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Abstract.  The aim of the present study was to determine 
whether there are any clinicopathological or prognostic differ-
ences between patients with α-fetoprotein-secreting gastric 
carcinoma (AFP-SGC) and non-AFP-SGC. Pathological 
parameters, clinical parameters, and treatment efficacy were 
compared in patients with AFP-SGC and non-AFP-SGC. 
In total, 362 patients (53 with AFP-SGC and 309 with non-
AFP-SGC) were included in the present study. Patients with 
AFP-SGC had significantly higher levels of lymphovascular 
invasion, perineural invasion (PNI), rate of liver metastasis, 
and stage IV cancer compared with patients with non-AFP-
SGC (P<0.05). The median overall survival  (OS) rate was 
12.6 months in the AFP-SGC group, and 22.1 months in the 
non-AFP-SGC group (P<0.001). The median OS and disease 
free survival (DFS) of patients with stage I-III AFP-SGC were 
28.1 and 13.4 months, respectively, whereas for patients with 
non-AFP-SGC, the OS and DFS were 45.3 and 38.0 months, 
respectively (P=0.01; P=0.02). The median OS for the stage 
IV AFP-SGC and non-AFP-SGC groups was 9.3 and 11.5 
months, respectively (P=0.14). Multivariate analysis of the 
entire patient group revealed that the Eastern Cooperative 
Oncology Group (ECOG) performance score of ≥2, lymph 
node involvement, presence of PNI, high levels of carcino-
embryonic antigen, and distant metastasis were significantly 
correlated with OS. The lymph node involvement, ECOG 
performance score of ≥2, AFP-SGC type, and weight loss 
at diagnosis were also significant factors influencing the 
DFS in the stage I-III group. In conclusion, patients with 
AFP-SGC had more aggressive clinicopathological features 
and biological behavior with an increased tendency of liver 
metastasis compared with patients with non-AFP-SGC. In the 
near future, AFP may become an important surrogate marker 
to manage therapies of patients with gastric cancer.

Introduction

α-fetoprotein (AFP) is a glycoprotein synthesized from the 
fetal yolk sac and liver during the gestational period (1). In 
adults, a high level of AFP is considered abnormal, and a good 
tumor marker for monitoring or screening yolk sac tumors and 
hepatocellular carcinoma. Additionally, there is evidence that 
its level may be increased in solid tumors, including gastric 
carcinoma (2,3).

In 1970, Bourreille et al (4) reported a case of gastric carci-
noma with a high AFP level and synchronic liver metastasis for 
the first time. Thereafter, various studies have emphasized that 
patients with AFP-secreting gastric carcinoma (AFP‑SGC) have 
a high incidence of liver metastasis, increased lymphovascular 
invasion (LVI), advanced stage cancer and poor prognosis (5-7). 
Furthermore, a previous study demonstrated that AFP-SGC 
has a higher proliferation index, lower apoptosis and richer 
neovascularization compared with non-AFP-SGC (8). These 
data gave rise to the consdieration that AFP-SGC is a special 
subtype of gastric carcinoma with a high malignant potential. 
However, few studies have been reported that assess the clinico-
pathological features and prognostic importance of this special 
subtype. The majority of them included non-metastatic patients 
who were given curative surgery (5). Therefore, the aim of the 
present study was to evaluate and compare the clinicopatho-
logical characteristics, treatment and prognostic features of 
patients with AFP-SGC and non-AFP-SGC independently of 
the disease stage (non-metastatic or metastatic).

