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Abstract
There are few reports of conversion surgery (CS) after nivolumab monotherapy because it is 
considered as a third-line standard chemotherapy for unresectable or recurrent gastric can-
cer. Here, we report a rare case of stage IV gastric cancer effectively treated with CS after 
nivolumab monotherapy as a third-line chemotherapy. A 73-year-old man was referred to our 
hospital with loss of appetite and abdominal discomfort. Stage IV gastric cancer with liver 
metastasis was diagnosed via upper gastrointestinal endoscopy and CT. Twelve courses of 
capecitabine, cisplatin, and trastuzumab were administered as the first-line treatment, 25 
courses of paclitaxel plus ramucirumab as the second-line treatment, and 31 courses of 
nivolumab monotherapy as the third-line treatment. After 31 courses of nivolumab mono-
therapy, CT showed that the primary tumor shrank with no liver metastasis or ascites. Diag-
nostic laparoscopy was performed with no peritoneal dissemination (P0), and the peritoneal 
lavage cytology was negative (CY0). CS was performed with total gastrectomy and D2 lymph 
node dissection (R0 resection). The pathological diagnosis was U, Ant-Less, Type 2, 70 × 63 
mm, poorly differentiated adenocarcinoma (ypT3N0M0 ypStage IIA). R0 resection was per-
formed, and the histological response was grade 1a. The patient did not show recurrence for 
9 months after CS.
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Introduction

Nivolumab monotherapy is considered the third-line standard chemotherapy for 
unresectable or recurrent gastric cancer [1, 2]. There are few reports on conversion 
surgery (CS) after nivolumab monotherapy. CS is often performed when first-line chemo-
therapy is effective, and although the response rate of nivolumab monotherapy is not 
high, it is effective after the third-line chemotherapy in some cases. Thus, long-term 
survival and the number of patients undergoing CS after nivolumab as third-line chemo-
therapy are expected to increase in the future. Here, we report a rare case of stage IV 
gastric cancer effectively treated with CS after nivolumab monotherapy as the third-line 
chemotherapy.

Case Presentation

A 73-year-old man was referred to our hospital because of loss of appetite and abdominal 
discomfort. Upper gastrointestinal endoscopy showed a type 3 advanced gastric cancer, occu-
pying the anterior wall and lesser curvature side of the upper part of the stomach (Fig. 1a). 
The tumor was diagnosed as poorly differentiated adenocarcinoma by pathological exami-
nation of biopsy, and immunohistochemistry for human epidermal growth factor receptor 2 
(HER2) showed a score of 3+ (Fig. 1b). CT revealed an approximately 80-mm diameter tumor 
with obvious blurring at the anterior wall, indicating serosal invasion, enlarged lymph nodes 
around the lesser curvature, and a 27-mm diameter metastatic liver tumor in segment 8 of 
the liver (Fig. 1c, d). Thus, the clinical diagnosis was U type 3, cT4aN2M1 (HEP) cStage IV 
according to the eighth edition of the Union for International Cancer Control TNM Classifi-
cation [3].

The treatment plan was chemotherapy. Considering that the tumor was HER2 
positive, capecitabine (2,400 mg/day), cisplatin (40 mg/m2/day), and trastuzumab  
(8 mg/m2/day) were administered as the first-line chemotherapy. After 12 courses, CT 
showed an increased primary tumor with shrunken liver metastasis. According to the 
Response Evaluation Criteria in Solid Tumors (RECIST) version 1.1 guidelines, the tumor 
was classified as progressive disease. Paclitaxel (80 mg/m2/day on day 1) combined with 
ramucirumab (8 mg/kg/day on day 1) was administered as the second-line chemo-
therapy. After 25 courses, CT showed ascites with no progression of the primary and 
metastatic liver tumors. The objective tumor response was classified as progressive 
disease. Nivolumab monotherapy (240 mg/body infused on day 1 and every 2 weeks) 
was administered as the third-line chemotherapy. After 31 courses of nivolumab mono-
therapy, CT showed a significantly shrunken primary tumor, with no liver metastasis or 
ascites (Fig. 2a, b). There was no significant distant metastasis on PET-CT. According to 
the RECIST guidelines, the tumor response was classified as partial response. Diagnostic 
laparoscopy was performed to exclude peritoneal dissemination. There was no peri-
toneal dissemination (P0), and peritoneal lavage cytology was negative (CY0). Consid-
ering the aforementioned findings, the diagnosis after nivolumab monotherapy was 
ycT3N0M0 ycStageIIA (TNM8th), and CS (curative gastrectomy with D2 lymph node 
dissection) was determined.

