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A growing literature describes the clinical presen-
tation, diagnosis, and pathophysiology of anti-NMDA
(N-methyl-p-aspartic acid) receptor encephalitis. Once
conceptualized as a condition primarily affecting adult
women and frequently associated with tumors, anti-
NMDA receptor encephalitis is increasingly recognized in
males, in children, and in the absence of tumors. Despite
the expanding knowledge base, much remains to be un-
derstood about effective treatments. The little available
information on management focuses primarily on tumor
management and immunotherapy to control the anti-
body response. Limited information is available on the
management of psychiatric symptoms in these complex,
often critically ill patients. Here we describe, through an
illustrative case example, the clinical characteristics of
anti-NMDA receptor encephalitis in an adolescent male.
We also outline other disease processes to be considered
in the differential diagnosis and describe currently used
interventions, including psychotropic medications.

Case Presentation

A 16-year-old boy who had been in his usual state of
good health until 4 days prior to admission presented
with seizure-like episodes that included stiffening fol-
lowed by rhythmic jerking of the entire body, right-
sided facial twitching, and chewing without associated
incontinence or postictal changes. Further inquiry into
symptoms revealed nonspecific complaints of headache,
low-grade fever, and malaise. On the day of admission,
the patient had difficulty speaking, with pronounced
word-finding difficulties. He was also experiencing pe-
riods of slurred speech, right arm numbness, and con-
tinued seizure-like episodes. ECG, EEG, head CT, and a
basic metabolic panel were performed, and results were
within normal limits. Urine screening for drugs of abuse
was negative. The patient’s past medical and psychiatric
history was unremarkable.

Examination on the day of admission revealed an
awake, alert, and interactive male with focal speech
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production difficulties, asymmetric facial grimace, hy-
peractive deep tendon reflexes, and normal sensation.
EEG showed diffuse slowing as well as superimposed left
hemisphere slowing. MRI of the brain with and without
contrast revealed normal anatomy. Magnetic resonance
angiography of the head and neck likewise showed nor-
mal vasculature of the great vessels of the neck. Lumbar
puncture on the second day of hospitalization showed
lymphocytic pleocytosis, with 11 nucleated cells per mm?3
with 93% lymphocytes and 4% monocytes. The patient’s
glucose level was normal, and his protein level was mini-
mally elevated at 41 mg/dl (reference range=15-40 mg/
dl). At this point the patient was empirically started on
ceftriaxone and acyclovir, but these medications were
discontinued when CSF culture and herpes simplex virus
polymerase chain reaction results returned negative.

Over the next 5 days, the patient’s condition wors-
ened. He had frequent episodes of agitation, leading to
physical restraint, as well as confusion, resulting in his
wandering about the hospital, particularly at night. His
ability to speak would wax and wane; at times he was
able to produce speech with notable word finding dif-
ficulties, and at others he was mute. When able to com-
municate, he indicated that his sensations, including
taste, smell, and touch, were abnormal. During this time
the patient also showed significant mood lability, laugh-
ing uncontrollably at times, and at others being irritable,
withdrawn, and sullen. He was observed by caregivers to
be experiencing perceptual abnormalities, as evidenced
by odd behaviors, including picking at his skin as though
attempting to remove insects.

An exhaustive medical evaluation was undertaken
given the broad differential diagnosis, which included in-
fectious, inflammatory, autoimmune, and endocrine eti-
ologies. The results of a complete metabolic panel were
unremarkable, although the serum ammonia level was
elevated at 47 umol/liter (reference range=11-35 umol/li-
ter). A CBC showed 15,800 WBCs/ml with 84% neutrophils,
9% lymphocytes, and 7% monocytes. Inflammatory mark-
ers, including erythrocyte sedimentation rate and C-reac-
tive protein level, were not elevated. Screening tests for
autoimmune disorders, including serum antineutrophil
antibody profile, antineutrophil cytoplasmic antibodies,
anticentromere antibody, rheumatoid factor, Sjogren’s
antibody group, and Smith antibody, were negative. Se-
rum copper and ceruloplasmin studies were unrevealing.
Thyroid function tests, vitamin B, levels, and a porphy-
rin profile were likewise normal. Creatine kinase was well
within the reference range of 35-232 U/liter at 123 U/liter.

