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Abstract

Introduction: Immune checkpoint inhibitors have revolutionized cancer treatment owing to
their ability to activate cellularimmune checkpoint pathways and mediate an antitumor activity.
Due to their immunological actions, immune-related adverse events (irAEs) have become a
concern. Neurological adverse events are rarely seen whether in the central or peripheral
nervous system and can be potentially life-threatening. We present a rare case of occipital
encephalitis following dual immunotherapy treatment in a patient with melanoma. Case
Presentation: A 41-year-old man diagnosed with nodular melanoma of the right torso with
axillary lymphadenopathies was treated with dual immunotherapy: nivolumab and ipilimumab.
After 24 weeks, patient developed right homolateral hemianopia, and imaging findings
correlated with occipital encephalitis. Autoantibodies were not detected. The patient was
treated with steroids and exhibited radiological improvement of his encephalitis but
maintained his right hemianopia. Conclusion: Neurological side effects of immunotherapy
are not very common and range from mild to severe life-threatening symptoms. Previous
analyses have shown that combination immunotherapy has a higher risk of side effects than
monotherapy. Diagnosis of neurological manifestations is usually made by imaging, mainly
brain magnetic resonance imaging or detection of autoantibodies in the CSF. The gold standard
treatment is usually corticosteroids or rarely other molecules such as IVIg or monoclonal
antibodies. The prognosis is usually favorable.

© 2025 The Author(s).
Published by S. Karger AG, Basel

Correspondence to:
Francois Kamar, francois @ kamarclinic.com

Nl
Karger~

OPEN
ACCESS


https://www.karger.com/cro
https://www.karger.com/cro
https://doi.org/10.1159/000543215
https://www.karger.com/cro
http://www.karger.com/Services/OpenAccessLicense

Case Rep Oncol 2025;18:206-212

DOI: 10.1159/000543215 © 2025 The Author(s). Published by S. Karger AG, Basel
www.karger.com/cro

Sfeir and Kamar: Immunotherapy as a Rare Cause of Occipital Encephalitis

Introduction

Immune checkpoint inhibitors (ICIs) have revolutionized cancer treatment owing to their
ability to activate cellular immune checkpoint pathways in order to reactivate the T-cell-
mediated antitumor immunity and counteract immune evasion by cancer cells [1]. The two
most commonly used molecules are programmed cell death receptor (PD1/PDL1) inhibitors
and cytotoxic T-lymphocyte-associated protein inhibitors [2]. They are nowadays widely used
in the treatment of many types of cancers with a remarkable efficacy either as monotherapy or
in combination with each others [2] or with chemotherapy.

Due to their immunological actions, immune-related adverse events (irAEs) have become
a concern. They can involve multiple organs and the most common reported adverse effects
are as follows: silent thyroiditis which manifest itself as severe hypothyroidism if not
screened for early; second most frequently reported side effect is hypoadrenalism which
should also be screened for with simply cortisol level; more of a concern, pneumonitis, colitis,
hepatitis, hypophysitis [1], and many others. They warrant a high index of clinical suspicion
for early initiation of appropriate management since reversibility can be attained.

Neurologic adverse events are rarely seen but when encountered, they are difficult to
diagnose, fatal, and potentially life-threatening [3]. The mechanism of the neurotoxicity is still
unclear but can be attributed, according to several studies, to cytokine-mediated inflam-
matory reactions, production of autoantibodies as in paraneoplastic syndromes, or systemic
depletion of regulatory T cells [4]. The symptoms can affect the central or peripheral nervous
system. We hereby present a case of occipital encephalitis following dual immunotherapy
treatment in a patient with melanoma which left him with severe sequelae.

Case Report

A 41-year-old gentleman with a history of seizures since childhood at the age well
controlled on medications (valproic acid, levetiracetam, and rivotril) with no documented
new seizure activity, good performance status (KPS 100%), presents diagnosed with a
nodular melanoma on the right torso that had developed on a dermal melanocytic nevus.
Following resection, anatomic pathology report described the melanoma as Clark IlI, Breslow
7 mm, ulcerated pT4b cN1 M0. He had upfront ipsilateral axillary lymphadenopathies evident
clinically and on PET scan. No other metastases detected. He was started on dual immu-
notherapy: nivolumab 1 mg/kg and ipilimumab 3 mg/kg every 3 weeks. After 24 weeks of
immunotherapy (4 cycles) and 1 week after the fourth cycle, patient developed anaphylaxis
which was well treated. Shortly after this event, he started complaining of right homolateral
hemianopia. No other neurologic symptoms were detected. A gadolinium-enhanced brain MRI
scan was obtained and showed on the T2 and mainly Flair sequences left occipital cortical
hyperintensity correlating with occipital encephalitis (Fig. 1).

