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CASE REPORT
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Abstract 

Background: Recent advances in cancer immunotherapy have been remarkable, with many reports on the clinical 
effects of immune checkpoint inhibitors. Nivolumab has been covered by the national health insurance in Japan as 
a third-line agent for advanced and recurrent gastric cancer since September 2017. The objective response rate for 
nivolumab for gastric cancer is 11.2%. However, patients’ quality of life during this treatment has not been examined. 
Here, we report a case in which multidisciplinary treatment, including with nivolumab, resulted in long-term survival 
and improved quality of life.

Case presentation: A 70-year-old Asian woman was referred for surgery for gastric cancer. Postoperative patho-
logical examination revealed peritoneal dissemination, and the patient was diagnosed with stage IV gastric cancer. 
Therefore, she was treated with S-1 and cisplatin based on negative immunohistochemical staining of resected speci-
mens for human epidermal growth factor receptor 2. However, owing to instability and adverse events, treatment was 
subsequently changed to S-1 monotherapy. Two years after changing to S-1 monotherapy, she developed recurrence 
of peritoneal dissemination and was treated with docetaxel. Radiation therapy was also used because the recurrent 
lesions were local. However, 6 months later, new peritoneal dissemination and lymph node metastasis were observed 
and nivolumab was started. Subsequent abdominal computed tomography revealed a marked reduction in the dis-
seminated nodules and lymphadenopathy. After 54 cycles of nivolumab, the lesions had disappeared completely. The 
patient has not developed side effects, including immune-responsive adverse events, has improved quality of life, and 
is returning to work. She is currently taking nivolumab, and there is no evidence of recurrence approximately 3 years 
after starting nivolumab.

Conclusions: Nivolumab may have beneficial effects in some patients with advanced or recurrent gastric cancer. 
Although the prognosis for gastric cancer and peritoneal dissemination is poor, multidisciplinary treatment that 
includes nivolumab may lead to long-term survival.

Keywords: Nivolumab, Advanced gastric cancer, Complete response, Prognosis

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Cancer immunotherapy has recently undergone 
remarkable developments and is effective against 
various types of cancer. The mechanism of action of 
immunotherapy is different from that of conventional 
antineoplastic agents. Immune checkpoint inhibi-
tors, such as anti-cytotoxic T-lymphocyte-associated 
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protein 4 and anti-programmed cell death 1 (PD-1) 
antibodies, are currently being used clinically for lung 
cancer therapy [1, 2]. However, while developments in 
drug therapy can be expected to prolong the survival 
of unresectable advanced/recurrent gastric cancer, 
complete response (CR) is rarely achieved. We report 
a patient who achieved CR with nivolumab treatment.

Case presentation
Our patient was a 70-year-old Asian woman who vis-
ited the hospital with a complaint of epigastric pain. 
She had no notable family history and no history of 
smoking or drinking. She underwent upper endoscopy, 

and was diagnosed with gastric cancer; therefore, she 
was referred for surgery.

The patient was 153 cm tall, weighed 44 kg, and had a 
body mass index (BMI) of 18.8 kg/m2. Her abdomen was 
flat and soft, and Virchow’s lymph nodes were not pal-
pable. The patient’s hemoglobin concentration was 6.1 g/
dL, blood urea nitrogen concentration was 25.8  mg/
dL, carcinoembryonic antigen (CEA) was 0.9  ng/mL, 
and carbohydrate antigen (CA)19-9 was 9.6  U/mL. 
Upper endoscopy showed a type 3 tumor on the lesser 
curvature side of the gastric angle (Fig.  1), and biopsy 
revealed a group 5, well-differentiated adenocarcinoma. 
Computed tomography (CT) of the chest and abdomen 
showed wall thickening with contrast enhancement on 
the lesser curvature side of the angular incisure, part of 
which was in contact with the pancreas. Gastric cancer 
may have invaded the pancreas because the fat at the bor-
der with the pancreas had disappeared. In addition, the 
lymph nodes on the lesser curvature and the liver hilum 
were slightly swollen (Fig 2a and b). A positron emission 
tomography (PET) scan showed accumulation only in 
tumors (SUV max 8.0), but not in lymph nodes or other 
organs. Based on these findings, the preoperative patho-
logical diagnosis was T4b N1 M0 stage IIIb, and surgery 
was indicated.

Intraoperative findings showed no ascites or perito-
neal dissemination. However, because gastric cancer had 
invaded the pancreas, total gastrectomy, splenectomy, 
and resection of the pancreatic tail were performed. The 
postoperative course was uneventful, and the patient was 
discharged 18 days after surgery.