The patient underwent CS (curative gastrectomy with D2 lymph node dissection) and 
was discharged on postoperative day 8 with no complications. The pathological diagnosis 
was U, Ant-Less, Type 2, 70 × 63 mm, poorly differentiated adenocarcinoma, ypT3N0M0 
ypStageIIA (Fig. 3). The pathological response was grade 1a. After 43 months of first-line 
chemotherapy, the patient is alive with no signs of recurrence 9 months postoperatively.
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Fig. 1. a Upper gastrointestinal endoscopy revealing type 3 advanced gastric cancer, occupying the anterior 
wall and lesser curvature of the upper part of the stomach. b Biopsy confirms the diagnosis of adenocarci-
noma (poor) with a glandular duct structure (magnification, ×400). c CT shows an approximately 80-mm 
diameter transmural tumor with obvious blurring at the anterior wall and lesser curvature of the upper part 
of the stomach and enlarged lymph nodes surrounding the lesser curvature (circle). d A 27-mm metastatic 
liver tumor at segment 8 of the liver is detected on CT (circle).

a b

Fig. 2. a Upper gastrointestinal endoscopy after third-line chemotherapy showing that the primary tumor 
has shrunken (arrows). b CT showing the shrunken primary tumor and liver metastasis.
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Discussion/Conclusion

Nivolumab enhances antitumor T-lymphocyte activity by blocking immune checkpoint 
inhibitors of programmed death-1 [4]. Programmed death-1 is a protein expressed on the 
surface of lymphocytes and negatively regulates their immune activity [5, 6]. In 2017, the 
ATTRACTION-2 study demonstrated the efficacy of nivolumab monotherapy in patients with 
advanced gastric cancer or gastroesophageal junction cancer [5]. In that study, the 2-year 
overall survival rates were 10.6 and 3.2% in the nivolumab and placebo groups, respectively. 
Furthermore, the 2-year follow-up indicated that objective response rates were 11.9 and 0% 
in the nivolumab and placebo groups, respectively [7], and the overall response rate of 
nivolumab was only 11.2%, which was not high. To the best of our knowledge, there are only 
3 reports on cases of stage IV gastric cancer successfully treated with curative resection after 
third-line chemotherapy with nivolumab monotherapy [8–10].

In this patient, liver metastasis was the stage IV factor. The rate of liver metastasis is 
reported to be 4–14% in stage IV gastric cancer [11–14]. For stage IV gastric cancer with liver 
metastases, systemic chemotherapy is recommended because surgical removal of liver 
metastases of gastric cancer is still controversial, and in most cases, multiple recurrences of 
the liver metastases can occur after hepatectomy [15, 16]. Although CS is an option for unre-
sectable, advanced, or metastatic gastric cancer when distant metastases are controlled [16], 
little or no prospective trial investigating systemic chemotherapy specified in liver metas-
tases has been reported. Moreover, the usefulness of CS for liver metastases with gastric 
cancer remains unsatisfactory.

The optimal timing for CS remains controversial, and its indications need to be clarified. 
Several reports stated that decreased serum tumor marker levels could be associated with 
clinical response [17, 18]. In this patient, the cancer antigen 125 level increased upon the 
initiation of nivolumab monotherapy but decreased dramatically thereafter. After 24 courses, 
serum tumor marker levels decreased to normal, and CT revealed that the primary tumor 
shrank, with no liver metastasis or ascites. The treatment was continued for 3 months (addi-
tional 7 courses), and CS was decided after confirming that there was no recurrence via CT 
and PET/CT. Further verification is required regarding the optimal timing and indications for 
CS. The 2-year follow-up results of the previous ATTRACTION-2 study showed that the 2-year 
survival rate of 32 patients, including complete remission (CR) and partial response, was 

Fig. 3. The pathological diagnosis is U, Ant-
Less, Type 2, 70 × 63 mm, poorly differentiated 
adenocarcinoma, ypT3N0M0 ypStageIIA.
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good at 61.3%. Therefore, it is controversial whether nivolumab should be continued or 
whether CS should be performed. In this case, CR was achieved for the metastatic tumor, and 
the primary tumor was shrunken; however, as CR was not achieved for the primary tumor, 
CS was performed.

We report a rare case of stage IV gastric cancer successfully treated with CS after third-
line chemotherapy with nivolumab monotherapy. Further reports of similar cases are 
expected in the future.
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