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Abstract

Objective: To report first-hand narrative experience of autoimmune encephalitis and to
briefly review currently available evidence of autoimmune encephalitis in cancer patients
treated with immune checkpoint inhibitors. Setting: A case study is presented on the man-
agement of a patient who developed autoimmune encephalitis during nivolumab monother-
apy occurring after 28 weeks on anti-PD-1 monotherapy (nivolumab 3 mg/kg every 2 weeks)
for non-small cell lung cancer. Results: No substantial improvement was observed by an-
tiepileptic treatment. After administration of 80 mg methylprednisolone, neurologic symp-
toms disappeared within 24 h and the patient fully recovered. Conclusions: Immune check-
point inhibitor treatment can lead to autoimmune encephalitis. Clinical trial data indicate a
frequency of autoimmune encephalitis of >0.1 to <1% with a higher probability during com-
bined or sequential anti-CTLA-4/anti-PD-1 therapy than during anti-PD-1 or anti-PD-L1
monotherapy. Further collection of evidence and translational research is warranted.
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Introduction

IgG4 monoclonal antibodies (mAb) nivolumab and pembrolizumab have been engi-
neered to block the binding of PD-1 with ligands PD-L1 and PD-L2 in the tumor microenvi-
ronment. Nivolumab and pembrolizumab are currently FDA approved in first and/or second
line for malignant melanoma, non-small cell lung cancer (NSCLC), and head and neck squa-
mous cell carcinoma. Nivolumab is also approved for renal cell cancer, treatment-refractory
classical Hodgkin lymphoma, and advanced urothelial carcinoma. Trials in many other solid
and hematologic cancer types are ongoing and include several thousands of patients.

While efficacy in clinical trials and routine practice is encouraging, immune-related ad-
verse events like pneumonitis, hepatitis, endocrinopathies, nephritis, and skin reactions
have become a set of conditions oncologists have to familiarize with.

Neurologic adverse events, although observed, have been less in the spotlight so far. A
recent survey, however, found toxicities involving the nervous system in 11.5% of melanoma
patients treated with anti-PD-1 mAb [1]. These included conditions like oculomotor/abdu-
cens/facial nerve paresis, Guillain-Barré syndrome, and polyradiculitis. To date, 2 cases of
autoimmune encephalitis (AIE) have been described in the literature, which occurred early
during combined nivolumab and ipilimumab treatment and 1 case following sequential
ipilimumab and lambrolizumab (pembrolizumab) [2, 3]. None has been published with anti-
PD-1 monotherapy, and none in NSCLC. Notwithstanding the paucity of case studies in the
literature, encephalitis was recently added to warnings and precautions in the prescribing
information of all currently FDA-approved checkpoint inhibitors [4-7]. Here we describe our
experience with AIE developed by a patient treated with nivolumab for NSCLC and briefly
summarize currently available clinical data.

Case Presentation

A 78-year-old man with squamous cell carcinoma of the lung was treated with nivolu-
mab (3 mg/kg every 2 weeks) as palliative second-line therapy following progression in the
lung. After 2 months, substantial tumor regression was seen and response was confirmed
after 4 months (Fig. 1). Immunohistochemical staining for PD-L1 showed approximately
20% positive tumor and approximately 1% positive immune cells (Fig. 2). Medical history
included arterial hypertension, chronic renal failure, COPD, and an intracranial epidermoid
tumor for which an R2 resection had been performed. The tumor rest in the left temporal
lobe was showing no growth on brain MRIs since. As a consequence, the patient had occa-
sionally experienced seizures with autonomic symptoms, partly associated with tonic con-
vulsion of the right hand. However, when nivolumab was started, he had been seizure free
for 3.5 years.

His medication included lamotrigine, bisoprolol, linsinopril, clorazepate, and baclofen.

Twelve days after the 14th application of nivolumab (28 weeks after the first dose), he
presented at the emergency department with apathy and aphasia that had been progressing
for 24 h. On neurological examination, there was a Glasgow Coma Scale (GCS) score of 7 (eye
opening: to pain, motor response: withdrawal from pain, verbal response: none), preexistent
paresis of the left facial nerve, and no meningism. Strength appeared to be normal, but a
positive Babinski sign on the left and recurrent myoclonuses of the extremities on both sides
were seen. Physical examination was otherwise unremarkable and body temperature was
normal. There were no signs of intracranial bleeding on computed tomography of the brain.
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ECG showed sinus rhythm with unspecific ST-segment changes. Laboratory analysis re-
vealed slightly decreased levels of hemoglobin (13.7 g/dL), platelets (122 x 10%/L), and so-
dium (132 mEq/L = 132 mmol/L, institutional normal range 135-145 mmol/L) and elevated
levels of creatinine (1.3 mg/dL = 116 umol/L, normal range 62-110 umol/L). Normal values
were reported for white blood cell count, potassium, glucose, albumin-corrected serum cal-
cium, CRP, liver enzymes, and TSH. Lamotrigine was within the therapeutic range. The pa-
tient was transferred to the ICU with suspected epileptic or prolonged postictal state. An-
tiepileptic treatment was initiated with levetiracetam and midazolam, and lamotrigine was
continued. Baclofen was stopped. Due to differential diagnosis of infectious encephalitis,
aciclovir was given, supplemented with amoxicillin and metronidazol because of suspected
aspiration pneumonia on computed tomography scan. Tumor lesions were stable. On EEG
there was moderate background slowing and focal delta slowing over the left temporal re-
gion with singular sharp waves in this region. Brain MRI did not reveal carcinomatous men-
ingitis, metastases, stroke, or signs of encephalitis. Cerebrospinal fluid (CSF) showed slightly
reduced level of glucosis, elevated lactate (4.1 mmol/L) and total protein (1,027 mg/L) and
pleocytosis (16 lymphocytes/uL). On day 1-8 on ICU, the GCS score was fluctuating between
4 and 13. EEG after 5 days showed milder slowing and no sharp waves or other paroxysmal
pattern. Diagnosis remained uncertain. EEG on day 9 showed less rhythmic left-hemispheric
elements. Nevertheless, a persistent improvement of clinical condition was lacking after a
total of 11 days. At the time, there was no reference in the literature to encephalitis following
immune checkpoint inhibition. However, an immune-related adverse event of nivolumab
was hypothesized and treatment with corticosteroids was initiated. Within 24 h after admin-
istration of methylprednisolone (1.33 mg/kg body weight), the patient presented with GCS
15. He was mobilized and quickly returned to his baseline neurologic state. Serum antibody
tests were negative (Anti-Hu, -Ri, -Yo, -amphiphysin, -CV2 (CRMP5), -Ta/Ma2, -Mal, -SOX1,
-GAD65; NMDAR not done). Corticosteroids were tapered over 9 weeks. Anti-infectious
treatment was stopped when microbiological results of blood and CSF came back negative.
Lamotrigine was continued and levetiracetam was tapered and discontinued. Repeat EEG 7
weeks after the first diagnosis was comparable to an EEG 2 years before. Eight months after
initiation of treatment for AIE, the patient’s neurological state remained at his normal level
and there was no sign of tumor progression 9 months after discontinuation of nivolumab.
The patient died 9 months after discontinuation of nivolumab because of bacterial pneumo-
nia.

