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Introduction

Alpha-fetoprotein (AFP), an oncofetal glycoprotein that is
mainly produced by the liver, yolk sac, and gastrointestinal
tract during fetal development [1], is significantly expressed in
several pathological conditions, especially hepatocellular car-
cinoma [2]. Elevated AFP levels are also observed in other
malignant tumors, including gastric cancer [3]. In 1970,
Bourreille et al. [4] initially reported cases of patients with
AFP-producing gastric cancer (AFP-GC) and simultaneous
liver metastases. AFP-GC is a relatively rare, aggressive ma-
lignancy that accounts for 1.3—-15.0% of all GC cases [5, 6].
However, AFP-GC is associated with an extremely poor prog-
nosis, because it can easily metastasize to the liver and lymph
nodes [7, 8]. Currently, there is no standard therapy for pa-
tients with AFP-GC. Hence, there is an urgent need to develop
an effective chemotherapeutic regimen for AFP-GC.
Angiogenesis is a fundamental factor in tumor growth [9].
Vascular endothelial growth factor receptor-2 (VEGFR-2),
which is the most important signal transducer in angiogenesis,
plays a pivotal role in the proliferation, migration, permeabil-
ity, invasion, and tube formation of endothelial cells.
Therefore, VEGFR-2 activation and subsequent angiogenesis
are critical for the proliferation of cancer cells, by supplying
oxygen and nutrients [9, 10]. Ramucirumab is a humanized
immunoglobulin G1 monoclonal antibody that selectively in-
hibits VEGFR-2 and blocks the signaling pathways that me-
diate angiogenesis in endothelial cells. In the phase III
REGARD trial [11], which compared ramucirumab
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monotherapy with best supportive care as second-line treat-
ment for patients with advanced GC, a survival benefit was
observed in those treated with ramucirumab monotherapy.
Ramucirumab was subsequently approved as a single agent
for the treatment of patients with advanced GC who had
progressed on previous treatment regimens.

Herein, we describe a rare case of an elderly patient who
was diagnosed with GC and had extremely high levels of
serum AFP (>80,000.0 ng/mL). To our knowledge, this is
the second case of a patient with cytotoxic agent refractory
AFP-GC that responded to ramucirumab monotherapy [12].

Case Presentation

A 69-year-old female Japanese patient was referred to our de-
partment with a gastric tumor. Esophagogastroduodenoscopy re-
vealed a Borrmann type V tumor located in the anterior side of
the lower part of the stomach (Fig. 1a). The pathological diagno-
sis of the biopsy specimen obtained by endoscopy was poorly
differentiated gastric adenocarcinoma (Fig. 1b).
Immunohistochemical staining for AFP was positive (Fig. 1c).
Abdominal computed tomography revealed the presence of mul-
tiple liver metastases (Fig. 2a), with portal venous tumor throm-
bosis (Fig. 2b), perigastric lymph node metastasis, and peritoneal
dissemination (Fig. 2a—c). Serum AFP levels were extremely
high at initial diagnosis (6585.0 ng/mL).

Based on the examination findings, the patient was diag-
nosed as having AFP-GC with distant metastases and perito-
neal dissemination and systemic chemotherapy was per-
formed. Tegafur/gimeracil/oteracil (80.0—120.0 mg/day for
2 weeks) plus oxaliplatin (100.0 mg/m* on day 1 every
3 weeks) was administered as the first-line treatment. After
4 cycles, the portal venous tumor thrombus had disappeared.
However, the liver and lymph node metastases had become


http://crossmark.crossref.org/dialog/?doi=10.1007/s12029-017-0043-6&domain=pdf
mailto:jtakadaifu@umin.ac.jp

J Gastrointest Canc (2019) 50:556-559

Fig. 1 Endoscopic and pathological features of the tumor. An advanced
Borrmann type V tumor was located in the anterior side of the lower part
of'the stomach (a), hematoxylin and eosin staining revealed that the tumor

visibly larger (Fig. 3a). Therefore, 3 cycles of weekly pacli-
taxel (80.0 mg/m” on days 1, 8, and 15 every 4 weeks), 3 cy-
cles of docetaxel (60.0 mg/m” on day 1 every 3 weeks), and
3 cycles of irinotecan (150.0 mg/m* on days 1 and 15 every
4 weeks) were administered as second-, third-, and fourth-line
treatments, respectively. However, the patient was refractory
to all treatments, and the liver and lymph node metastases and
peritoneal dissemination progressed rapidly (Fig. 3b). Upper
abdominal pain and serum C-reactive protein levels increased,
and the patient’s Eastern Cooperative Oncology Group
(ECOG) performance status score turned worse to 2 from O.
Serum AFP levels reached a maximum of 87,413.0 ng/mL. At
this point, ramucirumab monotherapy (8.0 mg/kg once every
2 weeks) was commenced as fifth-line treatment.

