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Introduction
Alpha-fetoprotein is a type of globulin that is secreted by the 
gastrointestinal tract, yolk sac, and liver of the fetus, and is also 
secreted in hepatoma cells and yolk sac tumor cells.1 However, 
the serum alpha-fetoprotein levels in patients with primary gas-
tric cancer (GC) sometimes increase.2 Therefore, GC with high 
alpha-fetoprotein levels is known as alpha-fetoprotein-positive 
gastric cancer(AFPGC). According to statistics, AFPGC 
accounts for 2.7% to 8% of GC and is considered one of the 
most malignant subtypes.3 D-dimer is a stable terminal degra-
dation product that is produced by fibrin monomer cross-linked 
by activator XIII, and then hydrolyzed by plasmin.4,5 Malignant 
tumors were characterized by a high level of the fibrinolytic 
enzyme, which induces fibrinolysis and increases plasma 
D-dimer. Furthermore, a high level of D-dimer can accelerate 

the appearance of venous thromboembolism (VTE) in cancer 
patients.6 Many studies have demonstrated that a high D-dimer 
can promote the rapid development of malignant tumors,7 
including colorectal cancer,8 GC,9 and liver cancer.10 Tumor 
cells could stimulate the release of procoagulant substances, 
which activate the exogenous coagulation system to cause clot-
ting abnormalities. At the same time, the plasminogen activator 
is activated and increased, and finally plasmin is locally pro-
duced, which can directly degrade the extracellular matrix, mak-
ing tumor cells aggressive. As a very rare GC, AFPGC has both 
adenocarcinoma areas and liver differentiation areas. Some 
patients lose their surgical opportunity at the time of diagnosis. 
Even if radical surgery was performed, the probability of recur-
rence and metastasis was higher compared with patients with 
AFP-negative gastric adenocarcinoma. The standardized and 
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ABSTRACT

BACkGRounD: Alpha-fetoprotein-positive gastric cancer (AFPGC) is a subtype of gastric cancer that is rare in clinical practice and 
extremely malignant. Malignant tumors are often associated with hemorrhage, thrombosis, and even disseminated intravascular coagulation 
(DIC). The D-dimer test is used as a sensitive index in the diagnosis of DIC and fresh thrombosis in malignant tumors. Therefore, this study 
aims to investigate the relationship between D-dimer values and the clinical characteristics and prognosis of patients with serum AFPGC 
(AFP ⩾ 15 μg/L) patients.

MeThoDS: Overall, 120 healthy subjects and 120 AFP-negative gastric cancer (AFP < 15μg/L) patients from May 2017 to July 2018 at the 
Shanxi Cancer Hospital served as the control group in this retrospective cohort study. Additionally, 120 patients with pretreatment advanced 
serum AFP were chosen to analyze clinicopathologic features and factors that affect prognosis. The predictor was the D-dimer, and the out-
come variable was overall survival (OS). Other variables included age, sex, tumor site, T-stage, distant metastasis, and preoperative serum 
tumor biomarkers. Differences in OS rate were analyzed by GraphPad Prism 9.2.0.332. The Cox regression model was used for univariate 
and multivariate analysis.

ReSulTS: In comparison to AFP-negative gastric cancer, we discovered that D-dimer had a meaningfully higher presentation in patients 
with AFPGC (P < .001). Based on D-dimer median levels, the AFPGC patients were divided into two groups, including 39 patients with low 
D-dimer (<1000 ng/mL) and 81 patients with high D-dimer (⩾1000 ng/mL). The variables, including T-stage, distant metastasis, and expres-
sion of HER2, were associated with the value of D-dimer. The D-dimer levels were weakly related to the levels of tumor markers. The differ-
ences in AFPGC patients, with an OS rate of 30.76% for patients with low D-dimer (<1000) and 12.30% with high D-dimer (⩾1000; P = .0027), 
were statistically significant. Cox multivariate analysis of various parameters indicated that T-stage, distant metastasis, vascular embolism, 
level of D-dimer, and tumor biomarkers of AFP were independent risk factors for survival.

ConCluSion: Serum D-dimer levels may be a valuable indicator for predicting AFPGC metastasis and progression.
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consistent treatment of patients has not been previously 
addressed. To date, there are only a few studies that have 
reported the effect of D-dimer on AFPGC. Our study aims to 
investigate the relationship between the levels of D-dimer and 
the clinicopathology and prognosis of AFPGC.

