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Abstract
A 69-year-old man was clinically diagnosed as stage IV gastric cancer with peritoneal dissemination. We performed sys-
temic chemotherapy consisting of S-1 plus oxaliplatin as a first line, and ramucirumab plus nab-paclitaxel as a second line. 
However, CT and EGD revealed growth of the primary tumor and the lymph nodes along the lesser curvature and adjacent to 
the cardia. In addition, CT revealed ascites in the rectovesical pouch. Therefore, treatment was switched to nivolumab. After 
3 treatment courses, CT revealed shrinkage of lymph nodes and disappearance of ascites. After 12 courses of nivolumab, 
however, EGD revealed growth of the tumors in the stomach with minor hemorrhage, prompting the consideration of gas-
trectomy. At the time of laparotomy, the peritoneal dissemination had completely disappeared, and peritoneal cytology was 
negative. Therefore, total gastrectomy with D2 and paraaortic lymphadenectomy was performed, after 21 months following 
the initial diagnosis. To our knowledge, there are no previous reports that have demonstrated the disappearance of peritoneal 
dissemination and ascites in response to nivolumab, resulting in curative gastrectomy.
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Introduction

Gastric cancer remains an important cancer worldwide and 
is responsible for over one million new cases in 2020 and 
the fourth leading cause of cancer-related deaths worldwide, 
with 769,000 deaths (equating to one in every 13 deaths 
globally) recorded in 2020 [1]. Furthermore, the prognosis 
of patients with stage IV gastric cancer is poor despite the 
remarkable development of multidisciplinary treatments that 

include chemotherapy: the median overall survival (OS) of 
patients with stage IV gastric cancer is 6–14 months [2]. On 
the other hand, immune checkpoint blockade has emerged as 
a novel immune therapy for patients with various malignant 
neoplasms, including gastric cancer [3, 4].

Case report

A 69-year-old man complaining of abdominal pain was 
diagnosed with advanced gastric cancer at his local hospital 
and was referred to our hospital for further examination. 
Esophagogastroduodenoscopy (EGD) revealed two ulcer-
ated tumor lesions in the cardia and body of the stomach. 
Biopsy confirmed signet ring cell carcinoma from both 
lesions, which were negative for HER2 (immunohisto-
chemistry, 2+; fluorescence in situ hybridization, negative). 
The serum levels of carcinoembryonic antigen (CEA) and 
carbohydrate antigen 19-9 (CA19-9) was not elevated at 
diagnosis. Enhanced computed tomography (CT) showed 
a thickening of the gastric wall at the tumor site, multiple 
lymph node metastasis, and no distant metastasis. Staging 
laparoscopy revealed multiple white nodules on the mesente-
rium, abdominal wall below left diaphragm, and rectovesical 
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pouch, which was confirmed to be metastasis from gastric 
adenocarcinoma (Fig. 1A). Peritoneal lavage cytology was 
positive for adenocarcinoma (Fig. 1B). Consequently, the 
patient was clinically diagnosed T4aN3bM1, stage IV, 
according to the Union for International Cancer Control 
(UICC 8th edition). We performed systemic chemotherapy 
consisting of S-1 plus oxaliplatin (G-SOX). After 3 courses 
of G-SOX, CT revealed that the primary tumor and lymph 
nodes had become smaller, suggesting that a partial response 
had been achieved. Although G-SOX was continued until 
14 courses without severe adverse events, CT and EGD 
revealed the growth of the primary lesion, and chemotherapy 
was switched to ramucirumab plus nab-paclitaxel (nab-PTX 
plus RAM). After 2 courses of nab-PTX plus RAM, CT and 
EGD revealed growth of the primary tumor and the lymph 
nodes along the lesser curvature and adjacent to the cardia 
(Figs. 2A, 3A). In addition, CT revealed ascites in the rec-
tovesical pouch (Fig. 3A). Therefore, treatment was switched 
to nivolumab (nivolumab 240 mg days 1 every 2 weeks). 
After 3 treatment courses, CT revealed shrinkage of lymph 
nodes and disappearance of ascites (Fig. 3B). After 12 
courses of nivolumab, CT revealed the maintained shrinkage 
of the lymph nodes and disappearance of ascites (Fig. 3C). 
However, CT and EGD revealed growth of the tumors in the 
stomach with minor hemorrhage (Fig. 2B, 3C), prompting 
the consideration of gastrectomy. At the time of laparotomy, 
the peritoneal dissemination had completely disappeared, 
and peritoneal cytology was negative. Therefore, total gas-
trectomy with D2 and paraaortic lymphadenectomy was 
performed, after 21 months following the initial diagnosis. 
The pathological examination demonstrated that the histo-
logical response of the primary tumor and lymph nodes were 
categorized as grade 1a and 1b, respectively. The postopera-
tive course was uneventful, and the patient was discharged 
14 days after the surgery. Adjuvant treatment of nivolumab 

was initiated after 4 weeks from surgery. At 12 months post-
surgery, he is alive with no evidence of recurrence.