Patients and methods

Between 2009 and 2015, the health records of 1,328 patients 
who were given a histopathological diagnosis of gastric cancer 
in our hospital (the Ankara Numune Education and Reearch 
Hospital, Ankara, Turkey) were investigated retrospectively. 
Of those, the medical data of 404 patients whose AFP levels 
were measured at the time of diagnosis were evaluated. The 
AFP cut-off value was defined as 9 ng/ml (normal range, 
0-9 ng/ml), as determined from a UniCel Dxl 600-800 assay 
system (Beckman Coulter, Inc., Brea, CA, USA) in our 
laboratory. The patients that had an AFP level >9 ng/ml at 
the time of diagnosis were defined as A̔FP-SGC’ patients, 
and those with an AFP level <9 ng/ml were categorized as 
῾non-AFP-SGC’ patients, accordingly. A total of 13 patients 
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who had diseases that may have caused high levels of AFP, 
including chronic liver diseases, cirrhosis, yolk sac tumor, 
teratoma and hepatocellular carcinoma, were excluded from 
the study. The analysis also excluded 29 patients who did not 
follow-up.

The patients with AFP-SGC and non-AFP-SGC were evalu-
ated comparatively in terms of pathological parameters, such as 
LVI, perineural invasion (PNI), the disease stage, and tumor size; 
clinical parameters, such as age, weight loss at the time of diag-
nosis, smoking history, and performance status; and treatment 
modalities, such as curative surgery, adjuvant chemotherapy and 
radiotherapy, no surgery, and palliative chemotherapy.

To evaluate the performance status, the Eastern Cooperative 
Oncology Group (ECOG) performance scale was used; for the 
staging and node status, the American Joint Committee on 
Cancer staging system was used (9). The staging in patients 
who underwent surgery was performed via a histopathological 
examination, whereas, for metastatic patients who did not 
undergo surgery, clinical staging was used. Additionally, 
endoscopic and histopathological findings were recorded 
according to the Borrmann and Lauren histological classifica-
tion systems, respectively (10).

The health status of the patients was determined by 
accessing the health records of the patients at the hospital and 
the registrations in the Central Population Administration 
System of the Turkish Republic.

Statistical analysis. The computer programme ‘Statistical 
Package for the Social Sciences’, version 18.0 for Windows 
(SPSS, Inc., Chicago, IL, USA) was used for the statistical 
analysis. The variables were investigated according to visual 
(histograms, probability plots) and analytical (Kolmogorov 
Simirnov/Shapiro-Wilk’s test) methods to determine whether 
they were normally distributed or not. Non-parametric vari-
ables are presented as the median and range, and categorical 
variables are presented as the frequency with percentages. 
Continuous variables were analyzed using the Mann-Whitney U 
test. Categorical variables were analyzed using the Chi-square 
or Fisher exact test. Survival analysis was performed according 
to the Kaplan-Meier method, whereas log-rank statistics was 
used to compare the subgroups. The possible factors identified 
with univariate analyses were further entered into the Cox 
regression analysis, with backward selection, to determine 
independent predictors of survival. Overall survival (OS) was 
defined as the interval between diagnosis and death or date last 
known alive, whereas the duration between the end of primary 
treatment and recurrence was defined as the disease‑free 
survival  (DFS) rate. P<0.05 was considered to indicate a 
statistically significant value.

Results

Clinicopathological parameters. A total of 362 patients were 
included in the present study. Of those 362 patients, 53 had 
AFP-SGC and 309 had non-AFP-SGC. Clinicopathological 
features of the patients are shown in Table I. The median age 
of all patients was 58 (range, 22-88), and 73.8% of them were 
male; 26.2% were female.

Although no significant differences were identified in 
terms of the clinical and pathological parameters of age, sex, 

Table I. Demographic characteristics of the patients.

