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Abstract

Background: Patients with AFP producing gastric cancer had a high incidence of liver metastasis and poor prognosis. There is some controversy about the clinical manifestation in these patients. 

Methods:  We enrolled 20 patients that had gastric cancer with serum AFP >20 ng/ml and 4,36 patients that had gastric cancer with serum AFP <20 ng/ml prior to surgery. Clinical manifestations were compared between both groups. 

Results: There was more early gastric cancer (30% vs. 4%) and less advance gastric cancer (65% vs. 96%) in the AFP<20 group than the AFP>20 group (p<0.001). The liver and lymph node metastasis were less in the AFP<20 group (4 % vs. 27%, p<0.001 and 60.7% vs.91.4%, p<0.001). The independent predictors for survival time were: AFP level, age, peritoneal seeding, liver metastasis, lymph node metastasis, vascular invasion, TNM stage, curative surgery, serosal invasion, and Lauren classification. 
Conclusion: Patients with high serum AFP had high liver and lymph node metastasis and a very poor prognosis. More aggressive management with multimodal therapy (e.g. chemotherapy, radiotherapy) may be needed when treating such patients. Adding numbers of patients are needed in the next two years. 
Introduction

Alpha-fetoprotein (AFP) is a glycoprotein that is normally produced during gestation by the fetal liver and yolk sac.1 The elevation of the serum AFP level is considered to be abnormal in adults and is often used as a tumor marker for hepatocellular carcinoma and tumors of gonadal origin.2 However, a variety of other malignancies also produce AFP, of which gastric cancer is the most common.3 Elevated serum AFP may occur in patients with chronic liver disease without HCC such as viral hepatitis and cirrhosis.4, 5 

AFP producing gastric cancer (AFPGC) is rare and makes up only about 1-6% of all gastric cancers.6 Patients with AFPGC are usually associated with poor prognosis because of liver and lymph node metastasis. 3,7
There are few studies concerning the clinicopathologic features and long-term survival in patients with AFPGC to date. Controversy exists about their clinical manifestation. Therefore, in this retrospective study, we reviewed the clinicopathologic findings of 20 Chinese patients with AFPGC and 436 patients with normal serum AFP in a single center. We also correlated the survival time with the levels of AFP. 

Methods

We reviewed the medical records of 3172 consecutive patients with gastric adenocarcinoma who had received surgical intervention at the Veterans General Hospital-Taipei between June 1988 and December 2011. Preoperative serum AFP was assessed by the radioimmunoassay methods (normal value less than 20ng/ml) in 436 patients. A total of 37 patients with acute or chronic hepatitis, cirrhosis or hepatocellular carcinoma were excluded from the analysis. 

 Surgical and pathological findings were recorded according to the Japanese Classification of Gastric Carcinoma and Lauren classification.8, 9 Node status and disease stage were assessed according to the International Union Against Cancer tumor node metastasis (TNM) system. 10
Sex, age, tumor size (mucosal size for the tumor), peritoneal seeding, liver metastasis, lymph node metastasis, location of main tumor, lymphatic and vascular invasion, clinical staging, curative surgery, cause of death, morphological appearance and depth of cancer involvement, cancer cell differentiation, survival time were recorded.

Statistical analysis was performed using the SPSS program (SPSS for Windows version 10.0; SPSS Inc., Chicago, IL, USA). The Chi-squared test with Yates’s correction of continuity was used for comparison of the categorical data. Fisher’s exact test was used when the numbers were less than five. Survival curves were estimated by the Kaplan-Meier method. Differences were examined with the log-rank test. A multivariate analysis of the prognostic factors was evaluated using the Cox proportional hazards model (forward stepwise method). Differences were considered significant when the p value was less than 0.05. 
Results

