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Dual checkpoint inhibitor induced autoimmune encephalitis

Natalie Elkayam', Shaurya Sharma’

SUMMARY

Immune checkpoint inhibitor therapy has become increasingly more used as a treatment modality for solid organ
tumors. Nivolumab, anti-PD-1 and Ipilimumab, anti-CTLA-4 monoclonal antibodies are checkpoint inhibitors with
well described immune related toxicities. Immune specific neurotoxicity is rare and not well elucidated in literature.
We present a case of severe autoimmune encephalitis in a patient with metastatic renal cell carcinoma treated with
both Nivolumab and Ipilimumab. A 53-year-old man with metastatic renal cell carcinoma presented due to visual
and auditory hallucinations of sudden onset, confusion and weakness. Initial imaging and diagnostic workup did not
demonstrate a clear source. However, a neurological etiology was suspected. It was concluded that the patient had
autoimmune encephalitis induced by dual check point inhibitor therapy. This was further strengthened by his rapid
response to Systemic corticosteroid therapy. We present a summary of this case and its management and a review of

literature on dual checkpoint inhibitor induced neurological adverse effects.
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Metastatic Cancer

INTRODUCTION

The use of immune checkpoint inhibitors (IC1) has become a routine in
clinical treatment of melanoma, renal cell carcinoma, urothelial carcinoma
and non-small cell lung cancer (1). Since this contemporary therapeutic
method has become increasingly more common, new toxicities are being
recognized. Neurological complications have been reported and are
increasingly being recognized with an estimated frequency of 3.8%-4.2%.
These neurological complications most commonly include neuromuscu-
lar ones (1, 2). Autoimmune encephalitis is an extremely rare complica-
tion attributed to administration of ICI. We will discuss a case of a patient
with checkpoint inhibitor induced encephalopathy.

CASE PRESENTATION

A 53-year-old man with a past medical history of metastatic renal clear
cell carcinoma presented due to an unwitnessed fall. He was found by
his family - on the floor, awake and in pain. According to his family, he
presented with altered mental status - visual and auditory hallucinations,
weakness and decreased appetite. The family endorsed that over the
week preceding his admission he began having these hallucinations.
Previous to these episodes, the patient was fully baseline functional and
lucid.

The patient has a history of right clear cell renal cell carcinoma that was
diagnosed in 2015. In early 2016 he underwent a total right nephrectomy.
Ning months after the surgery, a mass in his right psoas muscle was
found, as a result of disease progression. He has been treated with
Cabozantinib, but progressed under this treatment. Three weeks prior to
his current presentation he started receiving Ipilimumab and Nivolumab.
Upon admision in the emergency room the patient was afebrile,with vital
signs, cardiovascular and respiratory parameterswithin normal limits.
Physical examination revealed a well appearing male, that was alert but
not oriented in place or time. He was disoriented and talked in a confused
manner.

Initial laboratory tests results showed significantly altered levels of cal-
cium (3.35 mmol/L), white blood cell count (15.4 10%uL), hemoglobin
(5.03 mmol/L), albumin (22 g/L) and parathyroid hormone (0.21 pmol/L).
Serum TSH, vitamin B12 levels and ammonia were within normal limits.

Results for respiratory viruses (from viral panel) and bacteria and yeasts
(from blood cultures) were negative. Radiography of the chest showed
no acute lung infiltrate. Computed tomography (CT) of the spine showed
no acute fractures or dislocations. A head CT showed no acute intracra-
nial pathologies. The patient was admitted based on hypercalcemia of
malignancy and altered mental status and received saling infusion and
calcitonin.

Due to the continuation of the patient’s confused and altered mental state
in spite of improved calcium levels, a magnetic resonance imaging (MRI)
of the brain was performed to evaluate possible presence of metastases.
Results of MRI showed no acute intracranial pathology and ruled out
brain metastases.

The patient’s hospitalization was complicated by his acute decline. He
was found non-responsive to verbal stimuli, hypotensive (90/40 mmHg),
with a high heart rate (140 beats/min) and tachypneic (45 breaths/min).
The patient then underwent a lumbar puncture due to suspicion of bacte-
rial meningitis. The cerebral spinal fluid (CSF) showed no cells after Gram
staining. Bacterial and fungal cultures were negative, as well as levels of
Cryptococcus antigen, Lyme disease antibodies and also herpes simplex
levels. After cytological examination CSF was found negative for malig-
nant cells. The CSF was colorless with a total protein of 0.39 g/L, and
glucose of 4.22 mmol/L. N-Methyl-D-aspartic acid (NMDA) antibodies or
other neuronal antibodies were not evaluated in the cerebrospinal fluid.
Electroencephalography (EEG) was performed and ruled out subclinical
seizures. The patient was treated with high doses of dexamethasone,
but had only mild improvement under this treatment. The treatment was
switched to methylprednisolone resulting in significant improvement in his
mental status. He became alert and oriented in place, but not in time. His
mental status improved, but fluctuated.