	 AFP-SGC 	 Non-AFP-SGC
Characteristics	 (%) (n=53)	 (%)(n=309)	 P-value

Age (median, range)	 58 (22-87)	 59 (23-88)	 0.72
Sex
  Female	 13 (24.5)	 82 (26.5)	 0.75
  Male	 40 (75.5)	 227 (73.5)
Smoking	 35 (66.0)	 193 (62.5)	 0.61
ECOG
  0-1	 33 (62.3)	 243 (78.6)	 0.01
  2-4	 20 (37.7)	 66 (21.4)
Weight loss	 20 (37.7)	 139 (45.0)	 0.32
Comorbidity	 23 (43.4)	 139 (45)	 0.83
Lauren classification
  Intestinal	 15 (34.9)	 107 (37)	 0.59
  Diffuse	 16 (37.2)	 121 (41.9)
  Mixed	 12 (27.9)	 61 (21.1)
Depth of invasion			   0.88
  T1 + T2	 4 (21.1)	 42 (19.7)
  T3 + T4	 15 (78.9)	 171 (80.3)
Tumor size, cm	 4 (1-13)	 4 (4-17)	 0.78
(median, range)
TNM stage			   <0.001
  1-2	 5 (9.4)	 83 (26.9)
  3	 10 (18.9)	 93 (30.1)
  4	 38 (71.7)	 133 (43.0)
Borrmann type			   0.37
  I + II	 8 (15.1)	 63 (20.4)
  III + IV	 45 (84.9)	 246 (79.6)
Tumor location			   0.89
  Fundus cardia	 21 (39.6)	 114 (36.9)
  diffuse
  Corpus	 17 (32.1)	 98 (31.7)
  Antrum	 15 (28.3)	 97 (31.4)
LVI	 27 (77.1)	 156 (60.2)	 0.05
PNI	 26 (74.3)	 145 (56.2)	 0.04
Location of 	 38	 133
metastases at
diagnosis
  Liver	 31 (81.6)	 61 (45.9)	 <0.001
  Peritoneum	 6 (15.8)	 46 (34.6)	 0.02
  Intra-abdominal	 11 (28.9)	 47 (35.3)	 0.46
  distant LAP
  Lung	 6 (15.8)	 14 (10.5)	 0.39
  Bone	 5 (13.2)	 12 (9)	 0.53
  Others	 6 (15.8)	 38 (28.6)	 0.11

Statistically significant P-values (P<0.05) are shown in bold. 
AFP-SGC, α-fetoprotein-secreting gastric cancer; ECOG, Eastern 
Cooperative Oncology Group; LAP, lymphadenopathy; LVI, lym-
phovascular invasion; non-AFP-SGC, non-α-fetoprotein-secreting 
gastric cancer; PNI, perineural invasion; TNM, tumor-lymph node-
metastasis. 
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smoking history, comorbidities, Lauren classification, tumor 
size, Borrmann type or tumor localization between the patients 
with AFP-SGC and non-AFP-SGC, the presence of LVI or 
PNI, an ECOG performance score of ≥2, stage IV disease 
[according to the tumor-lymph node-metastasis (TNM) staging 
system], and liver metastasis were significantly more frequent 
in the AFP-SGC group (P<0.05). The non-AFP-SGC group 
had more frequent peritoneal metastasis (P<0.05) (Table I).

Comparing the laboratory analyses between the two 
groups, no statistically significant differences were identi-
fied in the levels of lactate dehydrogenase, hemoglobin 
and albumin; however, high levels of carcinoembryonic 
antigen (CEA) were present more frequently in the AFP-SGC 
group (64.2 vs. 28.5%; P<0.001).

OS analysis in the whole patient group. Median follow-up 
durations for the patients with AFP-SGC or non-AFP-SGC 
were 11.7 (range, 1.0-54.2) and 15.6 (range, 0.4-83.0) months, 
respectively. The median OS was 12.6 months (range, 6.1-19.1) 
in the AFP-SGC group, and 22.1 months (range, 19.0-25.2) 
in the non-AFP-SGC group (P<0.001) (Fig. 1), whereas the 
1- and 2-year survival rates were 55 and 25%, respectively, in 
the AFP-SGC group; they were 73 and 47%, respectively, in 
the non-AFP-SGC group (P<0.001).

