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Introduction

Elevated serum alpha-fetoprotein (AFP) levels are 
often detected as a product of fetal liver, yolk sac, and 
some fetal gastrointestinal cells and decrease rapidly 
after birth (Gitlin et al., 1972). Among adults, however, 
elevated AFP levels are often considered abnormal. It is 
generally used as a marker in the diagnosis and follow-up 
of hepatocellular carcinomas and yolk sac tumors. While 
gastric cancer is the most common type of other cancers 
that might be accompanied by high serum AFP levels, 
in rare occasions, AFP elevation might also be seen in 
patients with tumors of other organs such as ovary, lungs, 
pancreas, esophagus, papilla vateri, colon, urinary bladder, 
uterus and the renal pelvis (Saito et al., 1989; Hocking 
et al., 1995; Ueno et al., 2001; Trompetas et al., 2003; 
Yamagata et al., 2004; Hamanakaet al., 2008; Isonishi et 
al., 2009). Bourreille et al., (1970 ) reported the first case 
of gastric cancer with liver metastasis and elevated AFP 
levels. In later studies that evaluated different case series 
of widespread and early stage gastric cancer, those were 
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Abstract

 Background: Elevated serum alpha-fetoprotein (AFP) levels in adults are considered abnormal. This parameter 
is used mostly in the diagnosis and follow-up of hepatocellular carcinomas and yolk sac tumors. Among the other 
rare tumors accompanied with elevated serum AFP levels, gastric cancer is the most common. In this study, we 
evaluated the follow-up and comparison of the treatment and marker response of patients with metastatic gastric 
cancer who had elevated serum AFP levels. Materials and Methods: We performed a retrospective study, including 
all consecutive patients with advanced gastric cancer, who received systemic chemotherapy with elevated AFP 
level. Results: Seventeen metastatic gastric cancer patients with elevated AFP levels at the time of diagnosis were 
evaluated. Fourteen (82.4%) were males and three (17.6%) were females. The primary tumor localization was 
the gastric body in 8 (76.4%), cardia in 7 (41.2%), and antrum in 2 (11.8%). Hepatic metastasis was observed in 
13 (76.4%) at the time of diagnosis. When the relationship of AFP levels and carcinoembryonic antigen (CEA) 
response of the patients with their radiologic responses was evaluated, it was found that the radiologic response 
was compatible with AFP response in 16 (94.1%) patients and with CEA response in 12 (70.6%); however, in 5 
(29.4%) patients no accordance was observed between radiological and CEA responses. Conclusions: Follow-
up of AFP levels in metastatic gastric cancer patients with elevated AFP levels may allow prediction of early 
treatment response and could be more useful than the CEA marker for follow-up in response evaluation.  
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described as tumors with poor prognoses with high rates of 
liver metastasis and lymphatic and venous micro invasion 
(Chang et al., 1990; Motoyama et al., 1993; Shibata et 
al., 2007). Elevated AFP levels are reported likely to 
be observed in 1.3-15% of all gastric cancer patients 
(McIntire et al., 1971;Akai and Kato, 1973;Takahashi 
et al., 1987). AFP-producing gastric cancer patients 
were determined to have significantly shorter survival 
than AFP-negative patients (Chang et al., 1992; Mittal 
et al., 2013). On the other hand, though AFP elevation 
often accompanies gastric cancer patients with hepatoid 
differentiation, it should not be expected to be high in all 
cases. Adenocarcinomas with hepatoid differentiation may 
be observed in the absence of elevated AFP levels as well. 
Nagai et al. reported that among the AFP-producing gastric 
cancer cases, those with hepatoid adenocarcinomas have 
worse prognoses than non-hepatoid cases (Nagai et al., 
1993). Currently, there is no information of a difference 
between AFP-producing and AFP-negative gastric cancer 
patients in terms of treatment and follow-up in routine 
practice. In this study, the general characteristics along 
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with their treatment response and marker follow-up of 
metastatic gastric cancer patients with elevated AFP 
levels, who were administered systemic chemotherapy, 
were evaluated. 

