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ARTICLE INFO ABSTRACT

Keywords: Introduction and importance: Nivolumab, which is a fully human IgG4 PD-1 immune checkpoint inhibitor anti-
Case report body, has been recommended as a third-line treatment based on the results of the ATTRACTION-2 study
Nivolumab

involving patients with unresectable advanced gastric cancer.

Case presentation: A 69 year-old woman was referred to our department with a diagnosis of gastric cancer based
on an upper gastrointestinal endoscopy during a medical examination. The endoscopy, along with various tests,
helped establish a diagnosis of unresectable advanced gastric cancer (cT4aN3aM1P1c, cStage IV) with peritoneal
dissemination. The first and second-line chemotherapy administered was S-1 plus oxaliplatin followed by
ramucirumab and nab-paclitaxel, respectively. In this case, the disease was evaluated as progressive disease due
to increased peritoneal dissemination. Nivolumab was administered as the third-line treatment. The patient
developed interstitial pneumonia after nine courses of nivolumab, for which chemotherapy was discontinued and
prednisolone treatment was initiated. The patient had a complete response to treatment endoscopically, 9
months after the last administration of nivolumab. After that, there was no recurrence of the cancer, despite there
being no treatment for 5 months.

Clinical discussion: It was suggested that the therapeutic effect of nivolumab could be maintained for a long period
after discontinuation of its administration. In addition, a correlation has been reported between the treatment
efficacy and immune-related adverse events associated with nivolumab.

Conclusions: The synergistic effect of the sustained effect of nivolumab and later-line treatment may contribute to
the prolongation of survival after discontinuation of nivolumab in patients who are refractory or intolerant to

Complete response
Gastric cancer

treatment.

1. Introduction advanced, recurrent gastric, or gastroesophageal junction cancer treated
with >2 prior chemotherapy regimens [2]. The results of the 2-year
The effectiveness of cancer immunotherapy using immune check- follow-up of the ATTRACTION-2 study demonstrated that although
point inhibitors has been proven in recent years [1]. the overall response rate (ORR) was only 11.9%, the 2-year overall
Nivolumab, which is a fully human Immunoglobulin (Ig) G4 mono- survival (OS) rate of the response cases was 61.3%, showing a sustained

clonal antibody targeting programmed death (PD)-1, was evaluated in therapeutic effect [3].
phase 3 of the ATTRACTION-2 study in patients with unresectable Based on the results of this study, nivolumab is expected to have a

Abbreviations: AE, Adverse even; irAE, immune-related adverse events; PD, Programmed death; OS, Overall survival; PFS, Progression free survival; ORR, Overall
response rate; CT, Computed tomography; CR, Complete response; PR, Partial response.
* Corresponding author at: 3-1 Aoyama-cho, Kure City, Hiroshima 737-0023, Japan.
E-mail addresses: toshiaki-k-tkt@car.ocn.ne.jp (T. Komo), takahisa-suzuki@umin.ac.jp (T. Suzuki).
1 First author; 3-1 Aoyama-cho, Kure City, Hiroshima, 737-0023, Japan.

https://doi.org/10.1016/j.ijscr.2021.106161
Received 24 May 2021; Received in revised form 27 June 2021; Accepted 28 June 2021

Available online 30 June 2021
2210-2612/© 2021 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).


mailto:toshiaki-k-tkt@car.ocn.ne.jp
mailto:takahisa-suzuki@umin.ac.jp
www.sciencedirect.com/science/journal/22102612
https://www.elsevier.com/locate/ijscr
https://doi.org/10.1016/j.ijscr.2021.106161
https://doi.org/10.1016/j.ijscr.2021.106161
https://doi.org/10.1016/j.ijscr.2021.106161
http://creativecommons.org/licenses/by/4.0/

T. Komo et al.

International Journal of Surgery Case Reports 84 (2021) 106161

Fig. 1. Upper gastrointestinal examination revealed a type 3 lesion in the lesser curvature of the stomach, in the posterior wall of the body of the stomach (a). The
primary lesion had reduced in size and ulceration had disappeared (b). The primary lesion disappeared and was observed as comparatively gentle mucosa (c).

long-tail effect. Furthermore, it was reported that this effect continued
for more than 20 weeks after discontinuation of nivolumab adminis-
tration in patients with lung cancer [4].