Among the 1294 patients, 40 (3 per cent) were enrolled as having a raised level of AFP (> 20 ng/ml). Preoperative serum AFP levels ranged from 20.6 to 9999.9 (median 90.4) ng/ml. The median follow-up period was 45.2 months.
The clinicopathological features of patients in AFP ≦ 20 group (n = 436) and AFP > 20 group (n = 20) were compared . It showed that sex, age, tumor size, peritoneal seeding, and tumor location were similar between the two groups. There was a higher incidence of vascular invasion (17.2% vs. 3.8%, p<0.001), lymphatic invasion (70.7% vs. 59.7%, p<0.001), liver metastasis (27.6% vs. 4.4%, p<0.001) and lymph node metastasis (91.4% vs. 60.7%, p<0.001) in the AFP > 20 group than in the AFP ≦ 20 group. Those in the AFP > 20 group had more stage IV and less stage I and II than patients with normal serum AFP (p<0.001). Less patients in the AFP > 20 group received curative surgery than those in the AFP ≦ 20 group (10.3 % vs. 37.9 %, p < 0.001). More patients died of the gastric cancer in the AFP > 20 group than those in the AFP ≦ 20 group (58.6% vs. 27.1%, p<0.001).
The depth of cancer involvement in the gastric wall was analyzed in Table 2. There were fewer cases of early gastric cancer (EGC, 4% vs. 30%, p < 0.001) and more cases of advanced gastric cancer (AGC, 96% vs. 70%, p<0.001) in the AFP>20 group. Cancer cells in the two EGC patients in the AFP>20 group involved intramucosal and muscularis mucosa layers. There were 349 patients (30.1%) with EGC in the AFP<20 group. Their cancer cells confined to intramucosa in 97 cases(27.8%), muscularis mucosa in 94 cases (26.9%) and submucosal layer in 158 cases (45.3%). 
More patients with cancer cells penetrated to serosal layer and beyond (40, 80% vs.628, 54.2%, p < 0.001) in the AFP > 20 group. The histological classification of cancer cells in the two groups were summarized in Table 3. Poorly differentiated cancers (Por 1, Por 2, signet-ring cell, mucinous adenocarcinoma) were not statistical different between AFP<20 (558, 48.7%) and AFP>20 groups (23, 50%, p=0.87). There was no statistically significant difference between AFP<20 and AFP>20 groups according to the Lauren classification. 
In univariate analysis, AFP levels > 20 ng/ml, male, age over 60 years old, tumor size greater than 7 cm, peritoneal seeding, liver metastasis, lymph node metastasis, lymphatic and vascular invasion, tumor stage IV, no curative surgery, serosal invasion, poorly differentiated cell and diffuse cell type were associated with a poor survival duration (Table 4). 
With multivariate analysis, we found the independent prognostic factors for survival were: AFP level, age, peritoneal seeding, liver metastasis, lymph node metastasis, vascular invasion, TNM stage, curative surgery, serosal invasion, and Lauren classification (Table 5). 

Discussion

In this study, 20 AFPGC patients were associated with a high percentage of lymph node and liver metastasis, and poor prognosis. The prevalence of AFPGC is reported to be 0.17-8.4% in patients with gastric cancer. 3,6,11-14 The clinical manifestation of patients with AFPGC has rarely been observed because of its paucity. 15 Furthermore, controversy exists about their manifestation. 

In this study, we observed that 4.6% (20/436) of gastric cancer patients had an abnormal serum AFP which was comparable to other reports. To avoid confounding factors in patients with AFPGC, we excluded patients with liver disease (cirrhosis, hepatoma, and acute hepatitis). A total of 37 patients were excluded from the analysis due to liver disease.
Liver metastasis (14.3-75.6%) is one of the main features of AFPGC or hepatoid adenocarcinoma of the stomach (HAS). 12-14, 16 In our series, 16 (27.6%) patients in the AFPGC group were found to have liver metastasis during the following period. They had much more liver metastasis than those patients with normal serum AFP (53, 4.4%, p<0.001). However, there are some different observations in the related literature. Nakajima reported that there was no correlation between positive AFP values and histopathologic difference, lymph node metastases, vessel invasion, and liver metastases. 17 
Lymph node involvement occurred in 62.9-100% (8, 11-15). Lymph node metastasis is more over AFPGC patients than those with normal serum AFP (91.4% vs. 60.7%, p<0.001). Vascular invasion of AFPGC was very common. It occurred in 63.5-75.6% patients with AFPGC or HAS. 3, 6, 11, 16 In our series, it occurred in 10 patients (17.2%) with AFPGC and 47 (3.8%) patients with normal serum AFP (p<0.001). Lymphatic invasion occurred in 71.4-86.7% patients with AFPGC or HAS.11,12 16, 18 In our series, it occurred in 41 patients (70.7%) with AFPGC and 738 (59.7%) patients with normal serum AFP (p<0.001). 