The median survival in the whole group was 20.9 months 
[95% confidence interval (CI), 18.3-23.4]. Prognostic factors 
affecting the OS were evaluated using the long-rank test. An 
ECOG performance score of ≥2 (P<0.001), weight loss at time 
of diagnosis (P<0.001), AFP-SGC type (P<0.001), presence 
of PNI (P<0.001), presence of LVI (P=0.02), high levels of 
CEA at the time of diagnosis (P<0.001), metastatic disease 
at the time of diagnosis (P<0.001), and lymph node positivity 
(P=0.06) were the factors that influenced the OS. In the multi-
variate analyis, an ECOG performance score of ≥2, lymph 
node positivity, the presence of PNI, high levels of CEA, and 
metastatic disease at the time of diagnosis were identified to be 
independent prognostic factors (Table II).

Survival data in the stage I-III patient group. The OS and 
DFS data of 191 patients were at stages I-III at the time of 
diagnosis, and who had curative surgery, were evaluated. Of 
those patients, 15 of them (7.8%) were in the AFP-SGC group, 
and 176 patients (92.2%) were in the non-SFP-SGC group. 
A total of 28.3% of the AFP-SGC patients (n=15) and 57% 
of the non-AFP-SGC patients (n=176) underwent curative 
surgery (P<0.001). Metastatic or recurrent disease occurred in 
60% (n=9) of the 15 AFP-SGC patients, and the liver was the 
most common site of metastasis (66.7%). In the non-AFP-SGC 
group, metastatic or recurrent disease occurred in 42% (n=74) 
of the 176 patients, and the most common site of metastasis 
was the peritoneum (22.9%, n=17). No differences were 
identified in the proportions of patients taking adjuvant treat-
ment, comparing between the AFP-SGC and non-AFP-SGC 
groups (66.7% vs. 73.3%; P=0.55). The DFS of patients with 
stage I-III AFP-SGC or non-AFP-SGC was 13.4 (95% CI, 
10.9-15.9) and 38.0 (95% CI, 23.2-52.9) months, respectively 
(P=0.01) (Fig. 2). Additionally, the median OS of patients with 
stage I-III AFP-SGC was 28.1 months (95% CI, 13.3-42.9), 
whereas, for non-AFP-SGC patients, it was 45.3 months (95% 
CI, 38.7-51.8; P=0.02) (Fig. 3).

Univariate and multivariate analyses were performed with 
respect to the factors affecting the DFS. The AFP-SGC type 
(P=0.01), an ECOG performance score of ≥2 (P=0.02), the 
presence of PNI (P=0.03), lymph node positivity (P<0.001) 
and weight loss at the time of diagnosis (P=0.03) were 
significant parameters for DFS in the univariate analysis. For 
the multivariate analysis, an ECOG performance score of ≥2, 
lymph node positivity, AFP-SGC and weight loss at the time 
of diagnosis were independent prognostic factors (Table III).

In patients with stage I-III cancer, univariate analyse 
for OS demonstrated that an ECOG performance score of 
≥2 (P=0.01), the AFP-SGC type (P=0.02), a tumor size of 
≥5 cm (P=0.008), lymph node positivity (P=0.004) and the 
presence of PNI (P=0.003) were statistically significant. As 
for the multivariate analysis, an ECOG performance score 
of ≥2 (P=0.019) and lymph node positivity (P=0.039) were 
significant for the OS (Table ΙΙΙ).

Survival data in the stage IV patient group. At the time of 
diagnosis, 171 patients (47.2%) from the two groups presented 

Figure 2. Univariate analysis curves for disease free survival of patients with 
stage I-III AFP-SGC or non-AFP-SGC. AFP-SGC, α-fetoprotein-secreting 
gastric cancer; non-AFP-SGC, non-α-fetoprotein-secreting gastric cancer.

Figure 1. Univariate analysis curves for overall survival of patients with 
AFP-SGC or non-AFP-SGC. AFP-SGC, α-fetoprotein-secreting gastric 
cancer; non-AFP-SGC, non-α-fetoprotein-secreting gastric cancer.
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Table II. Univariate and multivariate analysis of the clinicopathological characteristics of all the patients.