Postoperative pathological examination revealed small 
disseminated nodules in the resected specimen. The final 
diagnosis was T4bN3aM1, stage IV, according to the 8th 
Union for International Cancer Control (UICC) TNM 

Fig. 1 Gastrointestinal fiberoptic endoscopy. A type 3 tumor was 
found on the lesser curvature side of the angular incisure

Fig. 2 a Computed tomography (coronal plane). Suspected infiltration of the tumor into the pancreas. b Computed tomography (axial view of the 
same location as in Fig. 1-1)
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classification [3]. Immunohistochemically, the tumor 
was negative for human epidermal growth factor recep-
tor 2 (HER2). Therefore, we started combination therapy 
with S-1 and cisplatin as first-line chemotherapy. S-1 
was administered orally at a dose of 40  mg twice daily 
for the first 3  weeks in a 5-week cycle, with an intrave-
nous dose of 60  mg/m2 cisplatin on the seventh day of 
each cycle. The therapeutic effect was judged according 
to the RECIST guidelines, version 1.1; adverse events 
were recorded in accordance with CTCAE criteria, ver-
sion 4.0 [4, 5]; and no recurrence was observed during 
the first 6  months of treatment. However, owing to a 
grade 3 loss of appetite, the patient experienced marked 
weight loss to 37  kg; therefore, cisplatin administra-
tion was discontinued after seven courses, and therapy 
was changed to S-1 monotherapy. After the change, her 
condition stabilized, but a CT scan 3 years after surgery 
showed a 20  mm nodule on the stump of the resected 
pancreas (Fig.  3a and b). The CEA concentration was 
3.6  ng/mL and the CA19-9 concentration was 10.8  U/
mL, which were within the normal ranges; however, 
positron emission tomography-CT (PET-CT) showed 
contrast accumulation at the pancreatic stump (Fig.  4). 
Therefore, we diagnosed recurrence owing to dissemi-
nation. Because it was a treatment for local recurrence, 
radiation therapy was administered for the nodule, and 
chemotherapy with docetaxel was started at the patient’s 
request. She received docetaxel 60 mg/m2 intravenously 
on the first day of the 21-day cycle. Although side effects 
such as malaise were observed, the nodule tended to 
shrink with continued administration. However, after 
14 courses of systemic treatment (4 years after surgery), 
abdominal CT showed new peritoneal dissemination and 
lymphadenopathy. The largest disseminated nodule was 
a 13 mm contrast-enhanced nodule around the superior 

mesenteric artery that increased in size over time (Fig. 5a 
and b). The CEA concentration increased to 11.4  ng/
mL and the CA19-9 concentration increased to 10.8 U/
mL. PET-CT showed accumulation in the pancreatic 
stump and in the periaortic lymph nodes. Accumula-
tion was also seen in part of the abdominal wall (Fig. 6). 
With dissemination, the patient’s symptoms progressed, 
and she was diagnosed with lymph node recurrence and 
peritoneal dissemination; therapy was changed to intra-
venous nivolumab 3  mg/kg every 2  weeks. Owing to a 
subsequent change in the dosage standard, the dose was 
increased to 240 mg. After starting immunotherapy, CT 
scans were done every 3–4  months. Nodules or lymph 
node swelling were not identified on CT 54 courses after 
beginning nivolumab (Fig.  7). Currently, approximately 
3.5  years have passed since beginning nivolumab, and 
the CEA concentration has normalized to 3.7 ng/mL and 
CA19-9 to 11.1  U/mL. The most recent CT showed no 
progression of symptoms; therefore, a complete clinical 

Fig. 3 a Computed tomography (coronal plane). A nodule measuring approximately 20 mm is visible on the pancreatic stump. b Computed 
tomography (axial view of the same location as in Fig. 3-1)

Fig. 4 Positron emission tomography-computed tomography. 
Accumulation is observed in the nodule image
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response was achieved. In addition, the patient developed 
no side effects during the course of treatment, including 
immune-responsive adverse events. As a result, her body 
weight improved significantly to 49  kg, she returned to 
work, which she could not do previously owing to the 
side effects of treatment, and her quality of life (QOL) 
improved. The patient is currently receiving nivolumab, 
and there is no evidence of recurrence approximately 
3 years after starting this therapy (7 years after surgery) 
(Fig. 8).