Repeat lumbar puncture obtained during the second
week of hospitalization revealed clear, colorless CSF with
1 red blood cell per mm? and 5 nucleated cells per mm3
with 83% lymphocytes and 8% monocytes. The CSF glu-
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cose level was 62 mg/dl, and the protein level remained
mildly elevated at 44 mg/dl. Additional CSF studies ex-
cluded viral causes, including adenovirus, Epstein-Barr
virus, enterovirus, human immunodeficiency virus, vari-
cella zoster virus, and West Nile virus. Oligoclonal bands,
a marker of inflammation, were not present in the sam-
ple. Rapid plasma reagin titer was nonreactive. CSF sam-
ples were sent to reference laboratories to be screened
for the known classic paraneoplastic antigens as well as
the more recently characterized cell membrane antigens
implicated in limbic encephalitis, specifically those tar-
geting the NMDA receptor and its subunits. No informa-
tive paraneoplastic autoantibodies were detected in this
evaluation. Likewise, antibodies

wane; at times he was withdrawn, refusing to walk or
swallow liquids, and at others he was overtly aggressive
and agitated. He had significant insomnia and devel-
oped hypersensitivity to clothing. Intravenous immune
globulin (IVIg) was administered at a dose of 2 g/kg body
weight over a period of 5 days, beginning on hospital
day 32. During this first round of IVIg treatment, the
patient continued to have periods of vital sign instabil-
ity and developed a new cough, with decreased ability
to protect his airway. Attempts to manage the ongoing
neuropsychiatric symptoms of anti-NMDA receptor en-
cephalitis, including suspected auditory and visual hallu-
cinations, mutism, fluctuating catatonia, agitation, and
insomnia, were largely unsuc-

to voltage-gated potassium chan-
nels and P/Q and N type calcium
channels were not detected.
Throughout the remainder of
the patient’s medical hospitaliza-
tion, which lasted 3 weeks, no di-

“Psychiatrists may encounter
patients with anti-NMDA
receptor encephalitis in

cessful. Administration of antipsy-
chotic medications, both conven-
tional (haloperidol) and atypical
(aripiprazole), led to increased
symptoms, including facial mask-
ing, bradykinesia, drooling, and

agnostic clarity was achieved, and any number ofsettings, decreased blink rate. A low dos-
the patient continued to exhibit a . . age of risperidone (0.5 mg b.i.d.)
number of fluctuating neuropsy- lnCludlng emergency was well tolerated, however, and

chiatric symptoms, including agi-
tation, confusion, irritability, cog-
wheel rigidity, dystonic posturing,
and bradykinesia. In an attempt
to manage the myriad of prob-
lematic behavioral symptoms,
the patient was started on aripip-

departments, inpatient
units, consultation-liaison
services, and
outpatient offices.”

resulted in improvements in the
patient’s irritability and an ap-
parently decreased response to
internal stimuli. Lorazepam, at a
maximum dosage of 1 mg t.i.d.,
decreased the patient’s level
of agitation and somewhat im-

razole, at 2.5 mg/day, as well as

lorazepam, diphenhydramine, and benztropine on an
as-needed basis. As no major improvements were noted
with these medications, haloperidol was initiated at 2 mg
b.i.d. With this change, the patient exhibited increased
levels of rigidity and bradykinesia. Simultaneously he
was noted to engage in purposeless, repetitive activities;
had autonomic instability with tachycardia, hyperten-
sion, and hyperhidrosis; and was described as having
periods of catatonia with waxy flexibility. On hospital
day 16, intravenous methylprednisolone was initiated,
at 1,000 mg/day for 3 days, to address the presumptive
diagnosis of autoimmune encephalitis, without clinical
improvement. Enalapril was prescribed to manage hy-
pertension; the patient had consistent systolic readings
in the 150-170 mm Hg range and diastolic readings in
the 80-90 mm Hg range. At the conclusion of hospital
week 3, the patient was transferred to an inpatient psy-
chiatric unit to decrease the need for physical restraint
and 1:1 supervision.

Shortly after transfer, 30 days after admission, con-
firmation of anti-NMDA receptor encephalitis was ob-
tained. Recently reported methods (1, 2) were utilized
to identify antibodies to the NR1/NR2 subunits of the
NMDA receptor in the patient’s serum and CSF. With this
diagnosis, the patient underwent a number of tests to
identify potential tumor associations. Testicular and re-
nal ultrasonography were unremarkable, and full-body
positron emission tomography (PET) showed no evi-
dence of abnormal uptake or mass to suggest neoplasm.