In addition, grade 3 or 4 adverse events (AEs) reportedly occur with a
probability of 11.8% when nivolumab is administered [3], and it is
especially important to deal with immune-related AEs (irAEs). However,
a correlation has been reported between nivolumab efficacy and irAEs
[5].

Herein, we report a case of interstitial pneumonia caused by nivo-
lumab administered as a third-line treatment for unresectable advanced
gastric cancer with peritoneal dissemination, which achieved a clinical
complete response even without treatment follow-up.

The present work has been reported in accordance with the SCARE
criteria [6].

2. Case presentation

A 69 year-old woman was referred to our department because of a
diagnosis of gastric cancer established using upper gastrointestinal
endoscopy during a medical examination. The upper gastrointestinal
examination revealed a type 3 lesion in the lesser curvature of the
stomach, in the posterior wall of the body of the stomach (Fig. 1a). Bi-
opsy revealed a poorly differentiated tubular adenocarcinoma. Contrast-
enhanced computed tomography (CT) revealed irregular wall thick-
ening with a contrast-enhancing effect on the body of the stomach, and
lymphadenopathy occurred frequently (Fig. 2a-1, 2). In addition, an
irregular increase in concentration was observed in the omentum, and
peritoneal dissemination was suspected (Fig. 2a-3). As a result of various
tests, the patient was diagnosed with unresectable advanced gastric
cancer (cT4aN3aM1Plc, cStage IV) with peritoneal dissemination.
Chemotherapy was administered with S-1 plus oxaliplatin as the first-
line treatment. The patients developed a passage obstruction after the
administration of three courses of S-1 plus oxaliplatin; therefore, a
gastrojejunal bypass surgery was performed. Contrast-enhanced CT ex-
amination revealed increased primary lesions and lymph nodes,
reducing the irregular spread of the omentum (Fig. 2b-1, 2, 3). A com-
bination of ramucirumab and nab-paclitaxel was used for the second-
line chemotherapy. A subsequent upper gastrointestinal examination
revealed that the primary lesion in the gastric body had shrunk and
ulceration had disappeared after five courses of ramucirumab plus nab-
paclitaxel (Fig. 1b). This was classified endoscopically as a partial
response (PR). Contrast-enhanced computed tomography (CT) revealed
decreased primary lesions and lymph nodes (Fig. 2c-1, 2). The patient's
disease was classified as progressive according to the Response Evalu-
ation Criteria in Solid Tumors (RECIST) version 1.1, due to increased
peritoneal dissemination (Fig. 2¢-3). Consequently, nivolumab (240 mg
every 2 weeks) was administered as the third-line chemotherapy. The
patient developed interstitial pneumonia after nine courses of

nivolumab (Fig. 3). Chemotherapy was discontinued, and prednisolone
treatment was initiated for interstitial pneumonia. Subsequently, the
primary lesion in the body of the stomach disappeared with a compar-
atively gentle mucosa observed in its place (Fig. 1c). This was classified
endoscopically as a complete response (CR), 9 months after the last
administration of nivolumab, despite being followed-up. Contrast-
enhanced CT showed that wall thickening of the primary lesion had
disappeared, with the involved lymph nodes and peritoneal dissemina-
tion having reduced in size (Fig. 2d-1, 2, 3). At the same time, the
interstitial pneumonia was cured, and prednisolone treatment was
terminated. There was no recurrence of the tumor, despite the patient
being under no treatment for 5 months. The course of treatment and
transition of the tumor markers are shown in Fig. 4.

3. Discussion

Recent developments in systemic chemotherapy have improved the
prognosis of patients with unresectable advanced or recurrent gastric
cancer, with the median survival time (MST) prolonged to approxi-
mately 15 months [7,8].

In Japan, nivolumab monotherapy has been recommended as a third-
line treatment after the results of the ATTRACTION-2 study demon-
strated its efficacy [9]. The results of the 2-year follow-up of the
ATTRACTION-2 study demonstrated that the ORR was greater in the
nivolumab group than in the placebo group. Although the ORR was only
11.9%, the 2-year OS rate was 61.3% in patients in the nivolumab group
whose treatment responses were classified as CR or PR. Only three pa-
tients (1.1%) had CR. The number of patients with CR increased from
zero to three during the 2-year follow-up [3]. This indicates the sus-
tained therapeutic effect of nivolumab.

