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Patients with anti-N-methyl-D-aspartate receptor (NMDAR) encephalitis may remain undiagnosed and untreated with immuno-
therapy. To investigate specific features and responses to immunotherapy of atypical anti-NMDAR antibody positivity patients, the
authors reviewed and evaluated previous case reports/series including patients without seizure, involuntary movement, hypo-
ventilation, or tumor. Of 22 patients identified, 21 responded to immunotherapy. Two patients had neurological/motor symptoms
with few/no psychiatric/cognitive symptoms, and eight had both. Twelve patients presented with psychiatric/cognitive symptoms
with few/no neurological/motor symptoms, and$1 had memory impairment, catatonia, abnormal MRI or electroencephalogram
results. The authors recommend lumbar puncture and examination of anti-NMDAR antibodies for patients with these features.
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Anti-N-methyl-D-aspartate receptor (NMDAR) encephalitis
was formally recognized in 2007 as a specific type of autoim-
mune encephalitis.1 This encephalitis is an immune-mediated
disorder associated with immunoglobulin G (IgG) antibodies
to the GluN1 subunit of the NMDAR and is most common
in young female patients with ovarian teratomas.2 In the
prodromal phase, approximately 70% of patients with anti-
NMDAR encephalitis present with nonspecific flu-like symp-
toms such as nausea, vomiting, fever, headache, and fatigue for
about 0–2 weeks. In the progressive phase, typical presenta-
tions include initial psychiatric symptoms followed by seizures,
memory deficits, decreased level of consciousness, movement
abnormalities (e.g., catatonia, dyskinesia, and chorea), auto-
nomic instability, and central hypoventilation.3 Within the first
4 weeks after symptom onset, most patients (87%) develop
typical symptoms irrespective of their age. Immunotherapy
and tumor resection (if present) typically lead to positive out-
comes, with most patients returning to baseline functions.4

Anti-NMDAR encephalitis has now been described in
patients of both sexes ranging in age from less than 1 year to
over 80 years,4 and the course of this disorder may be ex-
tremely variable. Cases presenting with psychiatric/cognitive
symptoms with few or no neurological/motor symptoms have
been reported. Of 571 patients with anti-NMDAR enceph-
alitis, 23 (4%) developed isolated psychiatric episodes; of
these, five (0.9%) presented at the first episode of encephalitis
and 18 at relapse of encephalitis. Of these 23 patients, 83%

completely or substantially recovered after immunotherapy
and tumor resection (if any).5 We previously reported an
atypical case of anti-NMDAR encephalitis presenting with
first-episode psychosis and resistance to antipsychotic treat-
ment, without neurological symptoms or tumor, where dis-
ease improved with immunotherapy.6

Generally, three out of four patients with anti-NMDAR
encephalitis do not consult a general health care service
before seeking treatment at a psychiatric department.2 If
patients do not present with typical manifestations, this
treatable disorder may remain undiagnosed in psychiatric
care settings, which may lead to a delay in the detection of
anti-NMDAR antibodies and treatment with immunother-
apy. The diversity of clinical characteristics of anti-NMDAR
encephalitis and the response to immunotherapy in cases
with atypical manifestations remains unclear. We therefore
conducted a systematic review of case reports and series of
atypical presentations associated with anti-NMDA receptor
antibody positivity to investigate the specific symptoms or
patterns of patients presenting with psychiatric/cognitive
symptoms with few or no neurological/motor symptoms.

MATERIALS AND METHODS

Search
This systematic review followed the PRISMA [Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses]
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guidelines. We reviewed previous case reports and series
of atypical presentations associated with anti-NMDA
receptor antibody positivity. We searched MEDLINE
(PubMed) to perform a systematic review of the literature
published prior to December 31, 2015, using the follow-
ing search terms: (“N-methyl-D-aspartate receptor” or
“NMDA receptor” or “NMDAR”) and (“encephalitis” or
“antibody” or “antibodies”). The electronic search was sup-
plemented by a manual search of reference lists of relevant
publications. Only articles in English or Japanese were
included.

Study Selection
The diagnosis of anti-NMDA receptor antibody positivity
was made based on the detection of IgG antibodies against
the NR1 subunit of the NMDAR in serum or cerebrospinal
fluid (CSF).2 All articles were evaluated to determine
whether case reports without seizure, involuntarymovement,
hypoventilation, and tumor, which we defined as atypical
presentations, were included. We also included patients with
psychotropic-induced or catatonia-related movement dis-
orders and who were treated with immunotherapy. We
excluded patients who had classic presentations at the first
episode of encephalitis but experienced atypical presenta-
tions during a relapse of encephalitis. Because the inclusion
criteria required confirmation by clinical characteristics and
treatment of each patient, we needed to eliminate cohort

studies. If that was not possible, we carefully considered
each case as an alternative.