The lower one third of the stomach is most common location for patients with AFPGC or HAS, ranging from 40-61.5%.3, 6, 11-13, 16 We had a similar observation. In our series, the main cancer was over the antrum in 10 (50%) patients with AFPGC and 226 (52%) patients with normal serum AFP. 
Concerning clinical staging, there are a number of different observations in the related literature. In one large series of 270 cases, Adachi et al showed that most of AFPGC had serosal invasion, lymph node metastasis, liver metastasis and three fourths were in stage III or IV.15 They found the 5-year survival rate after gastrectomy was only 22%. The poor prognosis was mostly due to simultaneous metastases or early recurrence in the liver. However, Chun et al reported that 26 (74%) AFPGC patients were in stage I or II. 12 From our observations, we observed that patients with normal serum AFP had more stage I (25.2% vs. 3.3%) and less stage IV (27.1% vs. 58.6%, p< 0.001) as compared with patients with AFPGC. 
More patients in the AFPGC group died of gastric cancer than patients with normal serum AFP (58.6% vs. 27.1%, p<0.001). This may be explained by low curative operation and more recurrent gastric cancer and liver metastasis in the patients with AFPGC. 

EGC in patients with HAS or AFPGC has been reported to be 0-42.9%.3, 6, 11-14, 16, 19 The majority of the reported data are less than 10%.6, 12, 14 However, there have been different observations. Chun et al. found 15 patients (42.9%) with AFPGC were at an early stage. 13 In our series, EGC was found to be 4% (1/20) in patients with AFPGC which is less than that in the patients with normal AFP (349/1158, 30.1%, p<0.001). Our finding is compatible with most reports (0-19.4%). 6, 11, 14 In most reports, AGC was found in the majority of patients with HAS or AFPGC. 3, 6, 12, 14 In our observation, patients with AFPGC had more AGC than patients with normal serum AFP (96% vs. 69.9%, p<0.001). 

Poorly differentiation of cancer cells is found to be predominated in patients with AFPGC or HAS (48.6-64.4%).3, 12, 13, 16 However, different findings have also been reported. In one large pooled data from Japan, Adachi et al found well differentiated cancers was predominated in patients with AFPGC (218, 87.2%). 15 In our observation, we found that poorly differentiation of cancer cells (Por1, Por2, signet ring cell, mucinous adenocarcinoma) were similar between both groups (10, 50% in the AFPGC group and 212, 48.7% in the normal serum AFP group, p=0.87). 

Surgery is the main therapy for gastric cancer so far. However, only 2 patients (10%) in the AFPGC group had a successful radical operation in our observation. In contrast, patients with normal serum AFP had a much higher successful radical operation (165, 38%, p<0.001). This may explain why the AFPGC group had a higher liver metastasis and worse prognosis than patients with normal serum AFP. 
Other authors found that patients with AFPGC had a shorter survival duration. In one large series, Liu et al found that the 1-, 3-, and 5-year survival rates of patients with AFPGC were 53%, 35% and 28% respectively. 3 In their series, they found that patients with AFPGC or HAS had a poor prognosis than AFP negative (p<0.01) or non-HAS (p<0.05). 3 Chun et al found that the 5-year survival rate of AFP producing groups was significantly poorer than that in the AFP-negative group (66% vs. 80%, p=0.002). 13 However, their 5-year survival rate was extremely high as compared with other reports. In our observation, we found The 1-, 3-, 5- and 10-year survival rates of patients with AFP > 20 but ≦ 300 group were 46.7 %, 28.9 %, 17.8 % and 13.3 %, respectively. The 1-, 3-year and 5-year survival rates of patients with AFP > 300 group were 15.4 %, 7.7 % and 0 %, respectively. The patients with AFP ≦ 20 had the best survival time, while the patients with AFP > 300 had the poorest survival (p<0.001; Figure 1). 

In conclusion, patients with AFP production had a low successful operation rate, a high liver and lymph node metastasis and a very poor prognosis. More aggressive management with multimodal therapy (e.g. chemotherapy, radiotherapy) may be needed when treating such patients. Further adding case number is needed. 
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