Materials and Methods

In this study, we retrospectively reviewed the 
files of the patients diagnosed with metastatic gastric 
carcinoma, who received chemotherapy. The medical 
files and electronic records of the patients followed 
up between June 2011 and September 2014 in two 
centers were evaluated. All patients had gastric cancer 
confirmed histopathologically, and among them, only 
the AFP-producing group at metastatic stage who was 
at the beginning of their treatment was included in the 
study (n=17). Patients with chronic hepatitis, cirrhosis, 
or hepatocellular carcinomas were excluded from 
study. Gender, age, tumor localization, metastatic areas, 
AFP and CEA values at the time of the diagnosis and 
post-treatment period, first-line therapy response, and 
survival rates were recorded. The marker responses were 
evaluated as a complete response if the baseline values 
returned to normal on the 4th post-chemotherapy week; 
partial response if more than 50% decrease was observed; 
stable response if the decrease was <50% or an increase 
occurred; and progression if >50% increase was observed 
in the marker level (Yamao et al., 1999; Riaz et al., 2009). 
Radiologic evaluations were made based on Response 
Evaluation Criteria in Solid Tumors (RECIST) version 1.1.

Statistical analysis
Statistical analyses were performed using Statistical 

Package for Social Sciences (SPSS) version 18. 
Descriptive statistical analysis was performed for the 
demographic characteristics of the patients. 

Results 

Investigation of the medical files and electronic 
records of metastatic gastric cancer patients yielded that 
AFP values of 89 patients were asked for at the time of 

diagnosis, and 17 (19.1%) of them were determined to 
have elevated AFP levels. It was observed that AFP and 
CEA levels were monitored together in the follow-up 
of the patients. The median age of the patients was 59 
(range:45-77) years. The numbers of male and female 
patients included in the study were 14 (82.4%) and 3 
(17.6%), respectively. Primary tumor localizations were 
the gastric body in 8 (47.1%), cardia in 7 (41.2%), and 
antrum in 2 (11.8%)of the cases. While metastasis regions 
included liver, peritoneum, lymph nodes, and lungs, 13 
(76.4%) of the patients had liver metastasis at the time of 
diagnosis. Well-differentiated tumors were not observed 
in any of the participants; while 8(47.1%) patients had 
poorly-differentiated and 9 (52.9%) had moderately-
differentiated adenocarcinoma. The general characteristics 
of our patients were demonstrated in Table 1.

The highest and the lowest AFP levels observed among 
our patients at the time of diagnosis were 140080 ng/ml 
and 140 ng/ml, respectively. Elevated AFP levels were 
accompanied by elevated CEA levels in all the cases 
except for one patient. Treatment response and AFP 
response were fully consistent in 16 of the 17 patients. 
The patient with the highest AFP level of 140080 ng/ml 
was determined to have their AFP level regress to 5600 
ng/ml within 2 weeks of treatment and to 1000 at the end 
of the 4th week. Consistent with this marker response, 
an objective response was observed in the computerized 
tomography (CT) scan obtained at the end of the 4th week 
(Figure 1). There were 7 patients with regular monitoring 
of AFP and CEA before and after each treatment cycle. 
Figure 2 displays the treatment and AFP response rates of 
these patients. One of them who had marker progression 
by the beginning of 2nd cycle was radiologically 
determined to be non-responsive, while the other 6 
patients who had a marker response by the beginning of 
2nd cure were observed to be responsive radiologically, in 
accordance with their early marker responses. Treatment 
response rates of the patients were determined as 12 
(70.6%) partial responses, 2 (11.8%) stable disease, and 
3 (17.6%) progression. Among 8 of the 12 patients that 
had progression following first-line treatment received 
second-line chemotherapy; 2 patients had a partial one 

Table 1. Clinical and Pathologic Characteristics
Case Age Gender Tumour location Distant metastasis location Histological type

1 70 M Body Liver-Lung Poorly differentiated adenocarcinoma
2 54 M Body Liver-Lymphnodes Poorly differentiated adenocarcinoma
3 47 M Antrum Liver-Lymphnodes Moderately differentiated adenocarcinoma
4 51 M Cardia Liver-Lymphnodes Poorly differentiated adenocarcinoma
5 58 M Body Lymphnodes Poorly differentiated adenocarcinoma
6 75 M Cardia Lymphnodes Moderately differentiated adenocarcinoma
7 67 F Cardia Peritoneal-Lymphnodes Moderately differentiated adenocarcinoma
8 63 M Body Liver-Lymphnodes Poorly differentiated adenocarcinoma
9 59 M Body Liver Poorly differentiated adenocarcinoma
10 54 M Body Liver-Lymphnodes Poorly differentiated adenocarcinoma
11 53 M Cardia Liver-Lymphnodes Poorly differentiated adenocarcinoma
12 73 M Body Liver Moderately differentiated adenocarcinoma
13 51 M Cardia Liver Moderately differentiated adenocarcinoma
14 68 F Cardia Liver Moderately differentiated adenocarcinoma
15 77 M Antrum Lymphnodes Moderately differentiated adenocarcinoma
16 45 F Body Liver-Lymphnodes Moderately differentiated adenocarcinoma
17 70 M Cardia Liver-Lymphnodes Moderately differentiated adenocarcinoma
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had a stable disease; one was not evaluated for a response, 
and 4 patients had progression. AFP marker response and 
treatment response were compatible after second-line 
treatment as well. Treatment response, marker response, 
and survival rates of the patients are presented in Table 2. 
An evaluation of radiological and marker responses has 
shown that AFP marker response is consistent with the 
radiological response more strongly than CEA marker.