Discussion
Recently, the efficacy of immune checkpoint inhibitors 
has been demonstrated in various types of cancer. Organ-
isms have an intrinsic immune surveillance mechanism 
that recognizes and removes cell that are proliferating 

Fig. 5 a Computed tomography (coronal plane). A nodule image measuring approximately 13 mm is visible. b Computed tomography (axial view 
of the same location as in Fig. 5-1)

Fig. 6 Positron emission tomography-computed tomography. 
Accumulation is observed in the nodule image

Fig. 7 Computed tomography (coronal plane). No nodules can be 
identified

Fig. 8 Postoperative course
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abnormally. However, precancerous cells are not rec-
ognized and removed. If the abnormally proliferating 
cells acquire the ability to evade immune surveillance, 
they proliferate and manifest as cancer [6]. The immune 
checkpoint mechanism that targets cancer cells com-
prises various types of immune cells that prevent an 
excessive immune response. One of these mechanisms 
involves PD-1/programmed death ligand-1 (PD-L1). 
PD-L1 binds to the PD-1 receptor expressed on T-cells, 
thereby maintaining a balance between the various 
immune mechanisms. To avoid triggering the mecha-
nism responsible for overexpression of cancer cells that 
express PD-L1, the ligand binds the PD-1 receptor on 
T-cells and suppresses their activation. The interaction 
between PD-1 and PD-L1 plays an important role in the 
immune escape mechanism [7], and the anti-PD-1 anti-
body exerts an antitumor effect by preventing the binding 
of these two entities [8]. In 2014, the anti-PD-1 antibody, 
nivolumab, was approved for use in malignant melanoma. 
Since then, the results of various clinical trials have been 
reported. Based on the results of the international joint 
phase III controlled trial, ATT RAC TION-2 [9], reported 
in 2017, nivolumab was also approved for gastric can-
cer. The effects were reported in the ATT RAC TION-2 
trial, with a median overall survival of 5.3  months, 
median progression-free survival of 1.6  months, and a 
response rate of 11.2%. In the 2-year observation report 
of the ATT RAC TION-2 trial, the median survival time 
of responding patients with a CR or partial response (PR) 
was 26.6 months, the 12-month survival rate was 87.1%, 
and the 24-month survival rate was 61.3%, which were 
very good [9]. Characteristics and biomarkers in success-
ful and long-term survival cases have not been identified, 
although the neutrophil-lymphocyte ratio (NLR), PD-L1 
expression in tumor cells, and microsatellite instabil-
ity (MSI) have been reported [10–13]. It has also been 
reported that MSI and combined positive score (CPS) are 
good predictors of the therapeutic efficacy of pembroli-
zumab, another anti-PD 1 antibody [14]. However, in our 
case, the tumor was not accompanied by microsatellite 
instability and the PDL1 CPS score was 1 or less. There-
fore, these results suggest that other factors are involved 
as therapeutic effect predictors.

Our patient achieved CR with nivolumab adminis-
tration; however, the treatment period after achieving 
CR and the treatment period at the time of recurrence 
are undetermined, and we are considering how long to 
continue administering nivolumab. There are reports 
of recurrence in 3 out of 22 patients who achieved a 
complete pathological response to chemotherapy [15]. 
In this case, we considered discontinuing nivolumab 
administration in the third year, but we continued 
because the patient was worried about recurrence and 

wanted to continue nivolumab therapy. We are now 
considering whether to stop nivolumab treatment in 
the fourth year. This will be decided in consultation 
with the patient. Therefore, although CR induced by 
drug treatment is associated with a better prognosis for 
patients, we hope that future case accumulation and 
reporting will provide a definitive policy.

Although no adverse events were observed in our 
patient, we consider that nivolumab is associated with 
immune-related adverse events, potentially triggered 
by T-cell activation, that are not recognized in con-
ventional medicine. The most common symptoms are 
dermatologic but may include diabetes, diarrhea, thy-
roid dysfunction, and interstitial pneumonia. However, 
early diagnosis is difficult because the initial symp-
toms resemble those commonly associated with cancer, 
such as malaise and fever. Careful monitoring for these 
adverse events is necessary during follow-up given that 
they can occur from several weeks to several years after 
initiating treatment [16]. At our hospital, we monitor 
patients treated with nivolumab for immune-related 
adverse events by performing regular thyroid function 
tests and other examinations, as appropriate.

Conclusions
This case is considered a valuable case in which CR 
was obtained after nivolumab administration. How-
ever, it is considered necessary to accumulate and ana-
lyze additional cases, such as patients who respond to 
nivolumab, and determine treatment strategies after 
the response.
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