After commencing ramucirumab monotherapy, the abdom-
inal pain disappeared, according to a reduction in serum C-
reactive protein levels. Serum AFP levels were also immedi-
ately reduced, and the patient’s ECOG performance status
score improved from 2 to 1. After 6 cycles of this regimen,
computed tomography demonstrated suppression of the pro-
gression of the disease (Fig. 3¢). Serum AFP levels were re-
duced to 19,291.0 ng/mL and remained suppressed to approx-
imately 20,000.0 ng/mL during ramucirumab treatment
(Fig. 4). The patient was in a temporary lull. However, ascites

was a poorly differentiated adenocarcinoma (b), and
immunohistochemical analysis revealed that the tumor cells were
stained positively for alpha-fetoprotein (¢) (original magnification x 40)

began to develop after approximately 9 cycles. After 12 cycles,
computed tomography showed disease progression and the
treatment was terminated. The patient died from cancer
7 months after commencing treatment with ramucirumab
monotherapy (i.e., 18 months after the diagnosis of AFP-GC).

Discussion

AFP-GC is frequently detected at an advanced stage, which
contributes to its poor prognosis [13, 14]. The incidence of
synchronous and metachronous liver metastases, which are
important independent prognostic factors, is high in patients
with AFP-GC [13, 15]. Due to the rarity of this cancer, no
standard therapy is currently available and the prognosis re-
mains extremely poor. Recent molecular biological studies of
AFP-GC have suggested that its malignant potential is related
to high vessel density and high VEGF and VEGF-C expres-
sion [16, 17]. Because VEGF and VEGF-C are associated
with tumor progression via angiogenic- and
lymphangiogenic-mediated functions [18], several drugs that
target VEGFs and their receptor VEGFR-2 have been devel-
oped as new antitumor agents [19].

Fig. 2 Abdominal computed tomography findings at the first medical examination. Multiple liver metastases (a), portal venous tumor thrombosis (b)
(arrow), and peritoneal dissemination (¢) (arrowheads) were observed

@ Springer



558

J Gastrointest Canc (2019) 50:556-559

Fig. 3 Abdominal computed tomography findings after chemotherapy. Four cycles of tegafur/gimeracil/oteracil plus oxaliplatin as first-line treatment
(a), 3 cycles of irinotecan as fourth-line treatment (b), and 6 cycles of ramucirumab monotherapy as fifth-line treatment (c)

Ramucirumab was approved by the United States Food and
Drug Administration in 2014 as a single agent for the treat-
ment of patients with advanced GC, during or following first-
line treatment with fluoropyrimidine or platinum-containing
chemotherapy. The approval was based on the results of the
phase IIl REGARD trial [11], which showed improvements in
the median progression-free survival (2.1 vs. 1.3 months;
P <0.001) and overall survival (5.2 vs. 3.8 months; P=
0.047) of patients treated with ramucirumab versus best sup-
portive care. Ramucirumab prevents the binding of VEGFR-2
to its ligand VEGFs, which inhibits receptor activation and
VEGF signaling pathways, resulting in reduced tumor neovas-
cularization and growth [20]. Because patients with AFP-GC
tend to have high levels of VEGF-C expression [17], we spec-
ulated that ramucirumab may be effective for the treatment of
patients who are resistant to conventional cytotoxic chemo-
therapy. High levels of AFP expression may also be associated

S-1 plus oxaliplatin
4 cycles

Weekly paclitaxel
3 cycles

Docetaxel
3 cycles

with a good response to ramucirumab in these cases because
ramucirumab has been shown to exert a significant survival
benefit in patients with hepatocellular carcinoma who express
high levels of AFP [21].

One reason why the efficacy of ramucirumab was limited
in our case, despite repeated rounds of chemotherapy, is that
the tumor volume was already very large at the start of the
treatment. However, it should be emphasized that > 3 months
of progression-free survival and 7 months of overall survival
were achieved without any additional toxicity, both of which
were longer than those of patients in the REGARD trial [11].

In conclusion, the clinical course of our patient suggests
that ramucirumab may be an effective agent for the treatment
of AFP-GC. Ramucirumab should be administered to patients
with AFP-GC at an appropriate time, preferably after mea-
surements of the levels of VEGFs have been taken, especially
VEGF-C.
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Fig. 4 Effect of ramucirumab monotherapy on serum levels of alpha-fetoprotein. Time course changes in serum alpha-fetoprotein (AFP) levels during

chemotherapy. S-1, tegafur/gimeracil/oteracil
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