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Successful multimodal therapy for an o-fetoprotein-producing
gastric cancer patient with simultaneous liver metastases
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Abstract. a-fetoprotein-producing gastric cancer (AFPGC)
is considered to be a special type of stomach cancer, due its
features of high malignancy, fast progression, easy transferral
and a poor prognosis. No standard therapy is currently avail-
able for patients with AFPGC. In the present study, the case of
a 59-year-old male diagnosed with AFPGC and simultaneous
liver metastases is presented. The patient presented with
abdominal bloating and multiple liver lesions were revealed
upon imaging. During the course of treatment, the patient's
serum AFP level increased to a maximum of 20,624.6 ug/l.
The patient survived for 30 months and was ultimately treated
with multimodal therapy, including surgery, chemotherapy,
interventional therapy and molecular targeted therapy.
Treatment with paclitaxel, irinotecan and TS-1, particularly
sorafenib as a molecular targeted drug, are effective for such
patients. The choice of chemotherapy regimen according to
the Lauren classification and the use of oral sorafenib are
likely to be novel and effective treatments for this type of
stomach cancer. However, investigations should be performed
to identify the gastric cancer patient population most receptive
to sorafenib treatment. In addition, combined chemotherapy
and molecular targeting treatment requires further study in
order to determine if a synergistic effect is present. Further
investigation in a large-sample study is required to confirm the
validity of these results.

Introduction

Gastric cancer (GC) is the second most common cause
of cancer-related mortality globally (1). a-fetoprotein
(AFP)-producing GC (AFPGC) is a special type of stomach
cancer, due to its rareness, and its aggressive and malignant
features. AFPGC was initially described by Bourreille er al
in 1970 (2) in gastric cancer patients that exhibited elevated
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levels of serum AFP and simultaneous liver metastases.
AFPGC is characterized by elevated levels of serum AFP and
thus, this forms the basis for diagnosis of the disease. However,
at present, the exact definition of AFPGC remains unclear (2).
We hypothesize that histopathological examination is impor-
tant for the diagnosis of AFPGC, as other malignancies,
such as hepatitis, cirrhosis, hepatocellular carcinoma and
germ cell malignancies, also produce AFP and thus, must
be excluded. According to the English-language literature,
AFPGC accounts for 1.3-15% of GC cases worldwide (3-8).
To the best of our knowledge, no standard therapy is currently
available for patients with AFPGC and the prognosis remains
extremely poor. In 1965, the Lauren classification of gastric
carcinoma (9) was established, which may be applied to guide
treatment choices and predict prognosis of gastric cancer
patients. The present study reports the case of an AFPGC
patient with simultaneous liver metastases who ultimately
achieved an overall survival time of 30 months following
multi-modal therapy.

Case report

A 59-year-old male with upper abdominal bloating presented
to a local hospital in January 2012. The patient had no history
of hepatitis and there was no significant relevant family history.
Endoscopy revealed a primary lesion located in the gastric cardia.
Subsequent pathological examination of biopsy specimens
determined the lesion to be an adenocarcinoma. Ultrasound
and computed tomography revealed multiple lesions in the
liver. The liver metastases lesions were defined as unresectable
lesions (Fig. 1). The patient underwent a proximal gastrectomy
plus liver nodule biopsy in January 2012. Histopathological
examination demonstrated moderately-differentiated adenocar-
cinoma (Fig. 2A), diffuse type (Lauren classification) (9). Three
lymph node metastases were detected in 28 retrieved lymph
nodes. Cancer tissue was found in the liver nodules. Immuno-
histochemical analysis revealed that epidermal growth factor
receptor protein and AFP (Fig. 2B) were positively expressed.
However, the tumor cells were negative for vascular endothe-
lial growth factor (VEGF) and C-met. Fluorescence in situ
hybridization revealed that HER-2 gene amplification was
negative. Individual tumor target detection revealed that VEGF
receptor 1 (VEGFR1) mRNA expression was low [=35.3% (low,
0.0-40.0%; moderate, 40.1-80.0%; high, 80.1-100.0%)], that
VEGFR2 mRNA expression was low [=14.0% (low, 0.0-40.0%;
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moderate, 40.1-80.0%; high, 80.1-100.0%)] and that VEGFR3
mRNA expression was moderate [=50.3% (low, 0.0-40.0%;
moderate, 40.1-80.0%; high, 80.1-100.0%)]. The post-operative
period of the patient was uneventful and the bloating in the
upper abdomen disappeared.