Materials and methods
Patients

Overall, 120 AFP-negative GCs and 120 gastric patients with 
preoperative elevated serum AFP who underwent radical sur-
gery in the Shanxi Cancer Hospital from May 2017 to July 
2018 were evaluated in our study. However, 120 healthy people 
served as the control group. Epidemiological and clinical data 
were collected from patients’ medical records, including age and 
sex at diagnosis, tumor site, T-stage, and distant metastasis. 
Preoperative conventional serum tumor biomarkers were tested, 
including AFP (μg/L), CEA (μg/L), CA19-9 (U/mL), CA242 
(U/mL), and CA72-4 (U/mL), across all inpatients.

The inclusion criteria were as follows:

1. Pathological confirmation of adenocarcinoma;
2. All patients had not received any treatment, including 

neoadjuvant chemotherapy and any antitumor therapy 
prior to the operation;

3. The levels of AFP and D-dimer in all the patients were 
measured prior to the operation.

The exclusion criteria were as follows:

1. Pathologically undiagnosed patients;
2. Patients with more than 50% of information missing.

Study variables

The initial predictor variable of our study was the pretreatment 
D-dimer value. Based on the median value, the patients were 
divided into two subgroups based on the optimal cut-off value 
of 1000 ng/mL.

Follow-up

Patient follow-up data were obtained through reviews of hos-
pital records. Patients were observed until July 31, 2021. The 
overall survival (OS) was the interval between the dates of ini-
tial hospital admission and either the time of last follow-up or 
death due to AFPGC. Censoring occurred for patients who 
were still alive or deceased for other reasons at follow-up.

Statistical analysis

The collected data were processed using GraphPad Prism 
9.2.0.332. Statistically significant differences among patients 
with AFP-negative GC, gastric patients with preoperative ele-
vated serum AFP, and healthy people were determined using 

an unpaired t-test. Correlation analysis was performed for the 
analysis and the relationships between peripheral biomarkers 
and D-dimer. Associations of D-dimer levels with clinico-
pathological characteristics were presented as counts and per-
centages, and were analyzed using a chi-square test. Survival 
curves were calculated using the Kaplan–Meier method. 
Univariate survival analyses and variables with statistical sig-
nificance were entered into the Cox proportional hazards 
regression model analysis. Finally, Cox proportional hazards 
regression model analysis was used to identify the factors asso-
ciated with OS. A P value of less than .05 was considered to be 
statistically significant. SPSS software (V.22.0) for Windows 
was used for all statistical analyses.

Ethical considerations

Since all the data from this study came from hospital records, 
there was no direct contact with patients’ families. The study 
was granted exemption from the ethical review committee of 
Shanxi Province Cancer Hospital (Ethics No. 202208).

Results
Patient characteristics

The results demonstrated that D-dimer levels were signifi-
cantly higher among patients with AFP-negative GC 
(AFP < 15; P < .05) and AFPGC (AFP ⩾ 15; P < .0001), 
compared with healthy humans. Simultaneously, D-dimer was 
expressed to a significantly higher level in AFPGC (P < .001) 
compared with AFP-negative GC (Figure 1A). The results 
demonstrated that the D-dimer was an essential indicator in 
the development of AFPGC.

Clinical factors

We retrospectively collected 120 AFPGC patients. Based on 
their D-dimer average values, 39 patients with low D-dimer 
levels (<1000) and 81 patients with high D-dimer levels 
(⩾1000) emerged to form the team. The relationship with 
study variables vs D-dimer is presented in Table 1. The mean 
D-dimer was 1000 (36-13 170) ng/mL. The D-dimer was con-
nected to 14 (45.2%) patients in the T4 stage of the D-dimer 
(<1000) and 54 (70.1%) patients in the T4 stage of D-dimer 
(⩾1000; P = .028). The value of D-dimer was found to be 
related to tumor metastasis, with 20 (52.6%) of low D-dimer 
(<1000) and 52 (88.1%) of high D-dimer (⩾1000; P < .001). 
However, there was a meaningful difference in the human epi-
dermal growth factor receptor-2 (HER2; P < .001), including 
HER2 (3+) (2, 5.3%) of D-dimer (<1000) and HER2 (3+) 
(⩾1000; 22, 29.6%). Figure 1B shows a scattered plot of serum 
D-dimer in the HER2-negative and -positive cases in AFPGC 
(P < .001).