Thus, nivolumab is expected to have a long tail effect on the Kaplan-
Meier survival curve [10]. Furthermore, this effect may continue after
the discontinuation of nivolumab administration in patients with lung
cancer [11]. Osa et al. [4] reported that nivolumab binding on the
memory T cells in the blood is detectable more than 20 weeks after the
final dose, regardless of the number of nivolumab doses and the content
of subsequent treatment. Pharmacokinetically, it was suggested that the
therapeutic effect of nivolumab could be maintained for a long period
after its discontinuation. Kato et al. [12] retrospectively evaluated pa-
tients with unresectable advanced or recurrent gastric cancer who un-
derwent cytotoxic chemotherapy. These patients received cytotoxic
chemotherapy after the progression of immune checkpoint inhibitors or
as a third-line treatment without prior exposure to immune checkpoint
inhibitors. The ORR was significantly higher in the former cases than in
the latter (31% vs. 10%, respectively). It has been suggested that the
synergistic effect of the sustained effect of nivolumab with the later-line
treatments may contribute to a prolonged survival after discontinuation
of nivolumab in patients who are refractory or intolerant to treatment.



T. Komo et al.

International Journal of Surgery Case Reports 84 (2021) 106161

Fig. 2. Contrast-enhanced CT examination showed the transition of the therapeutic effect in the primary lesion in the body of the stomach (thick arrow), lymph

nodes (thin arrow), and peritoneal dissemination (arrow head).

Reportedly, grade 3 or 4 AEs occur with a probability of 11.8% when
nivolumab is administered [3]. It is particularly important to deal with
irAEs. Grade 3 or 4 interstitial pneumonia is reported to occur at a fre-
quency of 0.3% when nivolumab is administered [3]. In such cases,
nivolumab should generally be discontinued and prednisolone should be
used for treatment [13]. Prednisolone has not been shown to affect the
sustained therapeutic effect of nivolumab after its discontinuation [4].
Thus, even if subsequent treatment with cytotoxic chemotherapy is not
possible, the sustained treatment effect of nivolumab can be expected
during treatment for interstitial pneumonia. On the other hand, it was
reported that non-small cell lung cancer patients with irAEs caused by
nivolumab had significantly higher ORRs than such patients without

irAEs. Similarly, the progression-free survival among patients with irAEs
was longer than that among patients without irAEs [5]. It was suggested
that there was a correlation between irAEs and treatment efficacy in
patients treated with nivolumab.

In this case, the therapeutic effect of nivolumab was maintained
because the state of complete binding of T lymphocytes persisted even
after discontinuation of the drug. Moreover, this effect was not affected
by the administration of steroids. During treatment with steroids, the
sustained treatment effect of nivolumab lasted 36 weeks, which was well
over the previously reported sustained effect duration of 20 weeks. If the
sustained effect of nivolumab is shown to be effective, a synergistic ef-
fect in later-line treatments may be expected in the longer term.
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Fig. 3. Contrast-enhanced CT examination revealed interstitial pneumonia
developed after nine courses of nivolumab.

Although the mechanisms underlying the association of irAEs with
outcomes of treatment with nivolumab are unknown, in addition to the
sustained effect of nivolumab and its synergistic effect with the later-line
treatment, the incidence of irAEs may have contributed to the prolon-
gation of progression-free survival [14]. Thus, nivolumab may be an
effective drug for first or second-line chemotherapy in such cases. The
ATTRACTION-4 study has progressed to part 2 (phase III), where
treatment with nivolumab plus cytotoxic chemotherapy is being
compared with treatment using a placebo plus cytotoxic chemotherapy
as a first-line therapy for unresectable advanced cancer [15]. If nivolu-
mab plus chemotherapy is the first line of treatment, it is expected to
have a sustained therapeutic effect, along with a synergistic effect with
the subsequent lines of treatment with nivolumab. It is expected that OS
will be further extended.

4. Conclusions

It has been suggested that the therapeutic effect of nivolumab can be
maintained for a long time even after discontinuation of nivolumab
administration, which is expected to have a long-term therapeutic effect
as well as a synergistic effect with the subsequent line of treatment. In
addition, the incidence of irAEs associated with nivolumab may have
contributed to the prolongation of survival outcomes. Further studies
are required to confirm the benefits of nivolumab therapy.
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Fig. 4. The course of treatment and the transition of tumor markers.
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