Discussion

We present a case of encephalitis developed after 28 weeks of anti-PD-1 monotherapy.
Diagnostic criteria for probable AIE proposed by an international working group are met [8]
and checkpoint inhibitor treatment is the most likely cause. Checkpoint inhibitor-associated
AIE has been nonexistent in the literature until recently and the diagnosis is still a challenge
to make [8]. To date, there is one paper describing two cases after a single dose each of anti-
PD-1 (nivolumab) and anti-CTLA-4 (ipilimumab) and one case report of a likely AIE after
sequential ipilimumab and lambrolizumab (pembrolizumab) [2, 3]. The common experience
of these published three cases of anti-CTLA-4 and anti-PD-1 and the presented case of anti-
PD-1 monotherapy is the resolution of neurologic impairment, following immunosuppres-
sive treatment in three of four. Interestingly, all patients had a tumor response. In contrast,
the onset of this AIE was rather late (after 28 weeks), as a recent review found a median

475


http://dx.doi.org/10.1159%2F000477162

Case Reports in ([;ase Rep Oncol 2017;10:473-478

OL 19.1159/000477162 © 2017 The Author(s). Published by S. Karger AG, Basel

onCOIogy www.karger.com/cro

Schneider et al.: PD-1 Checkpoint Inhibitor Associated Autoimmune Encephalitis

time of onset of neurologic adverse events of 6 weeks [9]. This comparably little evidence in
the literature contrasts with the recent FDA-approved amendments of the prescribing in-
formation of anti-PD-1 mAbs nivolumab, pembrolizumab, and also the first approved anti-
PD-L1 mAb atezolizumab. In all of them, as well as in the prescribing information of anti-
CTLA-4 mAb ipilimumab, encephalitis/immune-mediated encephalitis is highlighted under
warnings and precautions or adverse events. Therein, it is reported to have occurred in clin-
ical trials with a frequency of 20.1 to <1% [4-7]. The risk seems to be higher with combined
immune checkpoint blockade but, as described, can also happen with anti-PD-1 monothera-
py.

There is a need to rapidly learn about this syndrome which includes a call for CSF and
serum banking in suspected cases for analysis in research laboratories. Future guideline
development should consider checkpoint inhibitor-associated AIE as a specific clinical syn-
drome.

By all means, it is important to collect, to report, and to build on n = 1 experience in this
young area of cancer immunotherapy.
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Fig. 1. Radiologic response to nivolumab: computed tomography scan shows pulmonary tumor progression
after first-line palliative chemotherapy for metastatic non-small cell lung cancer in the right lower lobe (a)
and in the apical segment of the right lower lobe (b). Persistent tumor regression is seen 4 months after
cessation of nivolumab in the right lower lobe (c) and in the apical segment of the right lower lobe (d).
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Fig. 2. PD-L1 immunohistochemical staining: representative image of PD-L1 immunohistochemical staining
of squamous cell lung cancer (diagnostic biopsy). There is a patchy pattern of PD-L1 staining on approxi-
mately 20% of tumor cells with an intensity of 1-2+. Less than 1% of the tumor is infiltrated by PD-L1-
positive immune cells on all slides.

KARGER

478


http://dx.doi.org/10.1159%2F000477162

	A02_SectionTitle
	txtA02_SectionTitle
	HeaderStart
	A04_Title
	txtA04_Title
	A07_Author
	txtA07_Author
	txtA14_Institutions
	txtStart
	A20_KeywordsTitle
	A22_AbstractTitle
	A23_Abstract
	FigText_1
	FigText_2
	H01_RefTitle
	T21_References
	H02_Ref
	EndeReferenzen
	Fig_1
	Fig_2
	FigStart
	Weiter

	CitRef_1: 
	CitRef_2: 
	CitRef_3: 
	CitRef_8: 
	CitRef_9: 