Our study also demonstrated that pretreating serum 
D-dimer levels was weakly associated with the levels of AFP 
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(R2 = 0.043; Figure 2A), CA19-9 (R2 = 0.034; Figure 2C), 
CA242 (R2 = 0.147; Figure 2D), and CA72-4 (R2 = 0.093; 
Figure 2E). By contrast, there were no relationships between 
the levels of pre-treatment D-dimer and CEA in serum 
(P = .244; Figure 2B). Further study concerning the relation-
ship between the stratified levels of D-dimer and the levels of 
AFP, CEA, CA19-9, CA242, and CA72-4 was discussed. 
Among the 120 AFPGC patients, there were significant dif-
ferences in the serum AFP (P = .0000), CEA (P = .007), 
CA19-9 (P = .004) levels, and no significant difference in the 
CA242 (P = .531) and CA72-4 (P = .710) levels between 39 
patients with low D-dimer (<1000) and 81 patients with 
high D-dimer (⩾1000) (Table 2). These data demonstrate 
that the value of D-dimer and tumor biomarkers may be irrel-
evant regarding tumor progression.

Survival and Cox multivariate regression analysis

All patients received follow-up. The survival curve analyses 
showed that there was a significant difference in the OS times 
between patients with low D-dimer (<1000), with a rate of 
30.76% and high D-dimer (⩾1000) with 12.30% (P = .0027; 
Figure 3A). Compared to the high D-dimer group, the recur-
rence free survival (RFS) of the low D-dimer group was sig-
nificantly shortened, and the difference was found to be 
statistically significant (P < .0001; Figure 3B). Furthermore, 
in this study, such significant characteristics, such as age, sex, 
tumor site, and D-dimer level, were chosen for a univariate 
analysis among the AFPGC patients. T-stage, distant metas-
tasis, vascular embolism, the levels of D-dimer, and tumor 
biomarkers of AFP and CA19-9 in tissues significantly 
impacted the OS (Table 3). The Cox multivariate analysis of 
these parameters selected by univariate analysis identified 
them as independent predictive factors for OS. Fortunately, 
this result indicated that T-stage, distant metastasis, vascular 
embolism, level of D-dimer, and the tumor biomarker of AFP 
were all independent risk factors for survival (Table 3).

Discussion
Worldwide, GC is most prevalent in China, as it accounts for 
approximately 40% of the 1.2 million new cases of GC in the 
world every year. AFPGC is a rare clinically malignant tumor 
that has a unique clinical pathology and bad prognosis. 
Therefore, improving the understanding of pathological mor-
phology and immunophenotype of AFPGC can help prevent 
misdiagnosis for the more common adenocarcinoma, which 
can cause an underestimation of its malignancy, and provides 
better clinical treatment. As with ordinary GC, early diagnosis 
and radical surgery are the only means to cure it. However, 
advanced AFPGC is highly invasive and malignant, so chemo-
therapy is the main treatment. Because the pathogenesis and 
molecular mechanism of AFPGC are still unclear, the choice 
of targeted drugs is still based on common gastric adenocarci-
noma. The D-dimer is a stable end degradation product that 
was produced by a fibrin monomer that is cross-linked by the 
activator XIII, and then hydrolyzed by fibrinolytic enzymes.11 
The presence of D-dimer indicates the existence of coagula-
tion and subsequent fibrinolysis. D-dimer is widely used to 
diagnose disseminated intravascular coagulation, thromboem-
bolism, and myocardial infarction. Recently, it has been 
reported that high levels of D-dimer can be detected across 
certain types of cancers,12 such as lung cancer,5 oral cancer,13 
prostate cancer,14 and colorectal cancer.15 Our research initially 
demonstrated that D-dimer levels were significantly higher 
among patients with AFPGC compared with healthy volun-
teers and AFP-negative GC (Figure 1A). Many people believe 
that increased plasma fibrinogen and D-dimer levels are related 
to metastasis, recurrence, and shortened cancer survival. Diao 
et al16 demonstrated that serum D-dimer levels were advanced 
among typical stomach cancer patients, with metastasis of dis-
tant visceral. The same results were obtained for AFPGC with 
a tendency for distant metastasis (P < .001). It is believed that 
fibrin may form a protective barrier among tumor cells and 
promote angiogenesis, thereby making tumor cells resist 
endogenous defense mechanisms, promoting tumor growth, 

Figure 1. (A) D-dimer levels in healthy people, common gastric cancer (CGC) (AFP < 15 µg/L), and serum AFPGC (AFP ⩾ 15 µg/L). *P < .05, ***P < .001. 