Characteristic	 No. of patients (%)	 Univariate analysis for OS	 P-value (univariate)	 Multivariate analysis

Age (mean, years)			   0.34
  <60	 186 (51.4)	 21.9
  ≥60	 176 (48.6)	 19.3
Sex			   0.59
  Female	 95 (26.2)	 18.7
  Male	 267 (73.8)	 21.2
ECOG			   <0.001	 P=0.003, HR=1.957, 
  0-1	 276 (76.2)	 23.9		  95% CI=1.263-3.032
  2-4	 86 (23.8)	 10.0
Weight loss			   <0.001	 P=0.309, HR=1.230, 
  Yes	 159 (43.9)	 15.9		  95% CI=0.826-1.832
  No	 203 (56.1)	 25.3
Tumor type			   <0.001	 P=0.640, HR=1.165, 
  AFP-SGC	 53 (14.6)	 12.6		  95% CI=0.614-2.211
  Non-AFP-SGC	 309 (85.4)	 22.1
Comorbidity			   0.36
  Yes	 162 (44.8)	 18.8
  No	 200 (55.2)	 22.7
Smoking			   0.76
  Yes	 228 (63.0)	 22.0
  No	 134 (37.0)	 18.8
Tumor location			   0.08	 P=0.767, HR=1.072,
  Fundus cardia diffuse	 136 (37.6)	 19.7		  95% CI=0.678-1.694
  Corpus	 114 (31.5)	 16.3
  Antrum	 112 (30.9)	 23.7
Tumor size (cm)			   0.75
  <5 	 226 (62.4)	 18.7
  ≥5 	 136 (37.6)	 23.8
Node			   0.06	 P=0.031, HR=1.746, 
  Positive	 169 (70.1)	 26.5		  95% CI=1.053-2.895
  Negative	 72 (29.9)	 45.7
PNI			   <0.001	 P=0.049, HR=1.579,
  Yes	 171 (58.3)	 22.6		  95% CI=1.003-2.486
  No	 122 (41.7)	 39.6
LVI			   0.02	 P=0.331, HR=1.285,
  Yes	 183 (62.2)	 21.9		  95% CI=0.775-2.132
  No	 111 (37.8)	 28.6
Bormann type			   0.86
  I + II	 71 (19.6)	 17.9
  III + IV	 291(80.4)	 21.2
CEA (ng/ml)			   <0.001	 P=0.018, HR=1.687, 
  >5	 122 (33.7)	 13.4		  95% CI=1.093-2.604
  ≤5	 240 (66.3)	 25.4
Metastases at diagnosis			   <0.001	 P<0.001, HR=2.323, 
  Yes	 171 (47.2)	 11.4		  95% CI=1.496-3.608
  No	 191 (52.8)	 40.0

Statistically significant P-values (P<0.05) are shown in bold. AFP-SGC, α-fetoprotein-secreting gastric cancer, ECOG, Eastern Cooperative 
Oncology Group; LVI, lymphovascular invasion; non-AFP-SGC, non-α-fetoprotein-secreting gastric cancer,  PNI, perineural invasion; TNM, 
tumor-lymph node-metastasis; CEA, carcinoembryonic antigen; HR, hazard ratio; CI, confidence interval. 
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with stage IV disease; of these, 38 (22.2%) had AFP-SGC 
and 133 (77.8%) had non-AFP-SGC. The most frequently 
implemented first-line chemotherapy regimen was modified 
docetaxel/cisplatin/5-flourouracil (DCF) for patients with 
either AFP-SGC or non-AFP-SGC (85 and 79.4%, respectively). 

No statistically significant differences were identified for the 
first- or second-line chemotherapy choice, comparing between 
the two groups (P=0.82 and 0.72, respectively). The treatment 
features of the patients who developed metastasis during 
diagnosis, or at a later stage, are shown in Table IV.

