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Nivolumab-induced Limbic Encephalitis in Gastric Cancer:
A Case Report and Literature Review
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Abstract

Background/Aim: Immune checkpointinhibitors (ICIs), including nivolumab, have markedly improved gastric cancer
(GC) outcomes. However, immune-related adverse events involving the central nervous system are rare and potentially
life-threatening. Limbic encephalitis is an exceptionally uncommon manifestation, and its clinical course remains
poorly understood. We conducted a literature review of ICI-induced encephalitis specifically in patients with
gastrointestinal cancers to clarify its clinical characteristics and management.

Case Report: We describe the case of an 83-year-old man with unresectable advanced GC who received multiple lines
of chemotherapy, including nivolumab as third-line therapy. After more than 40 cycles of nivolumab treatment, the
patient developed progressive cognitive decline. Brain magnetic resonance imaging (MRI) revealed fluid attenuated
inversion recovery hyperintensity in the right hippocampus, consistent with limbic encephalitis. Nivolumab was
discontinued without corticosteroid administration, leading to gradual cognitive recovery. Follow-up MRI
demonstrated resolution of hippocampal abnormalities.

Conclusion: This case highlights an exceptionally rare instance of nivolumab-induced limbic encephalitis in a patient
with GC. While our patient recovered spontaneously after drug discontinuation without corticosteroids, the key
clinical implication is that new-onset cognitive decline in elderly patients receiving ICls should not be misattributed
to dementia progression. Early recognition of neurological immune-related adverse events is essential, as continued
ICI therapy in unrecognized cases may result in irreversible or even fatal outcomes.
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Introduction gastric cancer (GC). The phase III ATTRACTION-2 trial

established nivolumab, a programmed death-1 inhibitor,
Immune checkpoint inhibitors (ICIs) have revolutionized  asan effective third-line treatment option, demonstrating
the management of various malignancies, including an overall survival benefit in heavily pretreated patients
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(1). Since then, subsequent studies have expanded the
role of ICIs, and nivolumab is now incorporated into first-
line treatment regimens for unresectable or recurrent
advanced GC (2, 3), with ongoing research into predictive
biomarkers for its efficacy (4).

Despite their clinical efficacy, ICIs are associated with
a unique spectrum of immune-related adverse events
(irAEs) that can affect multiple organs. Neurological irAEs
are relatively rare, occurring in 1-5% of patients, but they
encompass a broad range of potentially life-threatening
presentations (5, 6). Among these, limbic encephalitis is
an especially uncommon entity. ICI-induced encephalitis
can range from fully reversible to fatal types (7). Recent
reports have further characterized the clinical features,
management, and prognosis of nivolumab-induced
immune encephalitis, highlighting its variable clinical
course and diagnostic challenges (8).

The characteristic features of ICl-related limbic
encephalitis include cognitive decline, memory
impairment, behavioral changes, seizures, and MRI findings
of hippocampal hyperintensity. Most reported cases
require high-dose corticosteroid therapy, and most have
been described in patients with melanoma, lung cancer, or
renal cell carcinoma (9). However, reports on GC are scarce.

Herein, we describe the case of an elderly patient with
unresectable advanced GC who developed nivolumab-
associated limbic encephalitis after prolonged treatment.

Case Report

An 83-year-old man presented with unresectable
advanced gastric cardia adenocarcinoma, characterized
by para-aortic lymph node metastases and direct
invasion of the left lobe of the liver and diaphragm.
He was initially treated with systemic chemotherapy
including fluoropyrimidine and platinum-based
regimens. His medical history included hypertension and
hyperuricemia, for which he was receiving candesartan,
manidipine, allopurinol, and ethyl icosapentate. He had
no known drug allergies and maintained an Eastern
Cooperative Oncology Group performance status score

of 0 at the time of treatment initiation. In accordance
with the treatment guidelines at that time, nivolumab
monotherapy was introduced as third-line therapy
following disease progression (10). After the 40"
course of nivolumab (approximately 18 months after
the therapy initiation), the patient developed acute
disorientation, short-term memory loss, and behavioral
changes, leading to a referral to the department of
neurology.

Brain magnetic resonance imaging (MRI) revealed
hyperintense signals in the right hippocampus on
T2-weighted and fluid attenuated inversion recovery
(FLAIR) images, consistent with limbic encephalitis
(Figure 1A). There was no evidence of brain metastases,
cerebrovascular events, or intracranial infection.
The routine laboratory findings were unremarkable.
Cerebrospinal fluid examination, neuronal autoantibody
testing, and formal neuropsychological assessment were
not performed, given the mild nature of the symptoms and
their rapid clinical improvement.