Data Extraction
The following data were collected from all articles: au-
thor, publication year, sex, age, duration of illness, initial
diagnosis, comorbidity, psychiatric/cognitive symptoms,
neurological/motor symptoms, abnormal CSF results,MRI and
electroencephalogram (EEG) findings, anti-NMDAR anti-
bodies in serum and CSF, immunotherapy, time from initial
immunotherapy until clinical improvement, and clinical
outcome of patients.

RESULTS

Literature Search
The literature search using the MEDLINE (PubMed) elec-
tronic database yielded a total of 2,057 citations. Of these,
322 case reports or series were fully inspected, and 301 were
removed from analysis for the following reasons: presence
of seizure, involuntary movement, hypoventilation, or tumor
(266 articles); case series without individual case reports (18
articles); immunotherapy not administered (12 articles); and
absence of IgG anti-NMDAR antibody (five articles). Finally,
our review identified 21 articles (22 patients)with atypical anti-
NMDA receptor antibody positivity treated with immuno-
therapy (Figure 1).5–25 The publication years were 2011 (N=2),
2012 (N=2), 2013 (N=6), 2014 (N=4), and 2015 (N=8) (Table 1).

Clinical Characteristics
Table 1 shows the clinical characteristics of 22 patients, in-
cluding eight male and 14 female patients. The age range was
4–70 years (mean, 30.6 years; median, 30 years). Themean6
standard deviation (range) duration of illness (N=19) was
31.3669.2 (0.15–286) weeks. Seven patients were initially
diagnosed with primary psychiatric disorders. Five patients
had other comorbid autoimmune disorders/antibodies: sys-
temic sclerosis (N=1), multiple sclerosis and Sjögren’s syn-
drome (N=1), rheumatoid arthritis (N=1), aquaporin-4
antibody positive (N=1), and Hashimoto’s thyroiditis (N=1).
Twelve patients presented with psychiatric/cognitive symp-
toms with few or no neurological/motor symptoms. Two
patients had few or no psychiatric/cognitive symptoms but
did have neurological/motor symptoms. The remaining eight
patients showed both types of symptoms. The distribution of
psychiatric indications was psychotic symptoms (N=10), af-
fective symptoms (N=8), and catatonic symptoms (N=6). Of
the 12 patients who presented with psychiatric/cognitive
symptoms with few or no neurological/motor symptoms, six
(50%) had one of the following: memory impairment, cata-
tonia, or abnormalMRI or EEG results, and six (50%) had two
or more of these symptoms.

Test Results
Of 22 patients, abnormal CSF, MRI, and EEG results were
confirmed in 16 (pleocytosis, N=12; elevated protein, N=8;
oligoclonal band, N=8; unknown, N=2), 12, and 8 patients,

FIGURE 1. Flowchart of the Literature Searcha

Records identifi ed 
by database search 

(N=2,057)

Records screened 
by title and abstract 

(N=2,105)

Full-text articles
assessed for 

eligibility (N=322)

Articles included in 
this review (N=21) 

(22 patients)

Studies identifi ed 
by additional hand 

search (N=48)

Records excluded 
(N=1,783)

Articles excluded (N=301)
-  Case reports with 

seizure, involuntary 
movement, 
hypoventilation or 
tumor (N=266)

-  Case series without 
individual case reported 
(N=18)

-  Immunotherapy not 
administered (N=12)

-  Absence of IgG anti-
NMDAR antibody (N=5)

a IgG: immunoglobulin G; NMDAR: N-methyl-D-aspartate receptor.
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respectively. In two patients, the results
of all three tests were normal. Of 16 pa-
tients with anti-NMDAR antibodies in
the CSF, serum antibodies were negative
in four patients, positive in eight patients,
and unknown in four patients.

Immunotherapy and Outcome
The frequencies of immunotherapy,
in order of declining frequency were:
steroids, 19/21; intravenous immuno-
globulin, 9/21; plasmapheresis, 7/21;
azathioprine, 4/21; rituximab, 4/21; cy-
clophosphamide, 3/21; and others, 3/21.
The immunotherapy of case 17 was un-
specified. Fourteen patients (64%) fully
recovered, seven patients (32%) were
much improved by immunotherapy, and
one patient died (urosepsis). The time
from initial immunotherapy until clini-
cal improvement ranged from 4 days to
12 months (N=14; mean, 15.4 weeks;
median, 7.5 weeks). Among 19 patients,
16 patients (85%) had not shown typical
symptoms of anti-NMDAR encephalitis
four weeks after symptom onset, and
three patients recovered within the first
4 weeks of onset after treatment with
immunotherapy. The remaining three pa-
tients could not be assessed because of
insufficient information.