At 1 month post-diagnosis, the patient was referred to
the 81st Hospital of the People's Liberation Army (Nanjing,
Jiangsu, China) for chemotherapy. The serum level of
carcinoembryonic antigen (CEA) was 173.3 ug/l (normal
range, 0-9.9 ug/1) and the serum AFP was not checked. Other
data obtained from laboratory investigations were within
the normal ranges. The patient was treated with a paclitaxel
(135 mg/m?)/leucovorin calcium (200 mg/m?)/fluorouracil
(2.4 g/m?) regimen (TLF) as first-line treatment. This regimen
was repeated every 3 weeks for 6 cycles. During each course
of this chemotherapy, the patient suffered from grade 1 leuco-
penia, according to the Common Terminology Criteria for
Adverse Events (version 3.0) (10). Subsequent to 6 cycles of
treatment, compared with the lesions in the baseline period, the
liver lesions were markedly smaller. According to the Response
Evaluation Criteria in Solid Tumors criteria (version 1.1) (11),
the evaluation of efficacy indicated a partial response (PR)
(Fig. 3). The serum CEA level returned to normal. Thereafter,
1 cycle of Xeloda monotherapy (1,250 mg/m? on prescription,
days 1-14) was administered as maintenance treatment.

At 9 months post-diagnosis, the serum AFP level was
recorded at 43.9 ug/l (normal range, 0-10.0 ug/1). To treat the
liver metastases, 4 cycles of transhepatic arterial chemotherapy
and embolization (TACE)-oxaliplatin (150 mg)/S-1 (50 mg/m?
on prescription, days 1-28) (oral) was administered. No signifi-
cant adverse effects were observed and no gastrointestinal
or bone marrow toxicities were detected. Following 2 cycles
of treatment, the serum AFP level had decreased to normal.
Computed tomography evaluation showed that the efficacy
was being maintained as a PR.

At 19 months post-diagnosis, the serum level of AFP had
increased to 186.8 pg/l. Computed tomography revealed retro-
peritoneal lymph node swelling and new metastases to the right
lung. The efficacy was now evaluated as progressive disease
(PD). The patient accepted CPT-11/leucovorin calcium/fluoro-
uracil regimen (FOLFIRI) chemotherapy. Following 2 cycles
of treatment, the serum AFP level had decreased to a normal
level. However, subsequent to 4 cycles of treatment, computed
tomography revealed that the liver metastases had increased in
size by ~10% compared with previously, and the serum AFP
level had increased to 340.4 ug/l. The disease was considered
to be undergoing slow progression and 1 cycle of an oxali-
platin/capecitabine regimen was administered as palliative
chemotherapy.

At 22 months post-diagnosis, the serum AFP level had
increased to 998.8 ug/l. The patient required active treatment.
By searching the literature, a single study was found on AFPGC
patients who were orally administered sorafenib to extend their
survival time and improve their quality of life (12). Therefore
at 22 months post-diagnosis, the patient commenced treatment
with oral sorafenib (400 mg/day and 200 mg/day, alternately)
monotherapy due to refusal to undertake other chemotherapies.
The serum AFP level had decreased to 739.1 ug/l 2 weeks
later. At 24 months post-diagnosis, upper abdominal magnetic
resonance imaging scans demonstrated that the liver lesions
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Figure 1. Abdominal contrast-enhanced computed tomography scan
revealing multiple and diffuse liver metastases.

were increased in size and revealed a tumor thrombus in the
left branch of the portal vein. At the same time, the serum AFP
level had increased to 837.0 ug/l1. The evaluation of efficacy was
PD. Sorafenib treatment was stopped. The only adverse event
observed was grade 1 blood pressure.

