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Abstract

Background: Although a recent randomized clinical trial has demonstrated that the objective response rate to
nivolumab for metastatic gastric cancer was 11.2%, there was no patients confirmed complete response. Herein, we
report on a case of liver metastasis arising from early gastric cancer in which a complete clinical response was
achieved to nivolumab as third-line therapy.

Case presentation: A 77-year-old man was referred to Kochi Medical School Hospital for the treatment of liver
metastases from gastric cancer. The patient had undergone laparoscopic total gastrectomy with regional lymph
node dissection 30 months prior for early gastric cancer, with a final diagnosis of T1N0M0, stage IA. The patient
developed solitary splenic metastasis measuring 42 mm 28 months later and underwent splenectomy because
there was no evidence of further metastatic lesions in any other organ. The patient was treated with S-1 plus
oxaliplatin based on negative immunohistochemical staining of the resected specimens for human epidermal
growth factor receptor 2 (HER2). Four months after the splenectomy, the patient developed multiple liver
metastases and was treated with ramucirumab plus paclitaxel. Because of disease progression, the patient was
administered 3 mg/kg, i.v., nivolumab every 2 weeks. After 4 cycles of systemic treatment using nivolumab,
abdominal computed tomography revealed marked shrinkage of the liver metastases. After 12 cycles of nivolumab,
the liver metastases had disappeared completely. The patient did not develop any adverse reactions, including
immune-reactive adverse events, during treatment. The patient continues to receive nivolumab, and there is no
evidence of disease recurrence in the 8-month period since starting nivolumab.

Conclusions: To the best of our knowledge, this is the first case report in the English literature of a gastric cancer
patient achieving a complete clinical response to nivolumab, and highlights the potential for successful treatment
of metastatic gastric cancer using nivolumab.
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Background
Gastric cancer is a common malignancy; it is the seventh
leading cause of cancer mortality worldwide, and the sec-
ond most frequent cause of cancer-related deaths in Japan
[1]. In metastatic or recurrent gastric cancer, first-line
chemotherapy is recommended as the standard thera-
peutic regimen to prolong progression-free as well as
overall survival. Platinum- and fluoropyrimidine-based
combination therapies have been established worldwide as
the first-line treatment regimens for advanced gastric can-
cer [2]. The standard regimens used as second-line treat-
ments for gastric cancer are based on ramucirumab,
which targets vascular endothelial growth factor receptor
2 (VEGFR2), with or without paclitaxel [3, 4]. Irinotecan
monotherapy is recommended under some condition as
second-line or as third-line treatment. Among these can-
didates, ramucirumab plus paclitaxel combination therapy
is defined as a more recommended regimen used as
second-line treatment for gastric cancer [3].
Immune checkpoint inhibitors are recently developed

drugs that are being used for the treatment of malignant
tumors, such as malignant melanoma, non-small cell
lung cancer, and head and neck cancer [5]. A recent ran-
domized phase 3 trial demonstrated that nivolumab, a
fully human IgG4 monoclonal antibody inhibitor of the
programmed death-1 (PD-1) receptor, had survival bene-
fits in patients with metastatic advanced gastric cancer
that was refractory to, or in patients who were intolerant
of, standard therapy including two or more previous
chemotherapy regimens [6].
Herein, we report on a case of liver metastases arising

from early gastric cancer in which a complete clinical re-
sponse was achieved to nivolumab as third-line therapy.

Case presentation
A 77-year-old Japanese man was referred to Kochi Medical
School Hospital for the treatment of liver metastases from
gastric cancer. The patient’s past medical history re-
vealed that he had undergone laparoscopic total gas-
trectomy with D1+ regional lymph node dissection,
according to Japanese gastric cancer treatment guidelines
30 months prior for early gastric cancer [7]. The primary
gastric cancer located in the upper third of the stomach,
measuring 2.2 cm. The final diagnosis was T1N0M0, stage
IA according to the 8th International Union Against
Cancer (UICC) TNM classification [8], and the histo-
logical findings showed a well-differentiated adenocarcin-
oma coexisting with a solid-type poorly differentiated
adenocarcinoma that had invaded the submucosal layer to
a depth of > 2 mm. There was no lymph node metastasis
in 35 dissected lymph nodes, no lymphovenous invasion.
Twenty-eight months after the initial operation, abdom-
inal computed tomography (CT) revealed a well-defined
mass measuring 4.2 cm in diameter in the spleen, and