Table III. Univarite and multivariate analysis of the clinicopathological characteristics of the patients with stage I-III cancer.

	 Univariate analysis	 P-value	 Multivariate analysis	 Univariate analysis	 P-value	 Multivariate analysis
Characteristic	 for OS	 (univariate)	 for OS	 for DFS	 (univariate)	 for DFS

Age		  0.63			   0.75
(mean, years)
  <60	 47.1			   38.0
  ≥60	 40.8			   26.0
Sex		  0.67			   0.24
  Female	 38.8			   24.6
  Male	 44.0			   35.3
ECOG		  0.01	 P=0.019, HR=1.918,		  0.02	 P=0.033, HR=1.838,
			   95% CI=1.112-3.306			   95% CI=1.051-3.213
  0-1	 45.7			   38.0
  2-4	 23.3			   17.4
Weight loss		  0.08	 P=0.120, HR=1.439, 			   P=0.028, HR=1.656, 
			   95% CI=0.910-2.276			   95% CI=1.056-2.596
  Yes	 26.5			   17.4	 0.03	
  No	 47.1			   38.8
Tumor type		  0.02	 P=0.307, HR=1.492,		  0.01	 P=0.021, HR=2.205, 
			   95% CI=0.693-3.216			   95% CI=1.087-4.473
  AFP-SGC	 28.1			   13.4
  Non-AFP-SGC	 45.3			   38.0
Tumor size (cm)		  0.008	 P=0.066, HR=1.856, 		  0.13
			   95% CI=0.971-2.494
  <5	 67.6			   39.1
  ≥5 	 32.6			   24.6
Lymph node		  0.004	 P=0.039, HR=1.886,	 <0.001		  P<0.001, HR=4.156, 
			   95% CI=1.031-3.449			   95% CI=2.074-8.330
  Positive	 32.6			   24.4	
  Negative	 N.R.a			   N.R.a

PNI		  0.003	 P=0.056, HR=1.588, 		  0.003	 P=0.158, HR=1.401, 
			   95% CI=0.988-2.552			   95% CI=0.877-2.239
  Yes	 30.2			   21.0
  No	 67.6			   67.2
LVI		  0.26			   0.10
  Yes	 34.3			   24.6
  No	 47.8			   47.4
Bormann type		  0.92		
  I + II	 43.4			   N.R.a	 0.14
  III + IV	 44.0			   26.6
CEA (ng/ml)		  0.16			   0.14
  >5	 24.4			   38.8
  ≤5	 45.3			   35.3

aThe median survival has not been reached (N.R.). Statistically significant P-values (P<0.05) are shown in bold. AFP-SGC, α-fetoprotein-
secreting gastric cancer; CEA, carcinoembryonic antigen; DFS, disease free survival; ECOG, Eastern Cooperative Oncology Group; LVI, 
lymphovascular invasion; non-AFP-SGC, non-α-fetoprotein-secreting gastric cancer; OS, overall survival; PNI, perineural invasion.
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The OS analysis between the stage IV patients revealed 
that the median OS for the AFP-SGC group was 9.3 months 
(95% CI, 4.8-13.8), and that of non-AFP-SGC group was 11.5 
months (95% CI, 9.4-13.6) (P=0.14) (Fig. 4).

Dıscussion

Serum AFP levels may not often be raised in various types 
of solid tumors, other than the well-known hepatocellular 
carcinoma and yolk sac tumors (2,11-16). The most common 
of these is stomach adenocarcinoma (13). According to the 
literature, there are geographical differences associated with 
the incidence of AFP-SGC: It been reported most frequently 
in Western countries (up to 15%), whereas in Middle Eastern 
countries, the incidence is 1.3-6.3% (7,17). In the current study, 
similar results were identified as for the Western countries, 
with a rate of 14.6%. The wide range of incidence rates of 
AFP-SGC reported in the literuature, as for numerous other 
types of tumor, may be explained by differences in ethnicity, 
geographic localization and measurement techniques.