(B). The scattered plot of serum D-dimer in the HER2-negative and -positive cases in AFPGC,***P < .001.
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Table 1. Clinicopathological variables versus D-dimer in patients with AFPGC.

VARiABLE TOTAL NumBER D-DimER < 1000, N (%) D-DimER ⩾ 1000, N (%) CHi-SquARE P

Sex 0.183 .669

male 98 31 (79.5) 67 (82.7)  

Female 22 8 (20.5) 14 (17.3)  

Total 120 39 (100) 81 (100)  

Age (years) 0.914 .339

⩽60 45 17 (43.6) 28 (34.6)  

>60 75 22 (56.4) 53 (65.4)  

Total 120 39 (100) 81 (100)  

Site 0.735 .692

Cardia and body of stomach 65 24 (85.7) 41 (80.4)  

Antrum 13 4 (14.3) 9 (17.6)  

Whole stomach 1 0 (0) 1 (2.0)  

Total 79 28 (100) 51 (100)  

Differentiation degree 0.027 .870

High-medium 23 6 (22.2) 15 (23.8)  

Low 69 21 (77.8) 48 (76.2)  

Total 90 27 (100) 63 (100)  

T-stage 7.120 .028*

T1 + T2 13 7 (22.6) 6 (7.8)  

T3 27 10 (32.3) 17 (22.1)  

T4 68 14 (45.2) 54 (70.1)  

Total 108 31 (100) 77 (100)  

metastasis 15.230 <.001***

Yes 72 20 (52.6) 52 (88.1)  

No 25 18 (47.4) 7 (11.9)  

Total 97 38 (100) 59 (100)  

Nerve infiltration 0.289 .591

Yes 68 28 (71.8) 40 (66.7)  

No 31 11 (28.2) 20 (33.3)  

Total 99 39 (100) 60 (100)  

Vascular embolism 3.061 .080

Yes 70 16 (57.1) 54 (75.0)  

No 30 12 (42.9) 18 (25.0)  

Total 100 28 (100) 72 (100)  

Ki-67-positive rate (%) 0.257 .612

<50 32 12 (35.3) 20 (30.3)  

 (Continued)
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VARiABLE TOTAL NumBER D-DimER < 1000, N (%) D-DimER ⩾ 1000, N (%) CHi-SquARE P

⩾50 68 22 (64.7) 46 (69.7)  

Total 100 34 (100) 66 (100)  

HER2 23.454 <.001***

0/1+ 43 30 (78.9) 13 (30.2)  

2+ 14 6 (15.8) 8 (18.6)  

3+ 24 2 (5.3) 22 (29.6)  

Total 81 38 (100) 43 (100)  

*P < .05, ***P < .001.

Table 1. (Continued)

invasion, and metastasis. At the same time, it has also been 
reported that D-dimer in plasma is a procoagulant marker, 
which is able to express circulating tumor cells or micro-metas-
tasis.17 Recent studies have reported a positive correlation 
between circulating tumor cells and plasma D-dimer levels 
among patients with metastatic breast cancer.18,19 Diao et al20 
observed that among patients with GC with distant metastasis, 
particularly those with visceral metastasis, the plasma D-dimer 
levels increased significantly. SALL4 is widely expressed in 
yolk sac tumors, and also in AFPGC.21 In addition, some arti-
cles pointed out that patients with SALL4-positive tumors 
were more likely to have metastasis.22-24 Therefore, we are able 
to speculate that the level of D-dimer is an essential indicator 
for the discovery of metastasis and progress of AFPGC.