By this time, the patient spent his days lying in bed in
a fixed, stiff position with his arms and legs outstretched.
He would not open his eyes in response to verbal in-
struction and had bilateral palmar grasp and groping
reflexes. Overall his sensorium continued to wax and
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proved his sleep. Initially benztro-
pine, titrated to a dose of 0.5 mg t.i.d., was beneficial in
decreasing jaw dystonia and rigidity, but as the patient’s
condition worsened, he became unable to swallow med-
ications in pill form. Benztropine was discontinued and
replaced with trihexyphenidyl liquid. This anticholiner-
gic medication was beneficial despite its reported low-
potency antagonistic effect on the NMDA receptor (3).

The patient began to show signs of improvement 5
to 7 days after completion of IVIg treatment, including
increased responsiveness, attentiveness, and ability to
communicate verbally using one-word responses spoken
in a whisper. Because the trihexyphenidyl was titrated
to 4 mg b.i.d. concurrently with the IVIg infusion, it was
unclear what contribution it made to the patient’s im-
provement.

Because of a plateau in symptom improvement, the
decision was made 1 month after the first IVIg treatment
to repeat the infusion at a dose of 2 g/kg of body weight
over 2 days. The patient had communicated that he was
experiencing auditory and visual hallucinations, and ris-
peridone had been successfully titrated to 1 mg b.i.d.
Lorazepam taper was well under way, and sleep initia-
tion and continuity difficulties had been ameliorated
using trazodone, at 100 mg h.s. After the second IVIg
infusion, the patient continued to make slow progress in
his ability to perform activities of daily living and to com-
municate. Although he was able to name his relatives
in photographs, he had persistent deficits in short-term
memory. His speech remained almost a whisper but was
intelligible, and he was using three- to four-word sen-
tences. Although oriented to person, he remained disori-
ented to date, time, and place.

Three months after admission, the patient remained
hospitalized on an inpatient psychiatric unit with persis-
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tent short-term memory impairment and executive func-
tion deficits necessitating 24-hour supervision for safety.
His social functioning remained significantly disrupted,
with limited capacity to form appropriate, stable, or last-
ing relationships. He could not attend or maintain focus
in group activities and required ongoing 1:1 staff sup-
port. At times he exhibited inappropriate and bizarre
behaviors under the stress of socializing with others,
such as disrobing or becoming physically agitated. He
remained socially isolated, apathetic, and emotionally
withdrawn from family and peers. He exhibited marked
poverty of speech, poverty of content of speech, illogi-
cal thinking, intermittent incoherence, and loosening of
associations. His affect fluctuated between flat, agitated,
and appropriately calm. Rituximab, given in two doses of
1,000 mg 2 weeks apart, was initiated in the 14th week
of hospitalization to address the aforementioned symp-
toms and in the hope of preventing relapse.

At the time of discharge, 16 weeks after initial presen-
tation, the patient went home in the care of his parents.
He continued to demonstrate difficulties in cognition,
short-term memory, and social use of language, but to a
degree that was significantly less impairing than at any
point during the illness course. He had successfully dis-
continued all psychotropic medications with the excep-
tion of trazodone, which was still prescribed for sleep
difficulties. He had returned to baseline levels of gross
motor functioning. Enalapril was continued for blood
pressure control. He and his parents denied ongoing
mood lability, irritability, or psychotic symptoms. He re-
turned to a public high school in a modified classroom
setting. At follow-up 3 months after discharge, the pa-
tient and his parents reported that he had returned to
baseline levels of academic, social, and family function-
ing. His recall of the illness course was significantly lim-
ited, which was not surprising as persistent amnesia has
been reported to be a characteristic feature in patients
who recover from anti-NMDA receptor encephalitis (2).

Differential Diagnosis

Paraneoplastic limbic encephalitis as a distinct clinical
entity with pathognomonic clinical and pathological fea-
tures has been described since the 1960s (4, 5). Likewise,
anti-NMDA receptor encephalitis is increasingly recog-
nized as a unique syndrome with characteristic clinico-
pathological findings (2). The differential diagnosis of
anti-NMDA receptor encephalitis includes viral and auto-
immune causes, the latter involving classic paraneoplastic
antigens or cell membrane antigens. The most commonly
encountered viral causes include herpes simplex virus
and human herpes virus-6 (HHV-6). Although varicella
zoster virus and cytomegalovirus screening is frequently
included in CSF testing, these viruses are rarely responsi-
ble for viral encephalitis. Inmunocompromised individu-
als, particularly those having undergone bone marrow or
stem cell transplantation, are more susceptible to infec-
tion with HHV-6. Arboviral encephalitis and rabies should
also be considered (6).