At 27 months post-diagnosis, the patient complained of
upper abdominal pain and bloating. The evaluation of efficacy
was PD by upper abdominal magnetic resonance imaging
scans. The serum AFP level had increased to 20,624.6 ug/l.
Abraxane (75 mg/m? on days 1 and 8) monotherapy was
administered. Following the first cycle of treatment, the serum
AFP level had decreased to 9,392.2 ug/l. The symptoms of
upper abdominal pain and bloating were also alleviated.
Thereafter, a second cycle of treatment was performed.

At 29 months post-diagnosis, the patient presented with jaun-
dice and a fever. Laboratory examination results were as follows:
Total bilirubin, 132.1 gmol/l (normal range, 5.1-19.0 ymol/l);
direct bilirubin, 114.8 pmol/l (normal range, 1.7-6.8 pmol/l);
albumin, 29.3 g/l (normal range, 40.0-55.0 g/l); aspartate
aminotransferase, 139.0 IU/I (normal range, 0-39.0 IU/1); and
urobilirubin and urobilinogen were positive. Abdominal ultra-
sound revealed biliary sludge. A diagnosis of hepatocellular
jaundice with cholestatic jaundice was formed. Unexpectedly,
the serum AFP level had decreased to 4,225.73 pg/l. Magnetic
resonance cholangiopancreatography demonstrated that
compared with previously, the hepatic nodular lesions were
smaller, the right hepatic duct was dilated, and the right lung
nodules were smaller (Fig. 4). Following symptomatic and
supportive treatment, such as magnesium isoglycyrrhizinate,
reduced glutathione and Kuhuang injection, the bilirubin
progressively increased and the indication for chemotherapy
was lost. Multidisciplinary consultation recommended that
the patient should undergo endoscopic retrograde cholangio-
pancreatography plus stent implantation. However, the patient
refused and went home to recuperate. The patient succumbed to
the disease at 30 months post-diagnosis.

Discussion

AFPGC is a special type of GC, accounting for only 1.3-15%
of GCs in the English-language literature (3). AFPGC was first
described in 1970 by Bourreille et al (2). Elevated serum AFP
level is the basis for the diagnosis of AFPGC, while it is also
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Figure 2. Histology of the primary tumour: (A) Histopathological examination revealing moderately-differentiated adenocarcinoma components (hematoxylin
and eosin staining; magnification, x100). (B) Immunohistological staining showing positive result for a-fetoprotein in the gastric tumor (Envision; magnifica-

tion, x100).

Figure 3. Abdominal contrast-enhanced computed tomography scans of the patient (A) prior to, and at (B) 2 and (C) 3 months after the initiation of treatment
with paclitaxel/leucovorin calcium/fluorouracil regimen chemotherapy, showing the shrinking liver metastases.

Figure 4. Upper abdominal magnetic resonance imaging of the patient (A) prior to and at (B) 2 months after initiation of treatment with Abraxane, showing

the shrinking liver and lung metastases.

required to rule out other possible diseases, such as hepatitis,
cirrhosis, hepatocellular carcinoma and germ cell malignancy.
This type of GC is prone to liver and lymph node metastasis,
and has a poor prognosis. There is no effective means to
treat AFPGC, particularly in the field of internal medicine.
Currently, the disease is treated with reference to common
cancer, but the prognosis remains extremely poor. The median
survival time of AFPGC patients is significantly shorter than
for those with normal GC (13).

The present study reports the case of an AFP-positive GC
patient with simultaneous liver metastases. The detection of
serum AFP level was not considered at first. This also suggests
that attention should be focused on the disease in the future
process of diagnosis and treatment. The detection of serum
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Figure 5. Therapeutic course. AFP, a-fetoprotein; TACE-OXA, transhe-
patic arterial chemotherapy and embolization; OXA, oxaliplatin; TS-1,
tegafur/gimeracil/oteracil potassium; FOLFIRI, CPT-11/leucovorin cal-
cium/fluorouracil; XELOX, oxaliplatin/capecitabine.
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AFP level should be applied as a routine examination in
GC patients, particularly those with liver metastases. In the
post-treatment process of the present study, the serum AFP
level was constantly monitored, and the rise and fall in serum
AFP levels were found to be positively correlated with the
patient's condition. This is therefore an important means that
can be used to evaluate condition changes of a patient.