There are clinical and prognostic indicators that have a 
well-known prognostic value, including LVI, PNI, and the 
disease stage in gastric cancer (18-20). In the current study, 
these indicators were evaluated in the two groups, and patients 
with AFP-SGC were revealed to be diagnosed at more 
advanced stages, and to have more LVI and PNI compared 
with the non-AFP-SGC group. Similar findings were demon-
strated in a study by Chang et al (7), who analyzed the data of 
27 patients with AFP-SGC, and 478 with non-AFP-SGC. They 

identified that the AFP-secreting group had higher rates of 
LVI, PNI and advanced stage disease compared with the non-
AFP-secreting group (7). Furthermore, Liu et al (21) reported 
that 104 patients with AFP-SGC had higher rates of vascular 
invasion and lymph node metastasis. Similar findings have 
supported that the AFP-SGC type exhibits a more aggres-
sive behaviour, although the molecular mechanism of this 
aggressive behaviour has yet to be fully elucidated. Several 
studies have suggested that hepatocyte growth factor and 
c-Met receptor are important for cell proliferation and migra-
tion (22-25). Amemiya et al (26) demonstrated more frequent 
c-Met overexpression for the AFP-SGC group compared with 
the non-AFP-SGC group in a series of cases (26). Based on 
their results, they proposed that the aggressive behaviour of 
the AFP-SGC tumors may be associated with c-Met overex-
pression. However, further studies are necessary to elucidate 
the exact mechanism in this tumor group.

Table IV. Treatment characteristics of the patients with 
AFP-SGC or non-AFP-SGC.

	 AFP-SGC (%)	 Non-AFP-SGC (%)	
Characteristic	 (n=53)	 (n=309)	 P-value

Curative surgery			   <0.001
  Yes	 15 (28.3)	 176 (57.0)
  No	 38 (71.7)	 133 (43.0)
Lymphadenectomy			   0.57
  D1	 3 (15.8)	 48 (23.6)
  D2	 16 (84.2)	 155 (76.4)
Adjuvant CRT/RT	 10 (66.7)	 129 (73.3)	 0.55
First-line			   0.82
chemotherapy
  DCF	 34 (85.0)	 135 (79.4)
  EOX	 3 (7.5)	 20 (11.8)
  FOLFOX	 1 (2.5)	 7 (4.1)
  CFF	 2 (5.0)	 8 (4.7)
Second-line 			   0.72
chemotherapy
  EOX	 12 (70.6)	 47 (66.2)
  FOLFIRI	 3 (17.6)	 10 (14.1)
  Capesitabine	 2 (11.8)	 14 (19.7)

CFF, cisplatin/5-fluorouracil/folinic acid; CRT, chemoradiotherapy; DCF, 
docetaxel/cisplatin/5-fluorouracil; EOX, epirubicin/oxaliplatin/capecita
bine; FUFA, 5-fluorouracil/folinic acid; FOLFIRI, 5-fluorouracil/folinic 
acid/irinotecan; RT, radiotherapy; AFP-SGC, α-fetoprotein‑secreting 
gastric cancer; non-AFP-SGC, non-α-fetoprotein-secreting gastric cancer.

Figure 4. Univariate analysis curves for overall survival of patients with 
stage IV AFP-SGC or non-AFP-SGC. AFP-SGC, α-fetoprotein-secreting 
gastric cancer; non-AFP-SGC, non-α-fetoprotein-secreting gastric cancer.