To note, this patient did not receive any radiotherapy to the brain nor had undergone any
central nervous system surgeries, and staging prior to therapy showed no CNS involvement. A
PET-CT scan done showed pathological changes suggestive of left occipital decreased normal
brain avidity limited to the right occipital cortex (Fig. 2). A lumbar puncture was done and
returned with negative studies and cytology. No autoantibodies were tested unfortunately.

The patient was started on steroid (prednisolone 1 mg/kg daily) tapered over 16 weeks
and immunotherapy discontinued. A repeat MRI brain after 1 month showed improvement in
the flair signal abnormalities involving the left occipital cortex, and increase ventricular
dilatation and involution of the brain. Despite this radiological improvement, patient retained
aright hemianopia. Prednisone was stopped after 4 months of tapering. Patient was switched
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Fig. 1. Brain MRI showing T2 hyperintense region of the occipital area correlating with encephalitis.

to dabrafenib for his melanoma therapy (since his tumor harbored the BRAF V600E mutation)
owing to the severe and disabling side effects of immunotherapy in his case. He had presented
to the Neuro-Oncology Division at Mount Lebanon University Hospital for management of the
immunotherapy side effects then he was sent back to pursue therapy with his primary
oncologist.

Discussion

Neurological adverse events of immunotherapy are variable. They can involve the central
or the peripheral nervous system. The mechanism is not well known, but it is assumed that
the lymphocytes are activated to produce cytokines that disrupt the regulatory T-cell function
and the humoral immunity [5]. These side effects can range from mild nonspecific neurologic
symptoms to severe grade 3 and 4 diseases manifested as inflammatory myopathies; my-
asthenia gravis, vasculitis, neuropathies, aseptic meningitis, autoimmune encephalitis,
multiple sclerosis, and hypophysitis. They can also simply be a reactivation of a preexisting
autoimmune neurological disorder [5].

In a study done by Man et al. [6], the adverse events were higher and much more severe
with PD1/PDL1 inhibitors than with cytotoxic T-lymphocyte-associated inhibitors (13.4% vs.
22.8%, p < 0.001) and higher with combination immunotherapy versus monotherapy (55.3%
vs. 21.9%, p < 0.001) [7]. Difference should be made between irAEs of ICIs and neurologic
paraneoplastic syndromes related to the underlying known malignancy that are usually
subacute and progressive and develop before the diagnosis of the disease [2].

When suspecting a neurological irAEs, a thorough workup is indicated starting with
history, detailed description of symptoms, detection of paraneoplastic antibodies that can be
predictive of an increased risk of ICI-associated encephalitis [7]: anti-NMDAR (anti-N-methyl-
D-aspartate receptor) reported in a case by Williams et al. [2], neurofilament light chain IgG
[8] and phosphodiesterase 10A IgG [9]. Other studies have reported detection of Ma2 IgG. The
majority of encephalitis is until now seronegative [3]. The study of Graus et al. [10] sets
guidelines for diagnosing auto immune encephalitis based on clinical symptoms and imaging-
related findings with exclusion of other diagnosis that can cause encephalitis. Testing for
antibodies is not a must in their study. Criteria for possible auto immune encephalitis include:

1. Subacute onset (rapid progression of less than 3 months) of working memory deficits
(short-term memory loss), altered mental status, or psychiatric symptoms.
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Fig. 2. PET-CT showing pathological changes of occipital encephalitis.

2. At least one of the following:

- New focal CNS findings, seizures not explained by a previously known seizure disorder,
CSF pleocytosis (white blood cell count of more than 5 cells per mm3), or MRI features
suggestive of encephalitis.

3. Reasonable exclusion of alternative causes.

Our case reports a patient with new focal CNS disorder, homolateral hemianopia, and MRI
findings suggestive of encephalitis and exclusion of other diagnosis by imaging studies and LP
analyses. Our patient has a unique type of encephalitis not related to any of the known
syndromes reported in the study of Graus et al. [10]. But it met the criteria for an autoimmune
encephalitis according to the guidelines suggested in the study.

