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ABSTRACT

Autoimmune encephalitis is an uncommon complication of
immune checkpoint inhibitor therapy. This article reports a case
of fatal anti-Hu-associated autoimmune limbic encephalitis pre-
senting within 8 weeks following anti-PD1 therapy in a patient
with myxoid chondrosarcoma and pre-existing anti-Hu antibod-
ies. Although tumor reduction occurred in response to PD-1
inhibitor therapy, the patient had a rapidly progressive decline

in neurologic function despite initial stabilization with immuno-
suppression. Considering the increasing use of immune check-
point inhibitors for the treatment of various malignancies, an
increase in the occurrence of neurologic adverse events is likely,
requiring prompt intervention and enhanced pharmacovigi-
lance in malignancies associated with onconeuronal antibodies.
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INTRODUCTION

Immune checkpoint inhibitors, including those targeting pro-
grammed cell death 1 (PD-1), programmed cell death ligand
1, and cytotoxic T-lymphocyte antigen 4, have shown exceptional
and durable objective clinical responses in multiple tumor types
[1, 2]. These responses are thought to be related in part to the
disinhibition of CD81 Tcells that had been suppressed by signal-
ing via the immune checkpoint inhibitory T-cell pathways. The
mechanism of action is not tumor specific and can promote
unintended autoimmunity. Neurologic immune-related adverse
events following immune checkpoint inhibitor therapy are
uncommon (<1%) but appear to encompass the spectrum of
central and peripheral neuropathies [3]. We describe a patient
with extraskeletal myxoid chondrosarcoma who had tumor
reduction during anti-PD-1 therapy but who developed limbic
encephalopathy (LE) associated with anti-Hu (antineuronal
nuclear antibodies) and experienced an ultimately fatal pro-
gressive neurologic deficit despite immunosuppressive therapy.

CASE REPORT

The patient was a man aged 46 years diagnosed with extraskel-
etal myxoid chondrosarcoma (fluorescence in situ hybridization
1ve EWSR1 (22q12) chromosome rearrangement) arising in
the left lower extremity. Following resection of his primary
tumor, he underwent radiation therapy, multiple metastecto-
mies, and several systemic therapies without objective
response over the course of the preceding 6 years.

The patient was enrolled in a clinical trial and commenced
therapy with the PD-1 inhibitor REGN2810 (cemiplimab,

3 mg/kg) every 2 weeks (ClinicalTrials.gov identifier NCT02383212).
After 4 doses, prior to scheduled computed tomography for
tumor assessment at 8 weeks, he reported increasing anxi-
ety and depression. Imaging showed stable disease by
RECIST (version 1.1), with 18% reduction in size of metasta-
ses (supplemental online Fig. 1). In the week following his
fifth infusion, the patient presented with new onset short-
term memory loss. The neurologic examination was other-
wise unremarkable. Brain magnetic resonance imaging
(MRI) showed prominent abnormalities in the left medial
temporal lobe, with lesser involvement of the right tempo-
ral and frontal lobes (Fig. 1). Cerebrospinal fluid (CSF) was
clear, with lymphocyte-predominant (83%) pleocytosis (17
cells per microliter; normal �5 cells per microliter). Protein
(38 mg/dL; normal 15–45 mg/dL) and glucose were normal,
and no organisms or malignant cells were present. CSF viral
polymerase chain reaction tests were negative for herpes
simplex virus 1 and 2. A presumptive diagnosis of auto-
immune limbic encephalitis was made and therapy com-
menced with intravenous (IV) high-dose methylprednisolone
(1 g per day for 5 days) and intravenous immunoglobulin
(1 g/kg per day for 2 days). Repeat brain MRI confirmed
patchy, T2-weighted, fluid-attenuated inversion recovery sig-
nal abnormalities involving the temporal lobes, left worse
than right, and to a lesser extent the inferior frontal lobe.
The patient was continued on oral prednisone 60 mg daily
with a slow taper to 10 mg daily and remained stable with-
out further deterioration in mental status. Repeat MRI per-
formed 6 weeks from the initial diagnosis of LE showed
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noticeable improvement. Despite these findings, within a
week after the MRI, the patient’s condition unexpectedly
rapidly worsened, with progressive confusion, dysarthria,
and weakness. He was hospitalized and received high-dose
methylprednisolone (1 g per day for 6 days) followed by oral
prednisone, 60 mg daily, and rituximab (375 mg/m2 IV) but
became obtunded. His clinical course was complicated by
pneumonia. His family decided on hospice comfort care, and
the patient died 11 weeks after initial presentation. Post-
mortem findings were consistent with limbic encephalitis; the
midbrain was found positive for perivascular lymphocytic infil-
trate and diffuse macrophage activity, with CD68 and CD45
immunostains showing macrophages and lymphocytes,
respectively. The hippocampus showed diffuse loss of neurons
and a CD68-positive macrophage infiltrate in Ammon’s horn,
with glial fibrillary acidic protein immunostaining showing
gliosis. There was extensive bilateral bronchopneumonia with
left upper and lower lobe thromboembolism but no macro-
scopic evidence of residual metastatic chondrosarcoma.