To date, there has been no report about the indicator of poor 
prognosis with optimal cut-off point in AFPGC. In cancer 
patients who have higher D-dimer levels, there is a tendency 
for poor survival prognosis. We defined the cut-off value 
⩾1000 ng/mL with predicting poor prognosis in AFPGC. It 
has been reported that D-dimer levels were influenced by age, 
but not sex, in patients.16,25 However, in our study, our sample 
size may not have been enough to get the best cut-off value, 
which eventually led to no significant difference among sex and 
age between D-dimer (<1000 and ⩾1000). A significant cor-
relation was reported between high D-dimer, fibrinogen degra-
dation product, and tumor node metastasis (TNM) staging of 
colorectal cancer.26 In fact, they considered D-dimer to be a 
promising predictor of clinical staging among patients with 

Figure 2. The relationships between peripheral tumor biomarkers and D-dimer in AFPGC patients. (A). The level of AFP was weakly associated with the 

D-dimer value (R2 = 0.043); (B). The level of CEA was not associated with the D-dimer value (P = .244); (C). The level of CA19-9 was weakly associated 

with the D-dimer value (R2 = 0.034); (D). The level of CA242 was weakly associated with the D-dimer value (R2 = 0.147); (E). The level of CA72-4 was 

weakly associated with the D-dimer value (R2 = 0.093).
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GC.20 It has been confirmed that the D-dimer level was related 
to the depth of tumor invasion in patients with colorectal can-
cer who underwent surgical resection.27 The diagnosis of 
AFPGC is largely dependent on pathomorphology and immu-
nohistochemistry. Studies have demonstrated that all AFPGCs 
express GPC3, and that the expression level of GPC3 may be 
related to the T-stage of the tumor.21 Therefore, GPC3 can be 
used as a therapeutic target for AFPGC. Furthermore, it has 
also been confirmed that the level of D-dimer was found to be 
related to the cancer stages of AFPGC patients and was posi-
tively related to tumorigenesis (P = .028).

HER2 is a proto-oncogene that was encoded by ERBB2 
on chromosome 17. According to earlier studies, it is now 
clear that HER2 is expressed across many tissues, including 
the breast, gastrointestinal tract, kidneys, and heart.28-30 Its 
main function in these tissues is to promote cell proliferation 
and inhibit apoptosis, which can help promote uncontrolled 
cell growth and tumorigenesis. HER2 is associated with the 
progression and adverse clinical outcomes among several 
types of tumors, such as advanced gastric and gastroesopha-
geal junction cancer.31,32 Some molecular-targeted drugs can 
prolong OS and progression-free survival in HER2-positive 

cancers.33 In AFPGC patients, HER2-positive expression of 
high D-dimer levels was higher compared with low D-dimer 
levels, which were 29.6% and 5.3%, respectively. HER2 is fre-
quently expressed in common gastric cancer (CGC) and has 
become a common therapeutic target.34 It is expected that 
additional anti-HER2 drugs will be developed and intro-
duced into clinical practice to treat HER2-positive cancers, 
including AFPGC.

Due to the rapid progression of AFPGC, it is of great sig-
nificance to study more convenient, economic, and nontoxic 
biomarkers, including AFP and CA19-9, to observe clinical 
progress.35 Augmented CA19-9 and CEA levels were statisti-
cally significantly associated with 5-year disease-free survival 
and OS rates.36 It is reported that there is an advanced pattern 
of serum CEA, CA19-9 among AFP-producing GC patients,37 
particularly regarding serosal involvement, lymphatic and 
venous invasion, and lymph node metastasis.38-40 Our present 
study revealed that preoperative serum D-dimer levels were 
weakly associated with other tumor biomarkers, including 
AFP, CEA, and CA19-9, in AFPGC patients. However, there 
was a significant difference in the serum AFP, CEA, and 
CA19-9 between patients with low D-dimers (<1000) and 

Table 2. Tumor makers vs D-dimer in AFPGC patients.

VARiABLE mEDiAN (RANGE) D-DimER < 1000 (N = 39) D-DimER ⩾ 1000 (N = 81) P

AFP 1629.97 (0.20-20 941) 3333.97 (0.71-21 754) <.001***

CEA 15.842 (0.02-146) 27.80 (0.06-143.08) .007***

CA19-9 54.74 (0.30-631.34) 109.71 (2.67-631.34) .004***

CA242 103.29 (0.05-3036.15) 43.09 (1.06-296.66) .531

CA72-4 29.14 (0.50-250.00) 47.56 (0.50-250.00) .710

***P < .001.

Figure 3. Survival curves were calculated by the Kaplan–meier method. Take time as the horizontal axis and survival rate as the vertical axis. (A). 3-year 

OS curve of AFPGC patients stratified by serum D-dimer values (1000 ng/mL). The patients with low D-dimer (< 1000), with a rate of 30.76% and high 

D-dimer (⩾1000) with 12.3% (P = .0027). (B). 3-year RFS curve of AFPGC patients stratified by serum D-dimer values (1000 ng/mL). The patients with low 

D-dimer (<1000), with a rate of 18.5% and high D-dimer (⩾1000) with 6% (P < .0001).

