, and
construct a prognostic prediction model nomogram, so as to provide a more accurate tool for the individualized
prognostic evaluation of patients. Methods The information of 2 673 young gastric cancer patients aged 18-44
years diagnosed from 2004 to 2015 was collected from the Surveillance, Epidemiology, and End Results (SEER)
database client SEER*Stat 8.3.8. The patients were randomly divided into training set (1 873 cases) and validation
set (800 cases) in a ratio of about 7 : 3 using R 4.0.3 software. Focusing on the cancer-specific survival (CSS) rate,
univariate and multivariate analyses were performed using Fine-Gray competitive risk model in the training set to find
the influencing factors of CSS in young gastric cancer patients. According to the influencing factors, the prognosis
prediction model was established and the nomogram was drawn. Receiver operating characteristic (ROC) curve
and calibration curve were used to verify the prediction effect of the model in the training set and validation set.
Results The results of multivariate analysis in the training set showed that tumor grade, T stage, N stage, M stage, primary
surgery, regional lymph node surgery and chemoradiotherapy were the independent influencing factors of CSS in young
patients with gastric cancer. The cumulative 1-, 3- and 5-year CSS rates of young gastric cancer patients in the training set
were 54.56%, 29.70% and 23.96%, respectively. The area under curve (AUC) values of ROC curves of 1-, 3- and 5-year

CSS rates of nomogram constructed based on independent prognostic factors were 0.817, 0.864 and 0.887 in the training set,
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respectively, while those were 0.820, 0.899 and 0.890 in the validation set, respectively. The calibration curves showed that

the prediction probabilities of the 1-, 3- and 5-year CSS rates in the training set and validation set were basically consistent

with the observed probabilities. Conclusion The Fine-Gray competitive risk model can effectively identify the prognostic

factors of young patients with gastric cancer, and the prognostic prediction model can effectively predict the CSS of patients,

which can help clinicians to make treatment decisions.

[ Key words | stomach neoplasms; cancer-specific survival; prognosis; influencing factors; nomogram; SEER database
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Tab 1 Description and comparison of each variable of young gastric cancer patients in training set and validation set

n (%)
Variable Training set N=1 873 Validation set N=_800 2 value P value
Agelyear 0.007 0.935
<30 232 (12.39) 100 (12.50)
>30 1 641 (87.61) 700 (87.50)
Gender 0.094 0.759
Male 1 004 (53.60) 434 (54.25)
Female 869 (46.40) 366 (45.75)
Race 0.638 0.727
Black 253 (13.51) 115 (14.38)
White 1 286 (68.66) 537 (67.12)
Others 334 (17.83) 148 (18.50)
Primary site 3.279 0.512
Cardia 468 (24.99) 183 (22.88)
Body of stomach 224 (11.96) 95 (11.88)
Gastric antrum 360 (19.22) 170 (21.25)
Stomach 250 (13.35) 118 (14.75)
Others 571 (30.49) 234 (29.25)
Number of primary tumors 0.005 0.942
1 1 830 (97.70) 782 (97.75)
=2 43 (2.30) 18 (2.25)
Histological type 0.060 0.806
Signet-ring cell carcinoma 707 (37.75) 306 (38.25)
Others 1166 (62.25) 494 (61.75)
Grade 0.101 0.751
/1 279 (14.90) 123 (15.38)
/v 1594 (85.10) 677 (84.62)
T stage 2.435 0.487
T1a/Tlb 310 (16.55) 133 (16.62)
T2/T3 553 (29.52) 255 (31.88)
T4a/T4b 624 (33.32) 265 (33.12)
X 386 (20.61) 147 (18.38)
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Gk 1
Variable Training set N=1 873 Validation set N=2800 % value P value
N stage 4.238 0.375
NO 652 (34.81) 263 (32.88)
NI1/N2 690 (36.84) 287 (35.88)
N3a 230 (12.28) 106 (13.25)
N3b 88 (4.70) 51(6.38)
NX 213 (11.37) 93 (11.62)
M stage 0.015 0.904
MO 920 (49.12) 395 (49.38)
M1 953 (50.88) 405 (50.62)
Primary tumor surgery 0.067 0.795
No 921 (49.17) 389 (48.62)
Yes 952 (50.83) 411 (51.38)
Lymph node surgery 1.085 0.298
No 973 (51.95) 398 (49.75)
Yes 900 (48.05) 402 (50.25)
Metastatic surgery 0.024 0.876
No 1 656 (88.41) 709 (88.62)
Yes 217 (11.59) 91 (11.38)
Chemoradiotherapy 0.864 0.353
No/unknown 389 (20.77) 179 (22.38)
Yes 1 484 (79.23) 621 (77.62)
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Tab 2 Fine-Gray competitive risk model analysis of influencing factors of CSS in young patients with gastric cancer