Analysis of CSF at initial presentation showed an anti-Hu-
positive 1:16 titer, confirmed on Western blot, that was nega-
tive for anti-Yo, anti-Ri, voltage-gated K channel, and GAD65.
The serum anti-Hu titers, both at baseline prior to REGN2810
therapy and at onset of neurologic symptoms, were unchanged
at 1:5,120. Immunohistochemical staining of tumor with anti-
HuC/HuD (Molecular Probes, Inc., Eugene, OR) confirmed tumor
expression of Hu antigen (supplemental online Fig. 2).

DISCUSSION

We report a case of fatal anti-Hu-associated autoimmune lim-
bic encephalitis in a patient with myxoid chondrosarcoma
treated with a PD-1 inhibitor. Anti-Hu antibodies directed
against intraneuronal neuron-specific RNA-binding nuclear pro-
teins are most commonly associated with paraneoplastic
encephalitis and limited-stage small cell lung cancer (SCLC) but
also occur with other malignancies [4]. Paraneoplastic enceph-
alitis usually precedes the diagnosis of cancer; a minority of
Hu-associated encephalitides present following diagnosis of

Figure 1. Brain fluid-attenuated inversion-recovery magnetic resonance imaging (MRI) prior to and during course of therapy with pro-
grammed cell death 1 (PD-1) inhibitor REGN2810 and following immunosuppressive therapy. (A): Baseline prior to PD-1 therapy. (B): Ini-
tial diagnosis at week 9. (C): Brief interval follow-up at week 10. Panels B and C show abnormalities involving the temporal lobes, left
worse than right, and to a lesser extent the inferior frontal lobe. (D): Follow-up at week 15. Repeat MRI performed 6 weeks from initial
diagnosis of limbic encephalopathy and following immunosuppressive therapy shows noticeable improvement.
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the malignancy, but they usually present within 12 months of
diagnosis [5]. Our patient had a prolonged period (6 years) from
initial cancer diagnosis with a number of prior ineffective
systemic therapies. The temporal onset of symptoms suggests
autoimmune limbic encephalitis triggered after administration of
PD-1 inhibitor therapy. High-level anti-Hu antibodies were pres-
ent before initiation of PD-1 therapy, and the titer remained
unchanged despite onset of neurologic symptoms. Although
causality cannot be confirmed, a second patient with anti-Hu
antibodies and SCLC, who developed acute memory loss 9 days
following the first dose of the PD-1 inhibitor nivolumab, with
MRI findings consistent with autoimmune limbic encephalitis,
strengthens the case for the role of PD-1 inhibition [[6]; Bristol-
Myers Squibb Suspected Unexpected Serious Adverse Reaction
report on file]. Rapid-onset autoimmune encephalitis has also
been associated with combination nivolumib and ipilumumab
therapy in a patient with SCLC with antiglial nuclear antibodies
and a patient with melanoma with neuronal cell surface anti-N-
methyl-D-aspartate receptor antibodies [7].

Anti-Hu-associated LE is difficult to treat and often resistant
to immunosuppression but may respond to treatment of the
underlying malignancy in some cases [8]. Anti-Hu-mediated
immune response can be associated with tumor regression [9].
Anti-Hu-associated sensory neuronopathy has been described
in two patients with myxoid chondrosarcoma, with improve-
ment after chemotherapy and/or surgical resection of tumor
and immunosuppression [10, 11]. Despite a response of his
tumor to PD-1 inhibitor therapy and initial brief stabilization fol-
lowing immunosuppression, our patient had a rapidly progres-
sive decline in neurologic function. Although high-titer anti-Hu
antibodies in patients with limbic encephalitis suggest a para-
neoplastic complication of concurrent malignancy, the anti-Hu
antibody in and of itself does not appear to be pathogenic [4].
Evidence suggests that the pathogenesis of intraneuronal
antigen-associated encephalitis is cytotoxic Tcell-mediated [12].

PD-1 inhibition potentially allows for expansion of tumor- or
neoantigen-specific T-cell clones that might otherwise be sup-
pressed [13]. Interestingly, as with our patient, the published
cases of autoimmune checkpoint inhibitor-associated encepha-
litis had responses of their malignancy to treatment [7].

CONCLUSION
Approval by regulatory agencies worldwide and increasing use
of immune checkpoint inhibitors for the treatment of various
malignancies is likely to increase occurrence of neurologic
adverse events such as autoimmune encephalitis in less familiar
contexts. Pre-existing neuronal autoimmune antibodies, such
as anti-Hu, may predispose patients to a higher risk of auto-
immune encephalitis, but neither the extent of this risk nor the
level of autoimmune antibody required to constitute a risk is
known. Therefore, enhanced pharmacovigilance is required
before routine screening in patients with malignancies known
to have a higher prevalence for such antibodies can be recom-
mended. Vigilance, prompt discontinuation of the immune
checkpoint inhibitor therapy, and initiation of aggressive thera-
peutic immunosuppression will be essential in managing these
potentially lethal complications.
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