Figure 3. Univariate analysis curves for overall survival of patients with 
stage I-III AFP-SGC or non-AFP-SGC. AFP-SGC, α-fetoprotein-secreting 
gastric cancer; non-AFP-SGC, non-α-fetoprotein-secreting gastric cancer.
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Liver metastasis is one of the main features of AFP-SGC 
tumors, and the liver is the most common location for metastasis. 
In various studies, the rates of liver metastasis of the AFP-SGC 
patients have been reported to be between 14.3‑75.6% (27-30). 
In the current study, patients with AFP-SGC had a higher rate 
of liver metastasis (81.6 vs. 45.9%; P<0.001), whereas patients 
with non-AFP-SGC had peritoneal metastasis more frequently 
(15.8 vs. 34.6%; P=0.02). The liver was also the most common 
site of metastases in patients with AFP-SGC who underwent 
curative surgery, whereas patients with non-AFP-SGC had the 
peritoneum as the most common site of metastasis. Similarly, 
Hirajima et al (31) also demonstrated that the AFP-SGC group 
had a higher liver metastasis rate, and the non-AFP-SGC 
group had a higher peritoneal metastasis rate (31). The data 
in the literature are generally consistent in reporting that AFP 
secretion is accompanied by a tendency towards liver metas-
tasis. However, the underlying cause of this tendency of liver 
metastasis has yet to be fully elucidated.

Treatments based on 5-fluorouracil provide a standard 
therapy for gastric tumors, with respect to adjuvant or paliative 
strategies. However, in the available literature, data are lacking 
on the features and effectiveness of treatments for AFP-SGC. 
In the current study, the treatment choices were also evaluated, 
and in the two patient groups who received chemotherapy and 
chemoradiotherapy, the rates were similar. The first-line treat-
ment choice was most commonly modified DCF chemotherapy 
for the two groups. No statistically significant differences were 
identified between the two groups in terms of first- or second-
line chemotherapy choices. This was one of the important points 
that differentiated the current study from previous studies.

Long-term survival rates are low in patients with AFP-SGC, 
as they have the worse prognostic factors. Adachi et al (32) 
reported that 270 patients with stage I-IV AFP-SGC had 
a 5-year OS rate of 22%, whereas Chang et al (33) reported 
a case series of AFP-SGC patients (stage I-IV) who had 
1- and 3-year survival rates of 37.5 and 8.3%, respectively. 
Wang et al (34) determined that 45 patients with AFP-SGC 
had 1, 2, and 3-year survival rates that were lower than 
those of the AFP-negative group. The present study has also 
supported these data: The patients from all stages had 1- and 
2-year survival rates of 55 and 25% in the AFP-SGC group, 
respectively; whereas the non-AFP-SGC group had rates of 
73 and 47% (P<0.001). However, the prognostic value of AFP 
secretion was not significant in the multivariate analyses for 
all patient groups. When the patients were categorized in 
terms of their stages at diagnosis and analyzed seperately, it 
was revealed that AFP secretion was a prognostic factor for 
both DFS and OS in the non-metastatic patient group in the 
univariate analysis. In addition, AFP-SGC was shown to be 
an independent prognostic factor for DFS in the multivariate 
analysis. Findings reported previously in the literatüre, and 
those in the current study, indicated that AFP secretion is 
accompanied by a short OS. Apart from well-known prog-
nostic parameters for gastric tumors, molecular classification 
studies are currently in progress that may lead to changes 
being effected in the course of the treatment (35). Under these 
circumstances, AFP might become a prognostic marker that 
could easily be applicable, with low costs.

There were several limitations of the current study. First, 
for patients with high levels of basal AFP, the AFP levels were 

not measured following the chemotherapy cycles to evaluate 
the response to chemotherapy. Secondly, the data were 
retrospectively evaluated from patients’ files, and therefore 
the possibility of benign etiologies could not be eliminated, 
such as detailed mediation histories that may have led to the 
measurement of high levels of AFP.

In conclusion, AFP-SGC has the more aggressive clinico-
pathological features and biological behavior, with an increased 
tendency of liver metastasis. This tendency was revealed, with 
early recurrences, particularly in patients who underwent 
curative surgery. In the near future, by the increasing number 
of studies regarding this topic, AFP may become an important 
surrogate marker to manage therapies of patients with gastric 
cancer.
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