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[ Abstract] Background and purpose: Serum alpha-fetoprotein (AFP) positive gastric cancer is a clinically rare gastric malignant
tumor with significantly different biological characteristics from ordinary gastric cancer. This study explored clinicopathological
characteristics of gastric cancer patients with elevated AFP and risk factors affecting prognosis. Methods: A cohort study was used
to retrospectively analyze 2 386 gastric cancer patients who underwent radical surgery from Jan. 1, 2012 to Jan. 1, 2015 in the Third
Department of the Fourth Hospital of Hebei Medical University, and patients with preoperative elevated serum AFP were selected to
analyze clinical characteristics and factors affecting prognosis. Results: Among the 2 386 gastric cancer patients, 245 had positive
preoperative serum AFP (AFP=20 ng/mL, 10.27%), and the remaining 2 141 patients had normal preoperative serum AFP (AFP<
20 ng/mL, 89.73%). Compared with negative serum AFP group, patients in positive serum AFP group had higher rates of

simultaneous liver metastasis, metachronous liver metastasis, lymph node metastasis and vascular invasion (all P<0.05). Complete
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follow-up data were obtained from 2 273 (95.26%) gastric cancer patients. The 5-year overall survival (OS) of the group was 49.32%,
and the 5-year disease-free survival (DFS) was 44.61%. Among patients with positive serum AFP, the 5-year OS was 37.50% and the
S-year DFS was 34.17%, while the 5-year OS and DFS of patients with negative serum AFP were 50.90% and 45.84%, respectively.
The differences in 5-year OS and DFS between the two groups were statistically significant (all P<0.001). Univariate analysis showed
that the preoperative serum AFP expression level, age, lesion site, tumor diameter, histological type, Borrmann classification, tumor
invasion depth pT stage, lymph node metastasis pN stage, tumor pTNM stage, Lauren type, presence or absence of vascular tumor
thrombus, the proportion of positive Ki67, postoperative chemotherapy and postoperative liver metastasis were risk factors affecting
the prognosis of patients with serum AFP positive gastric cancer (all P<0.05). Multivariate analysis found that the level of serum AFP
(P=0.001), tumor histology type (P=0.002), tumor infiltration depth pT stage (P=0.006), lymph node metastasis pN stage (P=0.014),
tumor pTNM stage (P=0.001), presence or absence of vascular tumor thrombus (P=0.024) and postoperative liver metastasis (P=0.008)
were independent risk factors affecting prognosis, and postoperative adjuvant chemotherapy (P=0.031) was a protective factor.

Conclusion: AFP positive gastric cancer is prone to liver and lymph node metastases with poor prognosis. The level of serum AFP is

an independent risk factor affecting prognosis of the patients. As the level of AFP increases, the prognosis becomes worse.
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Tab. 1 Comparison of clinicopathologic characteristics of patients with positive and negative serum AFP

Characteristic AFP positive (N=245) AFP negative (N=2 141) ba P value
Gender 1.996 0.158
Male 157 1272
Female 88 869
Agelyear 1.843 0.175
<60 102 989
=60 143 1152
Tumor site 1.463 0.691
Cardia 78 719
Stomach body 45 373
Antrum 93 842
Full stomach 29 207
Tumor size D/cm 0.022 0.882
<5 116 1003
=5 129 1138
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Characteristic AFP positive (N=245) AFP negative (N=2 141) ba P value
Differentiation level 0.017 0.895
High-medium 105 927
Low 140 1214
Borrmann type 0.104 0.031
| 28 234
I 67 584
1] 112 998
v 38 325
pT stage 7.340 0.119
T, 8 78
T, 36 434
T, 71 556
Ts 102 901
Ty 28 172
Lymph node metastasis 8.113 0.004
N 92 1009
N, 153 1132
pTNM stage 0.363 0.834
| 16 161
n 68 602
I 161 1378
Lauren type 16.650 0.000
Gut 132 863
Diffuse-hybrid 113 1278
Vascular tumor thrombus 9.124 0.003
Yes 167 1245
No 78 896
Nerve invasion 0.002 0.965
Yes 149 1299
No 96 842
Ki-67 positive rate 4.969 0.026
<50% 98 1017
=50% 147 1124
CEA py/(ng-mL™) 0.021 0.884
<5 101 893
>5 144 1248
CA19-9 z,/(U-mL™) 0.495 0.482
<30 110 911
>30 135 1230
CA72-4 z,/(U-mL™) 0.126 0.723
<6.9 105 943
>06.9 140 1198
Simultaneous liver metastasis 26.072 0.000
Yes 27 82
No 218 2 059
Heterochronous liver metastasis 29.977 0.000
Yes 79 379