Recent studies have led to the characterization of auto-
immune encephalitis into two broad categories: those as-
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sociated with antibodies to intracellular neuronal antigens
and those associated with antibodies to cell membrane
antigens in the neuropil of the hippocampus and cerebel-
lum (7, 8). The more frequently encountered intracellular
autoantigens are Hu and Maz2, with CV2/CRMP5 and am-
phiphysin present less often. Inmune-mediated encepha-
litis with intracellular neuronal antigens is more frequently
associated with neoplasm, having cytotoxic T cell-mediat-
ed pathogenesis. These encephalitides often show limited
response to treatment. Conversely, autoimmune limbic
encephalitis with antibodies to cell membrane antigens,
including NMDA receptors (2), voltage-gated potassium
channels (5), AMPA receptors (9), and other yet to be char-
acterized cell membrane antigens, is less frequently asso-
ciated with cancer, has an antibody-mediated pathogen-
esis, and is amenable to immunotherapy.

Other autoimmune disorders that warrant consider-
ation include systemic lupus erythematosus cerebritis, an-
tiphospholipid antibody syndrome, Sjogren’s syndrome,
encephalopathy associated with Hashimoto’s thyroiditis,
and angitis, either primary or systemic. Toxic ingestion
(over-the-counter or illicit drugs as well as carbon mon-
oxide, methanol, and cyanide), porphyria, mitochondrial
disorders, and disorders of amino or organic acid metabo-
lism should also be excluded.

Given that anti-NMDA receptor encephalitis differs
significantly from other paraneoplastic encephalitides
in the nature and prominence of presenting psychiatric
problems, this differential is vast. Diagnoses of primary
psychotic disorders, including psychotic disorder not
otherwise specified, schizophreniform disorder, and even
schizophrenia, are often considered. Similarly, mood dys-
regulation disorders, disorders of impulse control, and
sleep disorders may be identified. Careful consideration
should be given to the syndromes presenting with the
constellation of autonomic dysregulation, muscle rigid-
ity, and psychiatric symptoms. These include neurolep-
tic malignant and serotonin syndromes. Exclusion may
be challenging, particularly in the setting of concurrent
administration of neuroleptic or antidepressant medica-
tions. Mild to moderate elevations in creatine kinase levels
have been reported in both male and female patients with
anti-NMDA receptor encephalitis (6). In a report of eight
patients with anti-NMDA receptor encephalitis, Florance
et al. (10) discussed five patients with transient elevations
in creatine kinase ranging from 415 to 18,000 U/liter, with
a median of 1,500 U/liter.

Key Clinical Concepts

NMDA receptors are ligand-gated cation channels that
play a role in synaptic transmission and plasticity. These
receptors, which are highly expressed in the forebrain,
limbic system, and hypothalamus, are made up of two
subunits: the NR1 subunit, which binds glycine, and the
NR2 subunit, which binds glutamate. Overactivity of the
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receptor with resulting excitotoxicity is the underlying
process implicated in acute ischemic stroke and traumat-
ic brain injury (11), while underactivity is hypothesized to
produce symptoms of schizophrenia (12). In anti-NMDA
receptor encephalitis, antibodies decrease the number of
cell-surface NMDA receptors and NMDA receptor clusters
in postsynaptic dendrites. Multiple studies have shown
that this effect can be reversed with the removal of the of-
fending antibodies. Dalmau and colleagues (1) coined the
term anti-NMDA receptor encephalitis and characterized
a neuropsychiatric syndrome first recognized to occur in
young women with ovarian teratomas. Anti-NMDA recep-
tor encephalitis is increasingly recognized in males and in
children, as well as in the absence of tumor.