18F-2-deoxy-2-fluoro-glucose (FDG) positron emission
tomography combined with CT imaging showed intense
FDG uptake in the splenic mass, with no evidence of fur-
ther metastatic lesions in any other organ. Under the clin-
ical diagnosis of a solitary splenic metastasis, the patient
underwent open splenectomy.
Histological examination confirmed the diagnosis of a

solid-type poorly differentiated adenocarcinoma originat-
ing from the previous gastric cancer, and immunohisto-
chemical analysis of the tumor showed no reactivity for
human epidermal growth factor receptor 2 (HER2).
Therefore, the patient was treated with chemotherapy
using S-1 plus oxaliplatin. S-1 was given orally twice
daily for the first 2 weeks of a 3-week cycle, at a dosage
of 100 mg/day, and the patient received 100 mg/m2 of
intravenous oxaliplatin on day 1 of each cycle. However,
abdominal CT and magnetic resonance images showed
multiple liver metastases 4 months after splenectomy,
and was treated with ramucirumab plus paclitaxel as
second-line treatment. The patients received ramuciru-
mab 8 mg/kg intravenously on days 1 and 15, plus pacli-
taxel 80 mg/m2 intravenously on days 1, 8, and 15 of a
28-day cycle. After two courses of systemic treatment,
abdominal contrast-enhanced CT revealed progression
of the liver metastases.
The patient’s laboratory results, including serum carci-

noembryonic antigen and cancer antigen 19–9, were
within normal limits. Laboratory findings for markers of
the systemic inflammatory response revealed normal
total protein (6.6 g/dL; normal range, 6.6–8.1 g/dL), nor-
mal white blood cell (6.5 × 103 mm3; normal range, 3.3–
8.6 × 103/mm3), neutrophil (3.8 × 104/mm3; normal range,
1.6–5.9 × 104/mm3), and lymphocyte (1.8 × 104/mm3;
normal range, 1.1–3.3 × 104/mm3) counts, and slightly
elevated C-reactive protein levels (0.7 mg/dL; normal
range, < 0.14 mg/dL). Based on these findings, the Glasgow
prognostic score (GPS) and peripheral neutrophil to
lymphocyte ratio (NLR) were determined to be 0 and 2.1,
respectively.
Abdominal contrast-enhanced CT showed multiple

well-defined mass lesions located in the bilateral lobe of
the liver (Fig. 1). As third-line treatment for recurrent
gastric cancer, the patient was administered 3 mg/kg,
i.v., nivolumab every 2 weeks. After four cycles of sys-
temic treatment with nivolumab, abdominal CT revealed
a marked shrinkage of liver metastases, which indicated
a partial response according to the Response Evaluation
Criteria in Solid Tumors (RECIST 1.1) [9], with a 55.0%
decrease in liver target lesions compared with baseline
(Fig. 2). After eight cycles of nivolumab, abdominal CT
revealed 82.6% decrease in liver target lesions (Fig. 3).
After 12 cycles of nivolumab, abdominal CT revealed that
all target lesions had disappeared; thus, a complete clinical
response was achieved (Fig. 4). The patient did not develop
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any adverse reactions, including immune-reactive adverse
events, during the course of treatment. The patient con-
tinues to receive nivolumab treatment, and there is no evi-
dence of disease recurrence in the 8-month period since
starting nivolumab.

Discussion
In this case report, we present a rare case of liver metas-
tases following curative resection of early gastric cancer
in which a complete clinical response was achieved to
nivolumab as third-line therapy. Although a recent ran-
domized double-blind placebo-controlled phase 3 trial
has demonstrated that the objective response rate to
nivolumab for metastatic gastric cancer was 11.2%, there
were no patients that confirmed complete response [6].
To the best of our knowledge, the present case report is

the first case reported in the English literature of a gas-
tric cancer patient achieving a complete clinical response
to nivolumab therapy.
Although the liver is a common metastatic site of gastric

cancer, the treatment for liver metastasis of gastric cancer
has not been well established. According to Japanese gas-
tric cancer treatment guidelines [7], chemotherapy is indi-
cated for patients with unresectable or recurrent gastric
cancer, including liver metastases. Despite the generally
excellent outcome after curative surgery in patients with
early gastric cancer, cancer recurrence is a rare event that
can occur even after curative gastrectomy, with an inci-
dence of 1.4–2.7% [10–12].
In previous randomized clinical trials, the rates of

complete responses, as defined by RECIST, to drug treat-
ment using chemotherapy and molecular targeted therapy

