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Neurological immune-related adverse
effects (nIRAEs) of immune checkpoint
inhibitors (ICIs) have been increasingly
reported. The continuation of these
drugs following an ICI-induced en-
cephalitis episode is controversial and
usually results in immediate discontinu-
ation of the treatment according to
previous reports [1, 2]. The neurology
community should be familiar with
the side effects of ICIs, and decisions
to maintain ICIs necessitate multidisci-
plinary approaches. Here, we report a
patient with autoimmune encephalitis
(AIE) related to nivolumab and pembro-
lizumab treatment, who continued
nivolumab for two more years, during
which she had a recurrent episode of
encephalopathy.
A 57-year-old woman with Stage 4 lung
adenocarcinoma and multiple cranial
metastases underwent left-sided occip-
ital metastasectomy and cranial radia-
tion therapy. This was followed with
pembrolizumab and nivolumab combi-
nation therapy at two months post-
radiation. Ten days after the immuno-
therapy, she presented with fever and
encephalopathy. The EEG revealed epi-
leptiform discharges as spike and wave
at the left temporooccipital area with a
frequency of one cycle per second. Both
EEG and clinical status of the patient
improved with intravenous diazepam,
suggestive of NCSE. Levetiracetam (LEV)
was administered and lacosamide
(LCM) added afterwards. Her MRI was
normal other than the postsurgical scar.
Cerebrospinal fluid analysis revealed
50 lymphocytes/mm3, 55 mg/dL of pro-
tein and 67 mg/dL of glucose, whereas

cultures and neuronal-specific antibo-
dies were negative.
NCSE due to AIE was suspected.
Complete recovery was achieved after
administration of 1,000 mg methylpred-
nisolone (five days) and IVIg (five days).
After the resolution of NCSE, occasional
left temporooccipital sharp waves con-
tinued. Oral methylprednisolone, LEV,
and LCM were prescribed at discharge.
The patient insisted on the continuation
of the treatment; the oncologist decid-
ed to withdraw pembrolizumab and
continuewith lower doses of nivolumab
infusions. As she had only rare focal
aware sensorial seizures with elementa-
ry visual symptoms, LEV was gradually
discontinued, while LCM and methyl-
prednisolone were left unchanged.
Three months after the initiation of
nivolumab, her PET-CT and lung MRI
demonstrated that all malignant lesions
had dramatically disappeared; thus, the
treatment lasted for two years. Just
before her last dose, she had similar
symptoms, including confusion, agita-
tion, and unresponsiveness. As this
occurred at the beginning of the
COVID-19 pandemic, EEG and other
diagnostic tests could not be performed.
However, another episode of AIE was
suspected, and she was empirically trea-
ted according to the NCSE protocol,
continuing with IVIg for five days. Even-
tually, thepatientfullyrecovered,andthe
most recent oncological work-up still
showed no sign of cancer. However, her
focal aware sensorial seizures increased
in frequency andshe complainedofmild
confusion after the inactivated SARS-
CoV-2 vaccination, which was given
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seven months after the termination of ICIs, however,
the frequency of seizures returned back to baseline
without any further treatment (figure 1).
In previously reported similar cases, the treatment
was immediately discontinued, which is why the
present case represents valuable evidence for the
continuation of ICIs for selected patients with nIRAEs
[1, 2]. The timing of the symptoms and recovery after
immunotherapy suggest an immune-mediated event
since the patient fulfils the criteria for “probable
autoimmune encephalitis” [3]. As the neuronal-
specific antibodies were negative, seronegative auto-
immune encephalitis was diagnosed with an Antibody
Prevalence in Epilepsy and Encephalopathy (APE2)
score of 8 and Response to Immunotherapy in
Epilepsy and Encephalopathy (RITE2) score of 10
(table 1A, B). APE2 is the updated version of the
original APE; a predictive model aimed at aiding
diagnosis and early treatment for autoimmune
epilepsy, with 98% sensitivity and 84% specificity for
a score of �4, reaching 100% sensitivity for a score of
�7. RITE2 is themodified version of the original RITE; a
predictive model aimed at supporting prognosis of
autoimmune epilepsy, with 88% sensitivity and 84%
specificity and favourable seizure outcome corre-
sponding to a score of �7 [4, 5].

Although itmay seemconfusingwhether theNCSEwas
caused by the previous occipital surgery or nIRAE, first
there was neither residue nor recurrence ofmetastasis
onMRI at the time of AIE, and second, according to the
hypothesis put forward, the brain area that was
previously damaged by both the traumatic effect of
the surgery and radiationwouldhave caused increased
susceptibility to inflammatory reactions. The pro-
inflammatory microenvironment created by this dam-
age leads to aggregation of lymphocytes activated by
ICI, which results in nIRAE [6-8]. This patient was
considered to have Grade 3 encephalitis according to
the Common Terminology Criteria for Adverse Events,
and discontinuation of ICI is strongly advised by the
AmericanSociety ofClinicalOncologyClinical Practice
guideline in such cases [9]. Several reports have
positively correlated the frequency of IRAE with anti-
tumour efficacy, which may explain the favourable
response in thepresent case [10].Moreover, themilder
severity of the recurrent episode could be attributed to
continuation with a single and lower dose of ICI.
In conclusion, this case provides valuable information
on the possibility of continuing ICI treatment in
patients with nIRAEs by carefully judging the chance
of tumour freedom versus adverse events on an
individual patient basis. &
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& Figure 1. Timeline showing the disease course of the patient.
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~Table 1. Antibody Prevalence in Epilepsy and Encephalopathy (APE2) score and Response to Immunotherapy in
Epilepsy and Encephalopathy (RITE2) score of the patient, suggestive of seronegative autoimmune encephalitis.