The disease itself evolves through several stages, ulti-
mately resulting in recovery (limited to full) or death. In
the prodromal phase, affected individuals have a flu-like
illness with fever, malaise, headache, and fatigue. A psy-
chotic phase follows in which many patients present to
psychiatrists or are admitted to psychiatric units with a
diagnosis of acute psychosis or schizophrenia. Described
psychiatric symptoms have included anxiety, mood dys-
regulation, or depression progressing to severe behavioral
and personality disturbance, delusional or disorganized
thinking, paranoid ideation, and hallucinations. Unre-
sponsiveness with hypoventilation, autonomic instabil-
ity, and dyskinesias generally follow. In the unresponsive
state, affected individuals have their eyes open but are un-
responsive to visual threats. These patients are often mute,
or they only mumble unintelligible words. Muscle tone is
often increased, and a catatonic state with dystonic and/
or cataleptic postures may be encountered. Dyskinesias
almost always start in the face and/or mouth and manifest
as clenching of the teeth or jaw dystonia. Despite associa-
tion with rhythmic abdominal contractions or complex
movements of the extremities, these orofacial dyskinesias
do not have epileptic correlates on EEG. Hypoventilation
of a central origin may be missed until extubation is at-
tempted, often after prolonged mechanical ventilation.
Autonomic instability, evidenced by blood pressure and
temperature fluctuations, tachycardia, bradycardia, and
even cardiac pauses, is not uncommon.

In a recent seminal article, Dalmau and colleagues (2)
eloquently summarized both the clinical and immunolog-
ical characteristics of anti-NMDA receptor encephalitis.
Primary emphasis has been placed on eradication of asso-
ciated malignancy or suppression of the immune reaction.
These interventions, when instituted promptly on diagno-
sis, have been shown to decrease morbidity and mortality
and reduce the risk of irreversible neuronal damage (13,
14). Described immunotherapies have included corti-
costeroids, IVIg, plasmapheresis, rituximab, cyclophos-
phamide, and azathioprine (15). If anti-NMDA receptor
encephalitis is suspected, antibody testing should be un-
dertaken promptly. When the diagnosis is confirmed, a
comprehensive search for neoplasm should be conducted
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concurrently with the initiation of immunotherapy. The
neurological literature suggests a first-line approach us-
ing corticosteroids, IVIg, or plasmapheresis. In the case
of treatment failure, second-line agents such as rituximab
and cyclophosphamide may be used. Psychiatric symp-
toms often show gradual but continuous improvement,
leading to full recovery without targeted intervention.

Treatment

Given that anti-NMDA receptor encephalitis routinely
first presents with psychiatric manifestations, with symp-
toms that persist and evolve throughout the illness course,
often givingrise to clinical management conundrums, very
little has been presented in the literature on targeted man-
agement of psychiatric symptoms caused by limbic en-
cephalitis (paraneoplastic or otherwise). There is a dearth
of information regarding management of psychiatric and
behavioral symptoms, including agitation, anxiety, mood
dysregulation, depression, disorganized thinking, para-
noid ideation, and hallucinations. Whereas the best treat-
ment approach for anti-NMDA receptor encephalitis as
outlined by Sansing et al. (6) encompasses a combination
of tumor resection, immunotherapy, intensive care, and
rehabilitation including physical therapy, discussions re-
garding the optimal approach to behavioral management
are lacking (6). What information can be gleaned from the
available literature is often mentioned in passing as part
of the case description. Little attention has been given to
the response to treatment, except when it has been unex-
pected or negative. There are several documented cases of
neuroleptic administration actually exacerbating neuro-
psychiatric symptoms and movement abnormalities, as
occurred in the case presented here (6, 10). Some attention
has been given to the use of ECT as a means of targeting
catatonic presentations in patients with autoimmune en-
cephalitis (16-18). Known effective treatments for catato-
nia in psychotic and mood disorders include neuroleptics,
benzodiazepines, and ECT, but much less is known about
the therapeutic usefulness of these agents in catatonia as-
sociated with general medical and neurological illnesses.

