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Abstract

Anti-N-methyl-D-aspartate Receptor (NMDAR) Encephalitis is a recently characterized autoimmune
disorder defined by production of antibodies to NMDAR in the brain. It is thought to be responsible for
many cases of previously misdiagnosed and unexplained neuropsychiatric disorders including seizures,

acute psychosis, and other encephalitides.

Frequently associated with tumors, anti-NMDAR encephalitis is thought to be a paraneoplastic
process. It most commonly occurs with ovarian teratomas, but has also been reported in patients with
sex-cord stromal tumors, neuro-endocrine tumors, lung and breast carcinoma, neuroblastoma, and non-
ovarian teratomas. To our knowledge, only one case of Hodgkin lymphoma-associated anti-NMDAR
encephalitis exists in the literature, in a patient with tumor recurrence after treatment.

This case report details an episode of this paraneoplastic syndrome occurring in a patient with
previously undiagnosed Hodgkin lymphoma. Diagnosis of the tumor was delayed due to initial
presentationofneuropsychiatricillness. Neurologic prognosis in these patients is significantly improved
by identification and early treatment of malignancy when present, andthis report emphasizes the
importance of maintaining a high index of suspicion for underlying malignancy, including Hodgkin

lymphoma, in cases of anti-NMDAR encephalitis.
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Introduction

Anti-N-methyl-D-aspartate receptor (NMDAR) encephalitis is a recently characterized
autoimmune disorder that has caused many cases of previously misdiagnosed neuropsychiatric
disorders [1, 2]. Commonly considered a paraneoplastic condition, to our knowledge, only one other case
of anti-NMDAR encephalitis associated with Hodgkin lymphoma exists in the literature, in a patient with
tumor recurrence after prior treatment [3]. This report details development of this encephalitis in a
patient with first occurrence of Hodgkin lymphoma.

Case presentation

A 25year-old Caucasian male presented to acute care in November 2011,complaining of
insomnia, anorexia, and anxiety. He appeared disheveled but physical examination and basic
laboratories were normal, and he was treated conservatively. He presented a few months later with
suicidal ideation andparanoia. He was admitted and treated with olanzapine but left against medical
advice. He returned a few weeks later and was admitted with myalgias, nausea, and hypotension. He
became increasingly agitated and combative, and exhibited intermittent catatonic posturing. He was
then transferred to tertiary care.

An MRI was performed andT2 FLAIR sequence demonstrated nonspecific, white-matter lesions
in the frontal lobe. CSF analysis revealed elevated WBCs (23 cells/mm®) with positive NMDAR antibodies.
CSF contained glucose and protein within normal limits and was negative for oligoclonal bands and viral
nucleic acids. He was diagnosed with anti-NMDAR encephalitis. He was then treated with IV
immunoglobulin, methylprednisolone, and a single dose of cyclophosphamide; followed by four weekly
doses of rituximab. He also underwent testicular ultrasound and head/chest/abdomen/pelvis CT to
evaluate for underlying malignancy; these were normal. He responded to therapy and did well for several

months.

Within a few weeks after completion of therapy, he began to demonstrate manic symptoms,
physical aggression, tremor, and loss of attention and visuospatial recognition. The patient was evaluated
by neurology and started on divalproex and quetiapine and his behavior and thought process
normalized. By September 2012, the patient began to report cognitive deficits in addition to insomnia,
anxiety, headaches, and right-sided paresthesias. He received a whole body PET/CT scan, for concern of
undiagnosed malignancy. This revealed increased metabolic activity in the right supraclavicular fossa
(6.1SUVm)and cervical lymph nodes(5.37SUVm). Unfortunately, the patient failed to return for follow-up
appointmentand all further attempts to contact the patient were unsuccessful.