Given the temporal association between
nivolumab therapy and characteristic radiographic
findings, immune checkpoint inhibitor-related
limbic encephalitis was strongly suspected. GC also
progressed, so nivolumab was discontinued. As his
neurological symptoms were relatively mild and
spontaneously improved after drug withdrawal, high-
dose corticosteroid therapy was not initiated. Within
several weeks, his cognitive and behavioral symptoms
resolved, and a follow-up MRI obtained three months
later demonstrated gradual resolution of the temporal
lobe abnormalities (Figure 1B).

The patient subsequently underwent, trifluridine/
tipiracil chemotherapy. During this treatment course,
palliative radiotherapy was administered to mediastinal
lymph nodes that compressed the superior vena cava.
Later, as para-aortic lymph nodes enlarged, additional
radiotherapy was delivered. Neurological symptoms
did not recur during further oncological treatment.
Approximately one year after the discontinuation of
nivolumab, the patient died of progressive GC.
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Figure 1. Brain magnetic resonance imaging (MRI) findings of nivolumab-associated limbic encephalitis. (A) Axial fluid attenuated inversion recovery
(FLAIR) image at the time of symptom onset showing hyperintense signal in the right hippocampus, consistent with limbic encephalitis (yellow arrow).
(B) Follow-up MRI obtained three months after nivolumab discontinuation demonstrating resolution of the hippocampal hyperintensity, corresponding

with clinical improvement of cognitive symptoms.

Discussion

ICIs have significantly improved the prognosis of patients
with advanced cancers, including GC. However, they are
also associated with irAEs in various organs. Neurological
irAEs are relatively rare, accounting for less than 5% of

ICI-treated patients but can present with diverse and
potentially severe manifestations (5-7). However, limbic
encephalitis is uncommon.

Previous reports on nivolumab-associated limbic
encephalitis primarily involved patients with melanoma,
non-small cell lung cancer, and renal cell carcinoma
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Table I. Summary of reported cases of immune checkpoint inhibitor-induced encephalitis in patients with gastrointestinal cancers.

Author (Year) Cancer type ICI agent Onset Main symptoms MRI findings Treatment Outcome
Laderman et al. (2022) (9) GE]J Pembrolizumab 4 cycles Cognitive High intensity in Steroids Improved
dysfunction the hippocampus
Tanietal. (2022) (10) GE]J Nivolumab 2cycles  Disturbance of Normal Steroids Improved
consciousness
Present Case (2026) GC Nivolumab 40 cycles Cognitive High intensity in None Improved
dysfunction the hippocampus

GEJ: Gastroesophageal cancer; GC: gastric cancer; ICI: immune checkpoint inhibitor; MRI: magnetic resonance imaging.

(9). As summarized in Table I, reported cases of ICI-
induced encephalitis in gastrointestinal cancers are
extremely limited (11, 12). A literature search identified
only two cases involving the gastroesophageal junction
cancer. In these cases, limbic encephalitis occurred
relatively early (within 2-4 cycles) and required high-
dose corticosteroids for recovery, whereas our case is
uniquely characterized by its extremely late onset after 40
cycles and spontaneous improvement without steroids.
We report the first description of this complication in a
patient with GC treated with nivolumab, underscoring
not only its extreme rarity but also the need for vigilance,
particularly in elderly patients. In this population, new-
onset cognitive decline may be misattributed to dementia
progression, risking delayed recognition of a potentially
reversible irAE.

The diagnosis of ICI-related limbic encephalitis
remains challenging because clinical features such as
acute confusion, short-term memory loss, and behavioral
changes may mimic paraneoplastic syndromes,
infectious encephalitis, or brain metastases. In elderly
patients, there is an additional concern that these
symptoms could be mistaken for underlying cognitive
decline. MRI findings of bilateral medial temporal lobe
hyperintensities are characteristic; however, antibody
testing against neuronal antigens, cerebrospinal fluid
analysis, and electroencephalography may be helpful
in excluding other etiologies (13). In this case, antibody
testing was not performed, which is a limitation of this
study. Nevertheless, the temporal association between
nivolumab and the clinical course supported the diagnosis.