Because resolution of psychiatric and behavioral symp-
toms tends to follow suppression of the immune response
in anti-NMDA receptor encephalitis, amelioration of
problematic symptoms within these domains should be
the focus of management. Once antibodies to the NMDA
receptor are positively identified, the presence of an un-
derlying neoplasm should be excluded. In female patients,
ovarian teratomas are the most frequently encountered,
with rates of occurrence decreasing with age. Males and
young children are less likely to have identifiable tumors
but should nonetheless be appropriately screened. Immu-
notherapy should start with corticosteroids, IVIg, or plas-
ma exchange. Subsequent therapies, if indicated as a re-
sult of inadequate response, deterioration, or relapse, may
include rituximab, azathioprine, or cyclophosphamide.
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Psychiatric symptoms as described throughout the neu-
rological literature can be roughly divided into the follow-
ing categories: agitated aggression; anxious avoidance,
which encompasses more generalized anxiety states, pho-
bic preoccupations, and obsessive-compulsive behaviors;
withdrawn depression; psychosis, including auditory and
visual hallucinations, paranoid ideations, and delusions;
sleep disruption, either hypersomnia or insomnia; cata-
tonia; and dysregulated mood with lability, disinhibition,
and/or hypersexuality. A number of psychotropic medica-
tions have been utilized in an attempt to modify or control
these symptoms or symptom clusters. For example, agitat-
ed aggression, a commonly cited symptom of anti-NMDA
receptor encephalitis, has been treated throughout the
literature with conventional antipsychotics (haloperidol,
chlorpromazine), with atypical antipsychotics (olanza-
pine, quetiapine, risperidone, ziprasidone), and in the ex-
treme with medically induced coma using pentobarbital
and fentanyl (10). Treatment response has been limited
at best, with examples of each agent decreasing symp-
tom burden but also potentially worsening dystonia and
other abnormalities of movement. Atypical antipsychotics
have also been used to target psychotic symptoms, with
marginal success. Insomnia has been described as simi-
larly managed with pharmacotherapy, using melatonin,
clonidine, trazodone, benzodiazepines (lorazepam, clon-
azepam, diazepam), and gabapentin. Of these agents, the
benzodiazepines, clonidine, and trazodone proved the
most useful in addressing difficulties in sleep initiation
and continuity. In the case presented here, trazodone was
particularly helpful in achieving regulated sleep-wake cy-
cles after the use of escalating dosages of benzodiazepines
and atypical antipsychotics had failed to do so. For any of
these agents, recommended or effective dosage ranges
have not been established.

Mood dysregulation symptoms, particularly in patients
under 18 years of age, have been detailed in only a few
cases; whether this is because they are less frequently en-
countered or less frequently reported is unclear. Valproic
acid and lithium have both been prescribed, although
no significant change in the target symptoms has been
reported. The use of antidepressants to manage anxious
or depressed states has not been described. In one case,
a 6-year-old boy was successfully treated with a psycho-
stimulant to target hyperactivity and impulsivity (10).

Medications frequently prescribed by psychiatrists to
address the extrapyramidal side effects of antipsychotics,
such as benztropine and trihexyphenidyl, have not been
routinely used as primary therapies to address movement
abnormalities in anti-NMDA receptor encephalitis. Orofa-
cial dyskinesia, dystonia, and rigidity, when treated, have
been managed with benzodiazepines or anticonvulsants.
For the young man in our case, the aripiprazole and halo-
peridol that were initiated to target agitation and halluci-
nations led to increased rigidity and dystonic posturing.
Benztropine, and eventually trihexyphenidyl, proved ben-
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eficial in reducing the patient’s rigidity, jaw dystonia, and
parkinsonism. As these medications were used after im-
munotherapy with corticosteroids and IVIg, their efficacy
remains unclear. However, in this case the anticholiner-
gics provided observable relief not only to the patient but
also to frustrated and discouraged staff.

Given the complex presentations of individuals affected
by anti-NMDA receptor encephalitis, nonpharmacologi-
cal and multidisciplinary interventions also deserve dis-
cussion. As recovery times can vary considerably (with re-
ports ranging from 8 to 50 weeks [2]) and hospitalizations
can be lengthy, treatment approaches need to be individ-
ualized. Generalized physical deconditioning and inade-
quacies in the ability to independently complete activities
of daily living can best be addressed by the combination
of physical and occupational therapies. Speech-language
pathologists benefit patients who experience speech dis-
ruption as a primary symptom of anti-NMDA receptor en-
cephalitis or who secondarily develop swallowing or feed-
ing difficulties after prolonged mechanical ventilation.
Targeted strategies to address short-term memory impair-
ments should be developed and applied during and after
hospitalization. Even in instances of full recovery or mild
persistent deficits, more than 85% of patients are reported
to have significant psychiatric symptoms at the time of
discharge (19). In addition to deficits in memory, patients
may experience a number of impairments in executive
function, including inattention, disorganization, poor
planning, disinhibition, and lack of impulse control. With
time, these symptoms may abate or remain stable. Sur-
veillance for occult neoplasm should occur in conjunction
with observation for recurrence or deterioration of psychi-
atric symptoms, which may signal relapse of encephalitis.