A consistency was detected between the radiological 
and AFP marker responses in 16 of the 17 patients 
evaluated in this study. Only one patient had a partial AFP 
marker response despite a stable disease upon radiological 
examination. On the other hand, CEA marker response 
evaluation has shown a consistency with the radiological 
response of 12, but not in five patients.  A stable CEA 
marker response was observed in four patients with 
partial response and one patient with progression upon 
radiological evaluation. Consistency rates of marker and 
radiologic responses are displayed in Table 3. 

Table 2. Serum Alpha-fetoprotein (AFP) Levels and Treatment Outcome Relationship
Case Initial AFP AFP after treatment Initial CEA CEA after  reatment Response to treatment Outcome
 (ng/ml) (ng/ml) (ng/ml) (ng/ml)  (months)

1 590 6 13172 643 Partial 9, Died
2 218 90 91 68 Partial 10, Died
3 429 8 179 52 Partial 14, Alive
4 1000 22 728 9 Partial 9.5, Died
5 143 415 20 62 Progression 13, Died
6 565 96 5 4.5 Partial 10, Died
7 258 26 17 11 Partial 8.5, Died
8 16331 1100 150 6 Partial 8, Died
9 30000 50000 510 592 Progression 3, Died
10 6836 8 11.5 3.2 Partial 14.5, Died
11 17550 256 12.4 6.7 Partial 22, Died
12 200 150 9 8 Stable 11, Died
13 36900 16200 9 6 Stable 7, Died
14 187 47 52 8 Partial 15, Died
15 1210 5250 31 47 Progression 6, Died
16 140080 1000 38 9 Partial 7, Alive
17 140 10 25 11 Partial 7, Alive

Table 3. Comparisons of Responses with Tumor 
Markers and Radiology
Case AFP               CEA  Radiologic      Correlation with  
      response        response    response              radiologic
   (Recist 1.1) response 

1 Partial Partial Partial AFP and CEA
2 Partial Stable Partial AFP
3 Partial Partial Partial AFP and CEA
4 Partial Partial Partial AFP and CEA
5 Progression Progression Progression AFP and CEA
6 Partial Stable Partial AFP
7 Partial Stable Partial AFP
8 Partial Partial Partial AFP and CEA
9 Progression Stable Progression AFP
10 Partial Partial Partial AFP and CEA
11 Partial Stable Partial AFP
12 Stable Stable Stable AFP and CEA
13 Partial Stable Stable CEA
14 Partial Partial Partial AFP and CEA
15 Progression Progression Progression AFP and CEA
16 Partial Partial Partial AFP and CEA
17 Partial Partial Partial AFP and CEA

Figure 1. Axial CT. a) after IV contrast material in the right 
liver lobe marked contrast enhancing 123x90 mm solid mass 
lesion (initial AFP level 140080 ng/ml); b), 45x37 mm cystic 
solid mass lesion (4 weeks after treatment, AFP 1000 ng / ml)

(a)	  

Figure 2. AFP Response after Treatment

(b)	  
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Discussion

The patients included in this study were metastatic 
gastric cancer patients with elevated serum AFP levels, 
which were followed-up at 2 centers in the Eastern 
Turkey. The relationship between elevated AFP levels 
was evaluated; and treatment response and the treatment 
responses by early decrease or increase in AFP levels were 
compared. AFP is a protein with a molecular weight of 
70000 Dalton and a half-life of 5-7 days (Marx et al., 2002; 
Shu et al., 2012). Therefore, with its short half-life, it is 
believed to be an early indicator of treatment response.