Reports indicate that the majority of patients
required high-dose corticosteroids, and some also
needed additional immunosuppressive therapies (4,
6). In patients with advanced GC treated with ICIs, the
occurrence of irAEs has been reported to be associated
with clinical outcomes, highlighting the importance of
careful monitoring and appropriate management of these
events (14). In contrast, our patient achieved complete
recovery without steroid treatment, suggesting that ICI
withdrawal alone may be sufficient in selected cases.
However, given the potential for fulminant disease
progression, prompt recognition and early intervention
are essential. Further case studies are required to
define the optimal management strategy for this rare
complication.

Conclusion

We report an exceptionally rare case of nivolumab-
induced limbic encephalitis in a patient with unresectable
advanced GC. Distinctive features include late onset after
long-term therapy and spontaneous recovery following
drug withdrawal without corticosteroid treatment. These
findings emphasize that neurological irAEs may occur at
any stage of ICI therapy and that the spectrum of severity
is wider than previously recognized. Awareness of this
entity is crucial for early diagnosis, timely management,
and informed decision making regarding the continuation
of immunotherapy in patients with GC, particularly in
elderly patients who may present with subtle or atypical
neurological symptoms.

396



Sumiyoshi et al: Nivolumab-induced Encephalitis in Gastric Cancer

Conflicts of Interest

The Authors declare that they have no conflicts of interest
in relation to this study.

Authors’ Contributions

Shutaro Sumiyoshi drafted the manuscript. Shutaro
Sumiyoshi, Takeshi Kubota, Hiroyuki Inoue, Kazuya
Takabatake, Keiji Nishibeppu, Toshiyuki Kosuga, Hirotaka
Konishi, Hitoshi Fujiwara, and Atsushi Shiozaki performed
dedicated reviews and contributed to the discussion. All
the Authors have read and approved the final version of
the manuscript.

Acknowledgements

The Authors thank Dr. Soichiro Numa (Department of
Neurology and Stroke Treatment, Japanese Red Cross
Kyoto Daiichi Hospital) for his supportin the diagnosis of
this patient. The Authors would also like to thank Editage
(www.editage.com) for English language editing.

Funding
None of the Authors received any funding for this study.
Artificial Intelligence (AI) Disclosure

During the preparation of this manuscript, a large language
model (ChatGPT, OpenAl) was used for language editing and
stylistic improvements in select paragraphs. No sections
involving the generation, analysis, or interpretation of
research data were produced by generative Al All scientific
content was created and verified by the Authors.

References

1 KangYK, Boku N, Satoh T, Ryu MH, Chao Y, Kato K, Chung HC,
Chen JS, Muro K, Kang WK, Yeh KH, Yoshikawa T, Oh SC, Bai
LY, Tamura T, Lee KW, Hamamoto Y, Kim ]G, Chin K, Oh DY,
Minashi K, Cho JY, Tsuda M, Chen LT: Nivolumab in patients

with advanced gastric or gastro-oesophageal junction cancer
refractory to, or intolerant of, at least two previous
chemotherapy regimens (ONO-4538-12, ATTRACTION-2): a
randomised, double-blind, placebo-controlled, phase 3 trial.
Lancet390(10111): 2461-2471,2017.D0I1: 10.1016/S0140-
6736(17)31827-5

2 Janjigian YY, Shitara K, Moehler M, Garrido M, Salman P, Shen
L, Wyrwicz L, Yamaguchi K, Skoczylas T, Campos Bragagnoli A,
Liu T, Schenker M, Yanez P, Tehfe M, Kowalyszyn R, Karamouzis
MV, Bruges R, Zander T, Pazo-Cid R, Hitre E, Feeney K, Cleary
JM, Poulart V, Cullen D, Lei M, Xiao H, Kondo K, Li M, Ajani JA:
First-line nivolumab plus chemotherapy versus chemotherapy
alone for advanced gastric, gastro-oesophageal junction, and
oesophageal adenocarcinoma (CheckMate 649): a
randomised, open-label, phase 3 trial. Lancet 398(10294):
27-40,2021.DOI: 10.1016/S0140-6736(21)00797-2

3 Japanese Gastric Cancer Association: Japanese Gastric Cancer
Treatment Guidelines 2021 (6th edition). Gastric Cancer
26(1):1-25,2023.D0I1: 10.1007/5s10120-022-01331-8

4 Awatsu T, Kadono T, Shoji H, Hirose T, Hirano H, Okita N,
Takashima A, Nagahara A, Kato K: Prognostic impact of
Claudin18.2 and TROP2 expression in advanced gastric
cancer treated with nivolumab. Anticancer Res 46(2): 1021-
1035,2026.DO0I: 10.21873 /anticanres.18006