Abbreviations: RFS, recurrence free survival.
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high D-dimers (⩾1000). The increase in D-dimer levels may 
indicate an increase in tumor growth and the activity of tumor 
cell expansion. In this study, we demonstrated that AFP, CA19-
9, and D-dimer significantly impacted the OS of AFPGC 
patients. Our research showed that there was a significant dif-
ference in OS between low D-dimer (30.76%) and high 
D-dimer (12.30%; P = .0027). As with ordinary GC, early diag-
nosis and radical surgery were the only means to cure it. 
However, due to the rapid progression of AFPGC, and the 
high rate of liver metastasis, some patients have lost the chance 
to operate when they were diagnosed. Therefore, the study of 
AFPGC has certain practical significance for clinical diagno-
sis, treatment, and follow-up review (especially for some easily 
detectable indicators, such as D-dimer).

The abnormality of coagulation in a tumor is usually accom-
panied by the development of malignant tumor. Detecting lev-
els of D-dimer have certain clinical application value for 
judging whether AFPGC has metastasis. Early medication 

and proper management can help improve the quality of life 
and prognosis of patients. The detection rate of early GC is 
relatively low in China, as is the case among western countries. 
Gastrectomy cannot be conducted in most AFPGC cases. The 
advantage of this study is that preoperative D-dimer levels 
were monitored and found to be related to the staging and 
metastasis of AFPGC, which truly reflects the prognosis. 
These findings will be helpful to further understand AFPGC 
and to develop interventional therapy in future clinical practice 
to improve prognosis. The deficiency of this study is that 
D-dimer was not detected after operation and during the 
change of disease. Hence, it is impossible to conduct a compre-
hensive analysis. Another limitation is that the sample size of 
AFPGC patients is small, and the observation time is short, 
which is worthy of further verification among a large cohort. 
Therefore, prospective and multicenter studies are needed to 
identify the accurate relationship between D-dimer and the 
prognosis of AFPGC patients.

Table 3. Prognostic factors for AFPGC.

SuRViVAL PARAmETER HR 95% Ci P

univariate analysis  

Age 1.017 0.974-1.062 .451

Sex 0.858 0.248-2.974 .810

Site (cardia and body/antrum) 1.030 0.967-1.096 .363

T-stage (T1-2/T3-4) 2.420 2.051-2.877 <.001***

metastasis (positive/negative) 3.080 2.220-4.280 <.001***

Nerve infiltration (positive/negative) 3.026 0-756.36 .896

Vascular embolism (positive/negative) 5.689 0.126-6.523 <.05*

Ki67 (⩽60%/>60%) 1.290 0.468-3.555 .623

Syn (positive/negative) 0.039 0-819.79 .524

D-dimer (<1000/⩾1000) 2.744 1.035-7.284 <.001***

AFP (15-50,50-1000/>1000) 1.853 0.968-3.695 <.0001***

CEA (<3/⩾3) 1.001 0.986-1.017 .869

CA19-9 (<37/⩾37) 0.446 0.293-0.667 <.001***

multivariate analysis  

T-stage (T1-2/T3-4) 1.512 1.203-1.862 <.001***

metastasis (positive/negative) 3.824 2.522-5.861 <.001***

Vascular embolism (positive/negative) 6.965 1.325-8.523 <.05*

D-dimer (<1000/⩾1000) 1.435 1.024-1.923 <.001***

AFP (15-50,50-1000/>1000) 2.218 1.239-4.021 <.001***

CA19-9 (<37/⩾37) 1.027 0.879-1.078 .262

*P < .05, ***P < .001.
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Conclusions
Serum AFPGC is a clinically rare gastric malignant tumor that 
has significantly different biological characteristics from AFP-
negative GCs. D-dimer was expressed significantly higher in 
AFPGC compared with AFP-negative GC. The variables, 
including T-stage, distant metastasis, and the expression of 
HER2, were found to be associated to the value of the D-dimer. 
It has been verified that the level of D-dimer may serve as an 
independent risk factor for survival in AFPGC patients, as high 
D-dimers (⩾1000) were seen to be at a higher risk of adverse 
outcomes compared with low D-dimers (<1000).
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