In March 2014, the patient presented with fever (103°F) and a 6-cm right neck mass. Neck CT
evaluation showed a 6.4x2.5 cm lymph node conglomerate in the right supraclavicular fossa causing
effacement of the internal jugular vein(Figure 1). Repeat PET/CT showed progression of hyper metabolic
activity within the previously identified regions. He was referred to otolaryngology for excisional biopsy.
Pathologic evaluation revealed effacement of normal lymph node architecture with broad bands of
collagen fibrosis, dividing the lymph node into nodules containing Reed-Sternberg cells(Figure 2). The
staining pattern, architecture, and findings were consistent with classical Hodgkin lymphoma nodular

sclerosis subtvpe, EBV positive.
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The patient was evaluated by hematology/oncology and staged as Ann Arbor stage IIA. He
underwent ABVD chemotherapy. In June 2014, prior to starting his third chemotherapy cycle, an interim
PET/CT scan indicated complete metabolic response, with Deauville score 2. He completed his final,sixth
cycle of ABVD in December 2014 without complication and with no recurrence of psychiatric symptoms.
Post-therapy PET/CT scan confirmed continued complete remission. He has had no recurrence of

psychiatric, dysautonomic, or other presenting symptoms since this time.
Discussion

Anti-NMDAR encephalitis is an autoimmune disorder defined by production of antibodies against
NMDAR in the brain, resulting in a decrease in NMDAR surface density and function [4]. The effect is to
produce a disease with five characteristic and typically sequential phases, which include prodromal flu-
like symptoms, psychosis, unresponsive state, hyperkinetic and autonomically unstable phase, and
finally, recovery [1].Characterized in 2007 [5], it has been increasingly identified as the cause of many

cases of previously misdiagnosed neuropsychiatricdisorders [1, 2].

A high index of suspicion for anti-NMDAR encephalitis is needed to distinguish it from other
primary and secondary psychoses. Initial presentation may be missed as 70% of cases begin with a virus-
like prodrome [1, 6, 7]. Patients may then develop symptoms mimicking other disorders such as seizures,
dyskinesias, paresthesias, and autonomic instability [1]. Proper diagnosis can be further complicated in

atypical presentations, such asin males, due to the absence of characteristic ovarian neoplasm [8].

Anti-NMDAR encephalitis is considered a paraneoplastic condition due to its frequent association
with tumors, particularly ovarian teratomas [5].0ther cases report association with sex-cord stromal
tumors, neuro-endocrine tumors [8], lung and breast carcinoma [1, 10], neuroblastoma [11], and non-
ovarian teratomas [5]. To our knowledge, only one other case of Hodgkin lymphoma-associated anti-

NMDAR encephalitis exists in the literature, in a patient with tumor recurrence after prior treatment [3].

In this case, at the time of diagnosis of anti-NMDAR encephalitis, no masses suspicious for
lymphoma or other malignancy were seen on imaging. However this is a relatively common occurrence;
the discovery of a neoplasm as far as many years after the onset of encephalitic symptoms is not unusual
[12].The presence of a neoplasm often portends a better outcome as definitive tumor therapy, including
incision and/or chemotherapy, results in better neurologic recovery than immunotherapy of the isolated
encephalitis [12].Not surprisingly, the best reported outcomes have resulted from combination of
immunotherapy with definitive tumor treatment [9, 13, 14].However, despite appropriate therapy,

resolution of cognitive deficits can be slow, incomplete, or temporary [9].

Patient outcomes in anti-NMDAR encephalitis are improved by early identification and treatment
[14, 15], particularly resection, of neoplastic disease when present [1].This report emphasizes the
importance of including anti-NMDAR encephalitis in the differential of psychiatric illness and

maintaining persistence in identification of underlying malignancy, which may include lymphoma.
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Figure 1: CT axial image demonstrating 6.4X2.5cm right supraclavicular lymph node mass causing

effacement of the right internal jugular and subclavian veins

‘| Figure 2: (Top left) H&E 2X- low power image showing effacement of
A the normal lymph node architecture with broad fibrous bands dividing

the lymph node into nodules. (Top mid) H&E 40X- high power image

| showing large Reed-Sternberg cells with multi-lobated nuclei and

prominent eosinophilic nucleoli in a background of B and T
lymphocytes and easinophils. (Top right) CD30 20X- The Reed-
Stemberg cells show positive membranous and Golgi staining for
nCD30. (Bottom left) CD 1 20X- The Reed-Strenberg cells show positive
membranous and Golgi straining for CD 15.
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