A: Antibody Prevalence in Epilepsy and Encephalopathy (APE2) score Score

New-onset, rapidly progressive mental status changes that develop over 1–6 weeks or new-onset seizure
activity (within one year of evaluation)

1

Neuropsychiatric changes; agitation, aggressiveness, emotional lability 1

Autonomic dysfunction (sustained atrial tachycardia or bradycardia, orthostatic hypotension �20 mmHg
fall in systolic pressure or � 10 mmHg fall in diastolic pressure within three minutes of standing calmly),
hyperhidrosis, persistently labile blood pressure, ventricular tachycardia, cardiac asystole or gastrointestinal
dysmotility

1

Viral prodrome (rhinorrhea, sore throat, low-grade fever) to be scored in the absence of underlying systemic
malignancy within 5 years of neurological symptom onset

2

Faciobrachial dystonic seizures 3

Facial dyskinesias, to be scored in the absence of faciobrachial dystonic seizures 2

Seizure refractory to at least two anti-seizure medications 2

CSF findings consistent with inflammation (elevated CSF protein >50 mg/dL and/or lymphocytic pleocytosis
>5 cells/mcL, if the total number of CSF RBC is <1000 cells/mcL)

2

Brain MRI suggesting encephalitis (T2/FLAIR hyperintensity restricted to one or both medial temporal lobes,
or multifocal in grey matter, white matter, or both compatible with demyelination or inflammation)

2

Systemic cancer diagnosed within 5 years of neurological symptom onset (excluding cutaneous squamous
cell carcinoma, basal cell carcinoma, brain tumor, cancer with brain metastasis)

2

Total score of the patient 8

B: Response to Immunotherapy in Epilepsy and Encephalopathy (RITE2) score Score

New-onset, rapidly progressive mental status changes that develop over 1–6 weeks or new-onset seizure
activity (within one year of evaluation)

1

Neuropsychiatric changes; agitation, aggressiveness, emotional lability 1

Autonomic dysfunction (sustained atrial tachycardia or bradycardia, orthostatic hypotension �20 mmHg
fall in systolic pressure or � 10 mmHg fall in diastolic pressure within three minutes of standing calmly),
hyperhidrosis, persistently labile blood pressure, ventricular tachycardia, cardiac asystole or
gastrointestinal dysmotility]

1

Viral prodrome (rhinorrhea, sore throat, low grade fever) to be scored in the absence of underlying
systemic malignancy within 5 years of neurological symptom onset

2

Faciobrachial dystonic seizures 3

Facial dyskinesias, to be scored in the absence of faciobrachial dystonic seizures 2

Seizure refractory to at least two anti-seizure medications 2

CSF findings consistent with inflammation (elevated CSF protein >50 mg/dL and/or lymphocytic
pleocytosis >5 cells/mcL, if the total number of CSF RBC is <1000 cells/mcL)

2

Brain MRI suggesting encephalitis (T2/FLAIR hyperintensity restricted to one or both medial temporal
lobes, or multifocal in grey matter, white matter, or both compatible with demyelination or inflammation)

2

Systemic cancer diagnosed within 5 years of neurological symptom onset (excluding cutaneous squamous
cell carcinoma, basal cell carcinoma, brain tumor, cancer with brain metastasis)

2

Immunotherapy initiated within 6 months of symptom onset 2

Neural plasma membrane autoantibody detected (NMDAR, GABAAR, GABABR, AMPAR, DPPX, mGluR1,
mGluR2, mGluR5, LGI1, IgLON5, CASPR2 or MOG)

2

Total score of the patient 10
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Supplementary material.
Summary slides accompanying the manuscript are available at
www.epilepticdisorders.com.
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TEST YOURSELF

(1) Which one of the following is not considered a potential risk factor for the development of autoimmune
encephalitis in a cancer patient under ICI treatment?

A. Prior radiation therapy
B. Prior cranial surgery
C. Prior chemotherapy

(2) Which one of the following is a treatment recommendation for Grade 3-4 encephalopathy?
A. High-dose methylprednisolone
B. Suspension of ICI
C. Escalation to IVIG, rituximab, or plasmapheresis
D. All of the above
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(3) Which one of the following statements is false according to the case presented here?
A. Neurological immune-related adverse events should be considered in the differential diagnosis of any
patient with new-onset neurological findings and a history of ICI treatment.
B. CSF findings of such a patient can be limited to mild protein elevation and pleocytosis.
C. Antibody negativity excludes the diagnosis of autoimmune encephalitis.
D. Continuation of ICIs may still be possible by carefully judging pros and cons on an individual patient
basis.

Note: Reading the manuscript provides an answer to all questions. Correct answers may be accessed on the
website, www.epilepticdisorders.com.
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