5 Marini A, Bernardini A, Gigli GL, Valente M, Muiiiz-Castrillo
S, Honnorat ], Vogrig A: Neurologic adverse events of immune
checkpoint inhibitors. Neurology 96(16): 754-766, 2021.
DOI:10.1212/WNL.0000000000011795

6 Farina A, Villagran-Garcia M, Fourier A, Pinto AL, Chorfa F,
Timestit N, Alberto T, Aupy ], Benaiteau M, Birzu C, Campetella
L, Cotton F, Dalle S, Delaruelle CE Dumez P, Germi R, Le Maréchal
M, Maillet D, Marignier R, Pegat A, Psimaras D, Rafiq M, Picard
G, Desestret V, Quadrio I, Honnorat ], Joubert B: Diagnostic and
prognostic biomarkers in immune checkpoint inhibitor-related
encephalitis: a retrospective cohort study. Lancet Reg Health
Eur44:101011,2024.DOI: 10.1016/j.Janepe.2024.101011

7 Velasco R, Villagran M, Jové M, Simé M, Vilarifio N, Alemany
M, Palmero R, Martinez-Villacampa MM, Nadal E, Bruna J:
Encephalitis induced by immune checkpoint inhibitors: A
systematic review. JAMA Neurol 78(7): 864, 2021. DOI:
10.1001/jamaneurol.2021.0249

8 WuZ LeiH,LiR, Liu X, Wang C: Clinical features, treatment,
and prognosis of nivolumab induced immune encephalitis.
Invest New Drugs 43(2): 293-300, 2025. DOI: 10.1007/
s10637-025-01522-x

9 Stuby], Herren T, Schwegler Naumburger G, Papet C, Rudiger
A: Immune checkpoint inhibitor therapy-associated
encephalitis: a case series and review of the literature. Swiss
Med WKkly 150(4748): w20377, 2020. DOI: 10.4414/
smw.2020.20377

10 Japanese Gastric Cancer Association: Japanese gastric cancer
treatment guidelines 2018 (5th edition). Gastric Cancer
24(1):1-21,2021.D0I1: 10.1007/5s10120-020-01042-y

397


http://www.editage.com

CANCER DIAGNOSIS & PROGNOSIS 6: 393-398 (2026)

11 Laderman L, Naveed O, LoPinto-Khoury C, Dotan E, Miron B:
Paraneoplastic limbic encephalitis following treatment with
single-agent pembrolizumab for advanced gastroesophageal
adenocarcinoma. BM] Case Rep 15(5): e247676,2022. DOI:
10.1136/bcr-2021-247676

12 Tani N, Nakata B, Kasashima H, Tendo M, Hori T, Ishikawa T:
A case of esophago-gastric junctional cancer who developed
autoimmune encephalitis after administration of nivolumab.
JJpn Surg Assoc 83(1): 68-72,2022.DOI: 10.3919/jjsa.83.68

13 Miiller-Jensen L, Zierold S, Versluis JM, Boehmerle W,
Huehnchen P, Endres M, Mohr R, Compter A, Blank CU,
Hagenacker T, Meier F, Reinhardt L, Gesierich A, Salzmann M,
Hassel JC, Ugurel S, Zimmer L, Banks P, Spain L, Soon JA,
Enokida T, Tahara M, Kéhler KC, Seggewiss-Bernhardt R,
Harvey C, Long GV, Schéberl F von Baumgarten L,
Hundsberger T, Schlaak M, French LE, Knauss S, Heinzerling
LM: Characteristics of immune checkpoint inhibitor-induced
encephalitis and comparison with HSV-1 and anti-LGI1
encephalitis: A retrospective multicentre cohort study. Eur ]
Cancer 175:224-235,2022.D0I: 10.1016/j.ejca.2022.08.009

14 Ando T, Ueda A, Ogawa K, Motoo [, Kajiura S, Nakajima T,

Hirano K, Okumura T, Tsukada K, Hara T, Suzuki N, Nakada N,
Horikawa N, Fujii T, Yasuda I: Prognosis of immune-related
adverse events in patients with advanced gastric cancer
treated with nivolumab or pembrolizumab: a multicenter
retrospective analysis. In Vivo 35(1): 475-482, 2021. DOI:
10.21873/invivo.12281

398