No 166 1762
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Fig.1 Comparison of survival curves of serum AFP positive and negative group
A: S-year OS curve of AFP positive and negative patients; B: 5-year DFS curve of AFP positive and negative patients
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Fig. 2 Survival curve of serum AFP positive group

A: S-year OS curve with different AFP values in serum; B: 5-year DFS curve with different AFP values in serum; C: 5-year OS curve with different
postoperative pathologies; D: 5-year DFS curve with different postoperative pathologies
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Tab. 2 Single factor affecting the prognosis of 240 patients with serum AFP positive gastric cancer

2

Characteristic N S-year survival rate/% X P value
AFP py/(ng'mL™) 16.930 0.000
20-500 113 50.44
501-1210 93 36.56
>1210 34 11.76
Gender 0.002 0.964
Male 152 39.47
Female 88 39.77
Agelyear 8.029 0.005
<60 100 29.00
=60 140 47.14
Tumor site 13.212 0.004
Cardia 71 49.85
Stomach body 44 45.12
Antrum 91 52.98
Full stomach 28 43.00
Tumor size D/cm 6.273 0.012
<5 115 47.82
=5 125 32.00
Differentiation level 6.058 0.014
High-medium 103 48.54
Low 137 32.84
Borrmann type 32.438 0.000
I 28 58.82
I 66 54.29
1] 110 45.98
v 36 39.87
pT stage 7.965 0.005
T 112 49.11
Tyoas 128 31.25
Lymph node metastasis 5.967 0.015
N, 91 49.45
N, 149 33.56
pTNM stage 137.555 0.000
I 16 73.17
I 66 66.57
I 158 50.00
Lauren type 7.235 0.007
Gut 131 47.34
Diffuse-hybrid 109 30.28
Vascular tumor thrombus 5.805 0.016
Yes 163 34.36
No 77 50.65
Nerve invasion 0.011 0.915
Yes 145 39.31

No 95 40.00
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Characteristic N S-year survival rate/% 7 P value

Ki-67 positive rate 7.260 0.007
<50% 96 51.85
=50% 144 46.91

Adjuvant chemotherapy 6.428 0.011
Yes 199 43.22
No 41 21.95

CEA py/(ng'mL™) 0.047 0.828
<5 99 40.40
>5 141 39.01

CA19-9 z,/(U-mL™) 0.494 0.482
<30 107 42.06
>30 133 37.59

CA72-4 z,/(U-mL") 0.353 0.552
<6.9 103 41.75
>6.9 137 37.96

Liver metastasis 5.471 0.019
Yes 103 31.07
No 137 45.99
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Tab.3 Multivariate analysis of COX regression affecting the prognosis of 240 patients with serum AFP positive gastric cancer

Characteristic B SE Wald P value 95% CI
AFP py/(ng'mL™") (>1 210/501-1 210/20-500) 1.612 0.713 6.250 0.001 2.219-10.148
Age/year (<60/=60) 0.663 0.421 5.271 0.072 1.571-9.417
Tumor site (cardia/stomach body/antrum/full stomach) 0.798 0.616 8.212 0.067 0.404-9.445
Tumor size D/cm (=5/<5) 0.663 0.615 4.628 0.081 1.235-7.959
Differentiation level (low/high-medium) 1.125 0.312 6.115 0.002 0.572-10.217
Borrmann type (II-1V/ T -1I) 0.637 0.619 4.121 0.079 1.629-9.234
T stage (Tyoq/T15) 1.211 0.423 7.621 0.006 2.722-7.219
N stage (N./N,) 1.094 0.611 8.219 0.014 1.341-6.921
pTNM stage (MI/11/1) 1.418 0.338 9.231 0.001 2.215-10.429
Lauren type (diffuse-hybrid/gut) 0.767 0.791 7.537 0.076 2.478-8.976
Vascular tumor thrombus (yes/no) 1.105 0.468 7.311 0.024 0.678-7.118
Ki-67 positive rate (=50%/<50%) 0.823 0.791 6.425 0.079 3.101-8.216
Adjuvant chemotherapy (no/yes) 1.121 0.621 7.221 0.031 4.189-11.902
Liver metastasis (yes/no) 1.411 0.722 4.327 0.008 3.218-13.218

2.3%~4.6% " . HHET, ML AFPBHYE B HEHER L
SRR E L, HTRs—# YT E L. AT
R i i 2L 27 1) AFP A g 4l 2 Ak~ PR M ol o
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W R1.3%~15.0%, Wit B ERREM, 8 & ORI T AFPAYINE (H > 20 ng/mL, 4
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