Fig. 1 Initial findings on abdominal computed tomography (CT).
Abdominal enhanced-contrast CT revealed multiple liver metastases
in the bilateral lobe of the liver (arrows)

Fig. 2 Abdominal computed tomography (CT) findings after four
cycles of nivolumab. Abdominal enhanced-contrast CT revealed a
marked reduction (by 55%) in liver metastases (arrows)

Fig. 3 Abdominal computed tomography (CT) findings after eight
cycles of nivolumab. Abdominal enhanced-contrast CT revealed a
further reduction (by 82.6%) in liver metastases (arrow)

Fig. 4 Abdominal computed tomography (CT) findings after 12 cycles
of nivolumab. No liver mass lesions are seen on abdominal
enhanced-contrast CT
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were reported as 0.7–5.4% for first-line therapy [13, 14],
0.4–0.6% for second-line therapy [3, 4], and 0% for
third-line therapy [6]. The objective response rate was
lower for later than first-line therapy. The therapeutic
efficacy of treatment regimens may have declined in pa-
tients who had undergone prior treatments as a result of
decreased physical strength due to disease progression
and/or cumulative cytotoxicity of the cytotoxic agents
administered.
Recent studies have demonstrated that systemic in-

flammatory response markers, including GPS and NLR,
are associated with prognosis in cancer patients [15, 16].
Previous investigators demonstrated that the unresect-
able advanced gastric cancer patients with high NLR
were significantly associated with worse overall survival
when the cut-off values were set at 3.0–4.0 [16–19]. In
the present case, NLR was low and GPS was 0, which in-
dicate maintained host immune responses to the tumor.
Neutrophilia is an inflammatory response that inhibits
the immune system by suppressing the cytolytic activity
of immune cells, whereas lymphopenia is a surrogate for
impaired cell-mediated immunity. NLR, calculated as
neutrophil counts/lymphocyte counts, has been sug-
gested as a marker for the general immune response to
various stress stimuli [16, 20]. Furthermore, systemic in-
flammatory responses can indicate nutritional decline,
which could contribute to tumor progression [21].
Ameratunga et al. reported shorter overall survival in

patients with advanced solid tumors using an NLR
cut-off value of 5.0 [22]. Similarly, Nakaya et al. reported
that progression-free survival was worse in advanced
non-small-cell lung cancer patients with a high NLR
when the cut-off value was set at 3.0 [23], Furthermore,
meta-analysis to investigate the prognostic utility of
baseline NLR in patients receiving immune checkpoint
inhibitors showed that a high NLR was associated with
poorer outcomes [24]. Therefore, the host inflammatory
response markers including NLR may be important not
only in the development and progression of cancer but
also in predicting responses to immune checkpoint
inhibitors.
Immune checkpoint-targeted therapy has emerged as a

promising treatment strategy with considerable benefits in
many cancer types; however, it is not suitable for all pa-
tients [5, 6]. Although the expression of PD-1, and its li-
gands PD-L1 and PD-L2, or microsatellite instability (MSI)
profiles are frequently used to select patients for immuno-
therapy trials and appear to be correlated with treatment
response, a universal biomarker has not been identified as
yet that can accurately predict patients who are more likely
to respond to immunotherapy [5, 25]. In order to improve
the efficacy of immune checkpoint-targeted therapy, bio-
markers that can predict patient responses to immunother-
apy need to be developed [25, 26].

When a clinical complete response is achieved, the sig-
nificance in the continuation of treatment is unknown.
Cho et al. reported that three patients developed recur-
rence among 22 patients who achieved a pathological
complete response with neoadjuvant chemotherapy [27].
Although a complete response induced by drug treat-
ment is associated with the better prognosis of patients,
the continuation of treatment seems to be necessary to
aim long-term survival at this time.

Conclusions
The response of the present patient to nivolumab indicates
that it may prolong the survival of patients with metastatic
or recurrent gastric cancer. In addition, nivolumab exhibited
good safety and tolerability profiles in the present case, indi-
cating its potential use for the successful treatment of meta-
static gastric cancer. In addition to the accumulation of
additional cases, further investigations, including large-scale,
global, multicenter clinical studies, are needed to determine
whether nivolumab is suitable for use in first- or second-line
therapy, and whether it should be administered alone or in
combination with other therapies.
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