Discussion

To our knowledge, there are no previous reports that have 
demonstrated the disappearance of peritoneal dissemination 
and ascites in response to nivolumab, resulting in curative 
gastrectomy. Recently, conversion surgery has emerged as 
a promising therapeutic tool for providing long-term sur-
vival in responders with stage IV gastric cancer after chemo-
therapy [5]. Among patients undergoing conversion surgery, 
the presence of one non-curative factor before surgery and 
performing R0 resection are predictors of a favorable OS [6]. 
However, the clinical indication and prognostic significance 
of conversion surgery remain unclear in responders after 
immune checkpoint blockade. There are few reports regard-
ing R0 resection of Stage IV gastric cancer after nivolumab 
[7–9].

In this patient, nivolumab resulted in complete response 
of the peritoneal dissemination, partial response of the 
lymph node metastasis, and progression disease of the 
primary tumors. The Cancer Genomic Atras (TCGA) 
classified gastric cancer into four molecular subtypes: 
Epstein–Barr Virus (EBV) positive, MSI, genomic stabil-
ity, and chromosomal instability [10]. Tumors categorized 
by EBV-positive or microsatellite instability (MSI) high 
status, called MSI, have a promising response to immune 
checkpoint inhibitors. In this case, however, EBV status 
was negative as the result of the EBV-encoded small RNA 
in situ hybridization, and the MSI test was also stable. 
Although the correlation with the effect of immune check-
point inhibitor, including nivolumab, to the expression of 
Programmed cell Death Ligand 1 (PD-L1) is unclear in 

Fig. 1  Staging laparoscopy revealed peritoneal dissemination on the mesenterium (A), and peritoneal lavage cytology was positive for adenocar-
cinoma (×200) (B)



282 International Cancer Conference Journal (2021) 10:280–284

1 3

gastric cancer [11], we evaluate the expression of PD-L1 by 
immunohistochemistry using the 22C3 antibody. As shown 
in Fig. 4, PD-L1 combined positive score (CPS) was highly 
expressed in the primary tumor (CPS = 15–20, Fig. 4-A) 
and lymph node (CPS = 20–30, Fig. 4-B) at the time of 
laparotomy than the endoscopic biopsy sample (CPS = 1–5, 
Fig. 4-C) and peritoneal dissemination (CPS = 1–5, Fig. 4-
D) at diagnosis. Although there was an increase in CPS 
with the use of nivolumab in the primary tumor, which 
would be expected to show an effect, nivolumab actually 
had a poor effect on the primary tumor. In gastric can-
cer, Th17 and Treg cells in the tumor microenvironment 
were gradually increased according to disease progression 

has been reported [12]. Furthermore, it has been reported 
that PD-1 blockade may facilitate e the proliferation of 
highly suppressed PD-1 + eTreg cells in hyper progressive 
disease (HPD), resulting in the inhibition of anti-tumor 
immunity [13]. These results suggest that gastric cancer, 
especially primary tumors, may be less likely to respond 
to nivolumab.

With increasing use of nivolumab, we should have a high 
level of suspicion for the disappearance of peritoneal disease 
so as not to miss the window of opportunity of performing 
surgery. Further evidence from prospective clinical trials is 
required to assess the results of conversion surgery for gas-
tric cancer following immune checkpoint blockade.

Fig. 2  Primary lesions in the cardia and body of the stomach before treatment with nivolumab (A), and after 12 courses of nivolumab (B)
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Fig. 3  Enhanced CT scans of the abdomen and pelvis. Images were acquired before treatment with nivolumab (A), after 3 courses of nivolumab 
(B), and after 12 courses of nivolumab (C)

Fig. 4  Upper images: Hematoxylin and eosin (H&E) staining of the 
tumor tissues (×40). Lower images: PD-L1 expression determined 
by an immunohistochemistry assay using the PD-L1 IHC 22C3 
pharmDx kit. PD-L1 protein expression was determined by combined 

positive score (CPS). A Primary tumor, CPS 15–20%; B lymph node, 
CPS 20–30%; C endoscopic biopsy samples, CPS 1–5%; D peritoneal 
dissemination, 1–5% (×40)
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