In our study, as shown in Figure 1, AFP level follow-up 
was considered an early indicator of treatment response 
and disease progression in 7 patients. We observed a 
consistency between the radiological and AFP responses 
in all patients in this study, except for one patient. Larger-
scale studies often compared patients with high and normal 
AFP levels in a preoperative period. In those studies, as 
opposed to our study, the majority of the patients consisted 
of early stage patients with low rates of elevated AFP 
levels. Elevated AFP levels were detected in 58 (4.5%) 
of the 1294 patients evaluated preoperatively in Lin et 
al.’s study, in 53 (1.6%) of the 3374 patients in Inoue et 
al.’s study, and in 104 (2.3%) of the 4426 patients in Liu 
et al.’s study (Inoue et al., 2010; Liu et al., 2010; Lin et 
al., 2014). Inoue et al. (2010)’s study with the relatively 
lower rates is believed to be affected by the high rate 
of early stage patients enrolled. We, on the other hand, 
evaluated metastatic gastric cancer patients only. Among 
the 89 patients whose AFP levels were evaluated, 17 
(19.1%) were determined to have elevated AFP levels, the 
highest proportion reported in medical literature so far. We 
believe that this difference may be caused by two reasons. 
First, all patients enrolled in our study were metastatic 
patients, which may have led to higher rates of elevated 
AFP levels. Second, the study was conducted in an area 
of Turkey that is different than the rest of the country as it 
is endemic for gastrointestinal system tumors, especially 
for gastric and esophagus cancers, with gastric cancer as 
the most common cancer type (Turkdogan et al., 1998; 
Baek et al., 2011). 

Another distinct characteristic of our sample that is 
different than the literature is the tumor localization. Prior 
studies have reported antrum (the lower one-third of the 
stomach) as the most common (40%-61.5%) primary 
tumor localization (Inoue et al., 2010; Liu et al., 2010; 
Baek et al., 2011; Chun and Kwon, 2011; Lin et al., 2014). 
In our study, on the other hand, antrum was the least 
common tumor localization with 2 (11.8%) cases. While 
different 5-year survival rates (9-66%) have been reported 
in many studies, the difference between these rates was 
believed to be primarily due to the difference between 
disease stages (Inoue et al., 2010; Liu et al., 2010; Lin 
et al., 2014; Chun and Kwon, 2011; Zhang et al., 2011). 
Maruyama et al. (2006), in their study comparing a large 
number of metastatic gastric cancer patients, reported that 
5-year survival was worst among early stage operated 
patients with elevated AFP levels, while stage 4 patients 
did not demonstrate a difference by high or normal AFP 
levels (8 vs 9.9%).

The limitations of our study are that it was a 
retrospective study and was conducted with a regional 
homogeneous patient group. Lack of immunohisto 
chemical AFP staining in pathology specimens of our 
patients and of reporting on their hepatoid differentiation 
can also be listed among limitations. Elevated AFP levels 
have been reported not to cause a difference among stage 
4 patients (Maruyama et al., 2006) but to have poor 
prognosis among hepatoid carcinoma cases compared 
to non-hepatoid cases (Nagai et al., 1993). In our study, 
independent of elevated AFP levels, partial response was 
observed among elevated AFP level patients as well, 
whose treatment responses are presented in Table 2. 
Among the 17 patients, total response rate for first-line 
therapy was 82.4% with 12 (70.6%) partial responses and 
2 (11.8%) stable disease. 

Metastatic gastric cancer patients with elevated AFP 
levels were also observed to have high CEA levels, and 
it was determined that both markers could be monitored 
for a treatment response. However, as shown in Table 3, 
radiological and marker response evaluation has shown 
that AFP marker response is more strongly consistent with 
the radiological response than is CEA marker response. 
Of the 17 patients, 16 (94.1%) had AFP responses were 
consistent, but 12 (70.6%) had CEA responses consistent 
with radiological responses. Therefore, AFP marker 
follow-up is considered of more value than CEA marker 
follow-up for metastatic gastric cancer patients with 
elevated AFP levels. Moreover, it should be considered 
that the short half-life of AFP could ensure early 
predictions of treatment response.

In conclusion, while regional differences are expected 
to have played a role, due to the high response rates 
obtained with our sample, it is concluded that the diseases 
might have an aggressive course for metastatic gastric 
cancer patients with elevated AFP levels and that AFP 
levels are a better indicator than CEA for early response 
and diagnosis to ensure early onset of treatment and 
patient follow-up.
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