DISCUSSION

Nivolumab, a PD-1 monoclonal antibody, and Ipilimumab, a CTLA-4
monoclonal antibody are immune checkpoint inhibitors. Immune check-
point inhibitor therapy (ICIT) is becoming a common treatment modality
for solid organ tumors, including melanoma (3), renal cell carcinoma
(4), urothelial carcinoma (5) and non-small cell lung cancer (6, 7).
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These checkpoint blockades enhance T-lymphocyte mediated anti-tumor
immune response which can in turn lead to immune related adverse
events (irAEs) (8). More commonly documented irAES include thyroid
dysfunction, colitis, pneumonitis and hepatitis (9). There has been an
additional increase in the number of reported neurological adverse events
likely due to increasing usage of ICIT for the treatment of various types
of cancer. The full spectrum of neurological complications, their severity,
evaluation and treatment are not completely elucidated.

Our patient presented with an acute change in his mental status. Other
causes were evaluated such as infectious etiologies, space occupying
lesions, toxins, subclinical seizures, hypercalcemia of malignancy and
metabolic/toxic encephalopathy, which were all ruled out. Neurological
irAEs could only be diagnosed by exclusion and in our opinion should be
evaluated in all patients with similar presentation.

The diagnosis of autoimmune encephalitis can be obscured due to a com-
bination of the rarity of its presentation (they are still rarely documented
in literature) and also due to the varying range of symptoms. Neurological
adverse events can affect central or peripheral nervous system and
include non-specific symptoms such as fatigue, headache, vertigo,
paresthesia, and dysgeusia, or specific symptoms that resemble clinical
syndromes of myasthenia gravis (10), Guillain-Barre syndrome (11),
peripheral neuropathy, chronic inflammatory demyelinating polyneu-
ropathy, transverse myelitis, meningitis (8), limbic encephalitis (12), and
posterior reversible encephalopathy syndrome (13). The pathophysiology
of neurological irAES is unclear and may involve multiple mechanisms.
The diagnosis of neurological irAEs is difficult due to their presentation at
various points during immunotherapy and also due to varying symptoms
that do not fit to a particular diagnosis. Atypical features, memory loss,
cognitive impairment, gait disturbance, neck rigidity, encephalitis and a
variety of different manifestations that have been documented in literature
can obscure its diagnosis (1). Clinical vigilance is paramount for diagno-
sis. In this particular case, presentation of patient was within two weeks
of initiation of therapy. Patient presented with confusion, auditory and
visual hallucinations, without any focal neurological deficits. The patient's
condition significantly improved after steroid based therapy, supporting
the diagnosis of autoimmune encephalitis.

No reliable markers or autoantibodies have been identified to be asso-
ciated with irAE, with only rarely reported cases of anti N-methyl-D-
aspartate antibodies titer (NMDA) in this matter (14, 15). NMDA receptors
are expressed on the surface of melanocytes and tend to be associated
with paraneoplastic syndrome in patients with melanoma (16). Anti-Ma2
antibodies are associated with paraneoplastic neurological syndrome
causing autoimmune encephalitis; however, they have been associated
with testicular cancer and small cell lung cancer, and have no known
association with metastatic renal cell carcinoma (17). Cerebrospinal fluid
of our patient was negative for both of these antibodies. In our opinion,
irAEs should be considered as highly possible effect triggered by ICIT in
cases of new onset of neurological syndromes of unknown or unclear eti-
ology. It has already been confirmed that combination of PD1 and CTLA-4
ICIT increases the risk of incidence of neurological adverse events from
241014 % (19).

The index of suspicion should be high in patients on ICIT. Prompt treat-
ment should be initiated even if the symptoms are not conclusive towards
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a single diagnosis, with recommended treatment for severe neurological
adverse events consisting of high doses of corticosteroids administered
intravenously. Escalation of therapy may be indicated with anti-TNF a anti-
body agent (Infliximab), anti-CD20 antibody (Rituximab), or cyclosporine
(19). Permanent discontinuation of ICIT is recommended in severe or life
threatening irAEs.

CONCLUSION

There is limited information regarding the neurological adverse effects
of immune checkpoint inhibitors. There are also varying information
regarding the onset and progression of autoimmune encephalitis as a
complication of immune checkpoint inhibitors, since adverse effects are
not reported in great detail in phase Ill clinical trials. It is important to rec-
ognize such adverse effects in order to be timely caught and adequately
treated. Although a rare side effect, neurological irAEs could become
more frequent as immune checkpoint inhibitors are becoming more
routinely used in the treatment of various solid tumors. Due to increased
usage and prevalence of ICIT, prompt diagnosis of neurological irAES
requires clinical awareness and watchfulness. This case showed the
importance of understanding this adverse event and catching it early in
its course. Patients on treatment with ICIT should be educated and made
aware of the possible adverse events. New neurological Symptoms, even
if nonspecific and atypical should be observed closely, and investigated
in a proactive manner.
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