According to studies, the different Lauren classifications of
GC have different sensitivity to chemotherapeutic drugs. The
patients who are of the diffuse type according to the Lauren
classification can benefit more from drugs such as paclitaxel,
irinotecan and S-1 (14-17). Fukuda et al reported that of
the eight AFPGC patients that received chemotherapy, two
patients who received cisplatin plus paclitaxel therapy exhib-
ited a PR (18). Of the six remaining patients, who received oral
TS-1, in combination with either cisplatin or camptothecin, the
best response achieved was stable disease (18). In the present
case, the patient' disease was of diffuse type. First-line chemo-
therapy with a paclitaxel-based TLF regimen was selected and
the efficacy achieved was a PR. Following the use of this type
of drug for 2 years, Abraxane (paclitaxel) was used, which
again shrank the tumor and decreased the serum AFP level.
The drug exhibited good antitumor effect. This encourages
us not to give up when treating AFPGC patients. In addition,
the application of irinotecan for AFPGC patients has also
been reported (19). In this case, the patients were treated
with irinotecan-based FOLFIRI regimen, which was also
effective. Paclitaxel-based chemotherapy or irinotecan-based
chemotherapy are valid for use in such patients. This situation,
whether associated with the Lauren classification or affected
by other factors, requires further study.

The liver metastatic lesions were defined as unresectable
lesions in the present case. TACE-oxaliplatin/S-1 (oral) therapy
was performed and achieved tumor shrinkage and AFP level
reduction. This shows the value of interventional therapy. A
survival time of >5 years has also been reported in an AFPGC
patient receiving hepatic arterial infusion therapy (12). It was
suggested that hepatic arterial infusion therapy may improve
the prognosis compared with the use of systemic chemothera-
pies in AFPGC patients with multiple liver metastases (12).

Sorafenib is a multi-kinase inhibitor, but its specific targets
are not fully understood. On the one hand, it can inhibit
the activity of the hepatocyte growth factor/c-Met pathway
and the downstream RAF/mitogen-activated protein kinase
kinase/extracellular signal-regulated kinases signaling pathway,
resulting in inhibition of tumor growth. On the other hand,
it can block tumor angiogenesis by inhibiting VEGFR and
platelet-derived growth factor receptor to indirectly inhibit
the growth of tumor cells. The drug has achieved impressive
efficacy in hepatocellular carcinoma (20,21). During an Oriental
Studies subgroup analysis, in which AFP-positive HCC patients
(serum AFP level, =40 pg/l) were treated with sorafenib and
placebo, respectively, the median survival time was prolonged
by 1.8 months in the sorafenib group compared with the placebo
group (5.9 vs. 4.1 months; hazard ratio, 0.65) (22). AFPGC
and AFP-positive HCC are similar with regard to the elevated
serum AFP level. Studies have reported the use of sorafenib
for the treatment of advanced GC (23), and even AFPGC (12),
revealing a certain extension in the patient's survival time and
improvement to their quality of life. In the present case,
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immunohistochemistry revealed that c-Met and VEGF were
negative, and that the VEGFRs were mainly expressed at
a low level. This may be one of the reasons why sorafenib
monotherapy only reduced the level of AFP and a decrease
in tumor size was not observed. Therefore, we believe that
sorafenib in AFPGC may be effective. Thus, investigations
should be performed to identify the gastric cancer patient
population most receptive to sorafenib treatment. In addi-
tion, the effect may be more significant if combining other
chemotherapies with sorafenib.

In summary, AFPGC is a rare, aggressive and malignant
tumor. In the present case, it was treated with multimodal
therapy, including surgery, chemotherapy, interventional
therapy and molecular targeted therapy. The use of a
paclitaxel-based TLF regimen, a irinotecan-based FOLFIRI
regimen, sorafenib and intervention therapy was valid. The
study showed that antitumor therapy is active and effec-
tive. The choice of chemotherapy regimen according to the
Lauren classification and the use of oral sorafenib are likely
to be novel and effective treatments for this type of stomach
cancer. However, investigations should be performed to
identify the gastric cancer patient population most receptive
to sorafenib treatment. In addition, combined chemotherapy
and molecular targeting treatment require further study to
determine if there is a synergistic effect. This case study may
indicate a potential treatment option for this rare disease.
Consideration of this type of cancer should be ensured in
future clinical practice.
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