Imaging is used in the diagnosis of neurological events. MRI is usually normal in 60% of
patients or present otherwise nonspecific findings with enhancement of leptomeninges or
white matter [11] as opposed to the case presented in here where MRI findings were typical of
encephalitis. Exclusion of other differential diagnosis is mandatory, including sepsis, intra-
cerebral hemorrhage, ischemia, leptomeningeal dissemination, metabolic disturbances,
nonconvulsive status epilepticus, paraneoplastic limbic encephalitis, PRES, or vasculitis [12].

ICI-induced encephalitis, as reported in this case, is a rare severe autoimmune condition
presenting usually with memory deficit, psychiatric disorders, or seizures. Our case reported
hemianopia, a very rare manifestation of autoimmune encephalitis. Table 1 shows a small
literature review of the ICI combination-induced autoimmune encephalitis.

The treatment of ICIs encephalitis is highly grade-dependent; grade 1 does not require
immunotherapy discontinuation, whereas grades 2 (moderate) and 3 (severe) require
discontinuation of the medication. Nearly all the neurological adverse events present in
advanced grades, and treatment is needed in most of the times. The gold standard
treatment of ICI-induced encephalitis remains corticosteroids at a dose of 1-2 mg/kg
given over several days to reach doses >1,000 mg/day of methylprednisolone [12].
Steroids should be tapered down very slowly for at least 4 weeks to meet the long half-life
of ICIs [22]. Pneumocystis pneumonia prophylaxis with trimethoprim-sulfamethoxazole
should be considered and potential steroids side effects anticipated and managed. In cases
of refractoriness to steroids, workup should be repeated to rule out other causes of
encephalitis. Other molecules can be used for treatment such as IVIg, plasma exchange
therapy, monoclonal antibody (rituximab), or an a41 integrin antibody (natalizumab) as
mentioned in the case of Hottinger et al. [16].
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Table 1. Combination ICI-induced autoimmune encephalitis, review of the literature

Case Cancer Immunotherapy Grade MRI finding Treatment

Larkin et al. Malignant Nivolumab + >3 Normal or some areas of  Steroids +

[13] (2017) melanoma ipilimumab hypersignal on FLAIR plasma

exchange

Bossart et al.  Malignant Ipilimumab + 3 None Steroids

[14] (2017) melanoma pembrolizumab

Ito et al. [15] Small cell lung  Nivolumab + 3 None Steroids +

(2017) cancer ipilimumab rituximab

Hottinger et al. Small cell lung  Nivolumab + 3 Severe abnormalities in Steroids and

[16] (2018) cancer ipilimumab both hippocampi with natalizumab
contrast-enhancing lesions

Williams et al. Melanoma Small Nivolumab + 3 None or none specific Steroids

[2] (2016) cell lung cancer ipilimumab

Elkayam and Metastatic renal Nivolumab + 3 None Steroids

Sharma [17]  cell carcinoma  ipilimumab

(2019)

Keerty et al. Malignant Nivolumab + 3 None Steroids

[18] (2020) melanoma ipilimumab

Martinez-Vila Malignant Nivolumab + 3

et al. [19] melanoma ipilimumab

(2021)

Bir Yucel et al. Malignant Nivolumab + 3 Not done Steroids and

[20] (2022) melanoma ipilimumab IVIg

Grunhut et al. Malignant Nivolumab + 3 Bilateral basal, ganglia Steroids

[21] (2022)

melanoma of the
bladder neck

ipilimumab

hyperintensities on T2

The prognosis of ICI-induced encephalitis is usually favorable due to early diagnosis and prompt

management with nearly all patients having full recovery of their symptoms. This case emphasizes
on the importance of early detection of new symptoms in a patient treated with immunotherapy, in
order to establish a clear diagnosis and initiate the corresponding treatment. Clinicians should be
aware of all the possible side effects of immunotherapy and the neurologic adverse events it can
cause in order to withhold immunotherapy at the appropriate time. The article has important
implications on clinicians practice when using immunotherapy in patients’ treatment. The limitation
of the study is mainly related to lack of autoantibodies testing due to unavailability of these tests.

Conclusion

ICI-induced encephalitis is a rare and severe life-threatening complication that warrants a
high index of suspicion and whose diagnosis is directed by a thorough workup. With the
initiation of early treatment nowadays, symptoms can be controlled and prognosis improved.
Further studies are warranted to try to prevent and limit the onset of neurological side effects
of immunotherapy and mainly the onset of a debilitating encephalitis.
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