Discussion

Until as recently as 5 years ago, limbic encephalitis was
thought primarily to be a paraneoplastic phenomenon,
frequently encountered with cancer of the lungs or testes,
with associated antibodies to intracellular neuronal anti-
gens (20). This conceptualization has since expanded to
include conditions in which antibodies to cell membrane
antigens in the neuropil of the hippocampus and cerebel-
lum are present. These encephalitides include those asso-
ciated with antibodies to voltage-gated potassium chan-
nels, NMDA receptors, AMPA receptors, and other yet to
be characterized neuronal surface antigens. The clinical
presentation of anti-NMDA receptor encephalitis varies,
with a myriad of neurological and psychiatric symptoms
reported. There are also appreciable differences in clini-
cal presentations between affected adults and youths.
Neoplasm is less frequently encountered in children and
adolescents, and autonomic disruption, particularly hy-
poventilation, is less severe in this group (10). While a pre-
ponderance of reported adult cases initially presented to
psychiatric providers with symptoms suggestive of mood,
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anxiety, and/or psychotic disorders, children more often
exhibit subtle behavioral and neurological changes.

When faced with a patient like the one we present here,
there are data to guide the clinical decision-making pro-
cess; what remains unclear is the targeted management of
psychiatric symptoms. Psychiatric treatments described
in the literature on autoimmune encephalitis focus pri-
marily on the management of catatonia with ECT. The use
of multiple classes of psychotropic medications, includ-
ing conventional and atypical antipsychotics, mood sta-
bilizers, and benzodiazepines, is detailed in a number of
case reports, but concurrent use with other therapeutic
modalities makes clinical outcomes difficult to assess. As
in this case, the most profound improvements in psychi-
atric and behavioral symptoms occur when the antibody
response is suppressed or reversed. One particularly chal-
lenging aspect of this case involves the initial evaluation
and subsequent surveillance for neoplasm. The available
information is limited, but somewhat more robust for af-
fected females, particularly those with ovarian teratomas
(21). Periodic surveillance for at least 2 years using MRI
and ultrasound of the abdomen and pelvis has been rec-
ommended in females of all ages diagnosed with anti-
NMDA receptor encephalitis (10). Guidelines on tumor
surveillance in males are not available. The patient pre-
sented here is scheduled to undergo testicular ultrasound
and full-body PET at 6-month intervals.

Patients with complex neuropsychiatric disorders pre-
sent management dilemmas on a number of fronts in
addition to those regarding appropriate diagnosis and
medication management. Traditional medical floors are
often ill equipped to meet the behavioral and psychiat-
ric needs of such challenging patients. Requirements for
1:1 staffing, constant supervision, alternative methods of
communication, and secure physical surroundings are but
a few of the considerations involved. Lack of appropriate
resources in this case led to numerous uses of physical
restraint and the frequent administration of emergency
medications for agitation. These management techniques
were no longer used once the patient was transferred to
the psychiatric unit, where alternative interventions were
readily available. Psychiatric units, on the other hand, far
too often have limited ability to conduct indicated medical
interventions, lacking appropriately trained staff and well-
equipped facilities. Maintaining open and clear lines of
communication among multiple providers—including pe-
diatric subspecialists, psychiatrists, psychologists, social
workers, and speech/language, occupational, and physical
therapists—and the family also proved a challenge. Lack of
clear consensus recommendations regarding treatment as
well as the number of providers involved likely led to less-
than-aggressive management in this case. Furthermore, it
was difficult to obtain authorization for payment of ser-
vices rendered with the novel diagnosis, coded as a medi-
cal condition (anti-NMDA receptor encephalitis) causing
psychiatric symptoms at the time of discharge.
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Psychiatrists may encounter patients with anti-NMDA
receptor encephalitis in any number of settings, including
emergency departments, inpatient units, consultation-
liaison services, and outpatient offices, and thus should
have a basic understanding of the clinical characteristics,
differential diagnosis, currently available treatment inter-
ventions, and unique management dilemmas of this con-
dition.
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