DISCUSSION

Diversity of Clinical Characteristics
The manifestations of anti-NMDAR anti-
body positivity are heterogeneous. Atypical
presentations associated with anti-NMDA
receptor antibody positivity occurred over
a wide age range in both men and women
and presented with diverse psychiatric/
cognitive and/or neurological/motor symp-
toms. It was frequently associated with
other autoimmune diseases. There were
various forms of abnormal brain MRI,
CSF, and EEG results in atypical cases as
observed in typical cases. Patients who
presented with psychiatric/cognitive
symptoms with few or no neurological/
motor symptoms had at least one of the
following symptoms: memory impair-
ment, catatonia, or abnormal MRI or EEG
results. Although early diagnosis and im-
plementation of appropriate immuno-
therapymight have prevented the disease
from progressing to typical presentationsT
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in some cases, most patients (85%) in the selected case
reports/series had not presented with typical symptoms of
anti-NMDAR encephalitis four weeks after symptom onset.
However, all atypical cases of anti-NMDAR encephalitis are
probably not published systematically.

Response to Immunotherapy
Given the 95% response rate in our review, immunotherapy
seems to be as effective in atypical cases as in typical cases. Ten
patients (48%) responded to first-line immunotherapy (ste-
roids, intravenous immunoglobulin, and plasmapheresis). Of
note, this study may have a publication bias. Clinicians are
more likely to report patients who have good clinical out-
comes. One of the main reasons for this is that if a patient does
not respond to immunotherapy, the clinician is less likely to
interpret that antibody as pathogenic in that patient andwould
not consider these cases to be anti-NMDAR encephalitis.

Detection of Anti-NMDAR Antibodies
Based on our literature review, the presence of anti-NMDAR
antibodies in both serum and CSF should be examined to
expedite the detection and subsequent treatment of this
treatable disorder. We recommend a lumbar puncture for
patients with memory impairment, catatonia, or abnormal
MRI or EEG results even if these patients do not show neu-
rological/motor symptoms. In some cases, anti-NMDAR an-
tibodies in the CSF were positive, whereas serum antibodies
were negative. A previous study showed that the sensitivity of
NMDA receptor antibody testing is higher in the CSF than in
serum.26,27 Caution is advised when interpreting a positive
serum result for anti-NMDAR antibody detection in the ab-
sence of CSF inflammatory findings or autoantibody detection
in the CSF.28 However, the greatest challenge in real-world
clinical settings in psychiatric hospitals is the difficulty in
conducting lumbar puncture because of the technical exper-
tise required or the patients’ uncooperative behavior because
of their psychiatric symptoms.

Definition of Atypical Presentations
The definition of atypical presentations associated with anti-
NMDA receptor antibody positivity used in this study may
have advantages and disadvantages.We defined caseswithout
seizure, involuntary movement, hypoventilation, and tumor
as atypical presentations because primary psychiatric disor-
ders typically are not associated with these symptoms or tu-
mor, and we had a strong awareness of excluding the classic
symptoms of anti-NMDAR encephalitis and evaluating the
efficacy of immunotherapy without tumor resection. How-
ever, the presence of tumor is sex and age dependent.4,29 A
very small percentage of young males with anti-NMDAR
encephalitis present with a tumor. Furthermore, tumors may
not be a criterion tested for in primary psychiatric presenta-
tions and can be asymptomatic. Currently, more patients
are being diagnosed and treated earlier compared with a few
years ago and therefore may not develop hypoventilation.
We included cases with a decreased level of consciousness

(stupor), speech disorders, or autonomic imbalance because
primary psychiatric disorders with catatonia produce those
symptoms.30 However, our inclusion criteria might be overly
restrictive. Some case reports were not included despite re-
porting atypical presentations of anti-NMDAR encephalitis: a
case with seizure and parkinsonism including micrographia,31 a
case with IgM NMDAR antibody associated encephalitis mim-
icking bipolar disorder,32 two cases with intellectual disability
and autism presentingwith seizure andmalignant catatonia,33 a
case with fever of unknown origin, catatonia, mood disorder
and ovarian teratoma,34 and two cases with autobiographical
age awareness disturbance syndrome with seizure or invol-
untary movement.35 Because we excluded case series and co-
hort studies without individual case reports, nine cases of
acute psychosis without clear clinical neurological involve-
ment or seizure that were treated with immunotherapy36

were not included. Of these nine patients, six patients
achieved symptomatic remission, and two patients responded
clinically. However, the clinical characteristics, abnormal
test results, immunotherapy, and outcome of each patient
were not determined.

CONCLUSIONS

Because psychiatrists are often consulted for anti-NMDAR
encephalitis patients, psychiatrists should be aware of the
atypical presentations of anti-NMDAR encephalitis and
consider it during the differential diagnosis of patients with
memory impairment, catatonia, or abnormal MRI or EEG
results, and consult with neurologists without hesitation. If
not appropriately diagnosed, patients can be exposed to a
prolonged period of psychotropic drug treatment, which
have a number of side effects, and the chance of recovery
may decrease. As with typical anti-NMDAR encephalitis
cases, atypical cases present with psychiatric symptoms and
behavior disorders with a high frequency at an early stage or
throughout the disease course.
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