Univariate analysis Multivariate analysis

Variable
HR (95% CI) P value HR (95% CI) P value

Agelyear

<30 1

>30 0.896 (0.757, 1.060) 0.200
Gender

Male 1

Female 0.968 (0.870, 1.080) 0.550
Race

Black 1

White 1.061 (0.909, 1.240) 0.450

Others 0.952 (0.783, 1.160) 0.630
Primary site

Cardia 1 1

Body of stomach 0.941 (0.778, 1.138) 0.530 0.921 (0.746, 1.137) 0.440

Gastric antrum 0.835(0.712, 0.979) 0.027 1.017 (0.846, 1.222) 0.860

Stomach 1.369 (1.148, 1.633) <0.01 1.080 (0.884, 1.319) 0.450

Others 1.086 (0.944, 1.250) 0.250 1.040 (0.880, 1.231) 0.640
Number of primary tumors

1 1 1

=2 0.514 (0.355, 0.745) <0.01 0.709 (0.466, 1.080) 0.110
Histological type

Others 1 1

Signet-ring cell carcinoma 1.120 (1.010, 1.250) 0.039 1.043 (0.919, 1.184) 0.520
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. Univariate analysis Multivariate analysis
Variable
HR (95% CI) P value HR (95% CI) P value
Grade
[/0 1 1
/v 1.990 (1.670, 2.360) <0.01 1.697 (1.413, 2.038) <0.01
T stage
T1a/T1b 1 1
T2/T3 1.340 (1.080, 1.650) 0.007 1.395(1.134, 1.716) 0.002
T4a/T4b 2.360 (1.920, 2.900) <0.01 1.734 (1.405, 2.140) <0.01
X 4.110 (3.280, 5.130) <0.01 1.611 (1.279, 2.029) <0.01
N stage
NO 1 1
N1/N2 1.290 (1.130, 1.480) <0.01 1.464 (1.262, 1.699) <0.01
N3a 1.200 (1.020, 1.410) 0.032 1.926 (1.571, 2.361) <0.01
N3b 1.700 (1.370, 2.130) <0.01 2.116 (1.560, 2.872) <0.01
NX 3.080 (2.560, 3.710) <0.01 1.277 (1.019, 1.600) 0.033
M stage
MO 1 1
M1 4.260 (3.800, 4.790) <0.01 2.289 (1.975, 2.652) <0.01
Primary tumor surgery
No 1 1
Yes 0.260 (0.232, 0.292) <0.01 0.627 (0.482, 0.817) 0.001
Lymph node surgery
No 1 1
Yes 0.290 (0.259, 0.325) <0.01 0.564 (0.436, 0.729) <0.01
Metastatic surgery
No 1 1
Yes 1.480 (1.280, 1.700) <0.01 1.086 (0.918, 1.285) 0.330
Chemoradiotherapy
No/unknown 1 1
Yes 1.310 (1.110, 1.550) 0.002 0.738 (0.610, 0.892) 0.002

CSS: Cancer-specific survival; HR: Hazard ratio; CI: Confidence interval.
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Fig1 Nomogram of CSS rate prediction model in young patients with gastric cancer
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Fig2 ROC curve analyses of differentiation evaluation of nomogram of CSS rate prediction model in young patients

with gastric cancer

A: ROC curve of 1-year CSS rate in the training set; B: ROC curve of 1-year CSS rate in the validation set; C: ROC curve of 3-year

CSS rate in the training set; D: ROC curve of 3-year CSS rate in the validation set; E: ROC curve of 5-year CSS rate in the training

set; F: ROC curve of 5-year CSS rate in the validation set. CSS: Cancer-specific survival; ROC: Receiver operating characteristic;

AUC: Area under curve.
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Fig 3 Calibration evaluation curve of nomogram of CSS rate prediction model in young patients with gastric cancer

A: Calibration curve of 1-year CSS rate in the training set; B: Calibration curve of 1-year CSS rate in the validation set; C: Calibration

curve of 3-year CSS rate in the training set; D: Calibration curve of 3-year CSS rate in the validation set; E: Calibration curve of 5-year

CSS rate in the training set; F: Calibration curve of 5-year CSS rate in the validation set. CSS: Cancer-specific survival.
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