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Abstract: As a kind of autoimmune encephalitis which was just identified, the clinical manifestations of the anti-N
methyl-D aspartate (anti-NMDA) receptor encephalitis are complex, diverse and in severe condition. The immuno-
therapy has shown good effect on the treatment but in generally, the diagnosis and treatment are still in the experi-
ence accumulation stage. More clinical research in different population is necessary, for example, in the Chinese
population. This study was completed in anti-NMDA receptor encephalitis patients who were diagnosed in Beijing
Xuan Wu Hospital (China) during the time from 2011 to 2013. Total 33 patients were involved with the average
age of 29.7 years old when the diseases were onset. With diverse clinical manifestations, most patients displayed
positively by NMDAR antibody test and 63.6% of them were associated with elevated CSF-IgA. Patients also showed
abnormal MRI and EEG. Only three patients had teratomas. With hormone therapy, gamma globulin treatment or
plasma exchange, more than three quarters of patients fully recovered and the others had moderate symptoms.
Based on our results, we suggest that NMDAR antibody test would be helpful to make a timely diagnosis and to

administer immunotherapy.
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Introduction

Autoantibody from serum and cerebrospinal
fluid was distinguished in young female patients
who had memory disorders, psychiatric symp-
toms, consciousness loss, respiratory disor-
ders and benign teratoma [1]. This autoanti-
body was recognized to be involved in anti-
N-methyl-D-aspartate receptor (anti-NMDA)
encephalitis. It is believed that this encephalitis
is a type of paraneoplastic encephalitis in
which neuropsychiatric symptoms arise from
cytotoxic effects caused by an autoimmune
reaction primarily against the NR1/NR2. The
anti-NMDAR encephalitis are potentially lethal,
but the clinical manifestations are complex and
diverse [1-4]. For example, it can be autoim-
mune without malignancy or paraneoplastic.
Significantly, an early diagnosis will ensure
timely immunotherapy and/or tumor resection
[2, 5, 6].

Epidemiological studies have shown that anti-
NMDA receptor encephalitis is the second most

common immune-mediated type of encephali-
tis after acute disseminated encephalomyelitis
[7]. However, due to the complex and diverse of
the clinical manifestations, the diagnosis and
treatment are still different. In China, the NMDA
receptor antibody detection was not conducted
until 2011 [8, 9]. This study aims to analyze the
clinical data of Chinese anti-NMDAR encephali-
tis patients who were diagnosed and hospital-
ized in Beijing Xuan Wu hospital during the time
from 2011 to 2013. We summarized the clinical
features and prognosis of Chinese anti-NMDA
receptor encephalitis. This study will contribute
to the understanding of this novel encephalitis
in Chinese population.

Methods
Patients

The study was approved by Ethics Committee
from Beijing Xuan Wu Hospital of Capital
Medical University. We identified and reviewed
inpatients in the Neurology Department of
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Beijing Xuan Wu Hospital who were diagnosed
with anti-NMDAR encephalitis during the period
from January 2011 to December 2013. All
patients were positive for anti-NMDAR enceph-
alitis by testing NMDAR antibodies from cere-
brospinal fluid. The clinical manifestations were
divided into eight groups: mental and behav-
ioral abnormalities, cognitive disorders, lan-
guage disorders, epilepsy, movement disor-
ders, disturbance of consciousness, autonomic
dysfunction, central hypoventilation, and sleep
disorders. The modified Rankin scale (mRS)
was used to estimate the neurological status:
mRS = 0 corresponding to fully restoration;
mRS = 1-2 corresponding to significant improve-
ment; mRS > 2 corresponding to partial im-
provement. First-line treatment was used alone
or in combination with hormones, intravenous
immunoglobulin, and/or plasma exchange.
Second-line treatment was used alone or in
combination with cyclophosphamide or azathi-
oprine. Demographics, clinical manifestations,
laboratory tests, imaging and EEG findings,
treatment response and prognosis were ana-
lyzed. Follow-ups were also conducted.

Laboratory tests

In serologic tests, TSH levels, T3 levels, T4 lev-
els, anti-TPO antibody and anti-TG antibody
were evaluated using an electro-chemilumines-
cence immunoassay (UniCel DX1800, Beckman
Coulter). In CSF tests, protein levels, 1gG, IgA,
IgM, 18G synthesis rate were completed by
immunoturbidimetric assays and immunofixa-
tion electrophoresis. Myelin basic protein levels
(MBP) were detected by ELISA. AMP, Ma2, Ri,
Yo and Hu were evaluated by protein immunob-
lot. The measurements of sera anti-NMDAR
(IgG) and CSF anti-NMDAR (IgG) were carried
out using the immunohistochemistry method.
Sera tumor markers (carcino-embryonic anti-
gen (CEA), Carbohydrate antigen 125, 153,
724, 199 (CA125, CA153, CA724, CA199),
Cytokeratins 19 fragments (Cyfra21-1), neuron-
specific enolase (NSE), Total Prostate Specific
Antigen (tPSA), and free prostate specific anti-
gen (fPSA) were examined by electro-chemilu-
minescence immunoassay (UniCel DX1800,
Beckman Coulter). EEG examination was com-
pleted by the Da Vinci cerebral video EEG moni-
toring system (Micromed, ITALY).
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MRI examination

Regular MRI series including axial T2 weighted
image (T2W1), T1 weighted image (T1W1), fluid
attenuated inversion recovery image (FLAIR),
and diffusion weighted image (DWI) were con-
ducted. Allimages were acquired using Siemens
Trio Tim 3.0 T scanner (12-channel coil, 45
T/m). Scan sequences included: T2W1: TR/TE
= 3830/98 ms, FOV: 230x218 mm, matrix
179%x218; TIWI: TR/TE = 155/2.81ms, FOV
230%186 mm, matrix 156x320; FLAIR: TR/TE
= 8500/87 ms, FOV: 230x201, matrix
224x256; DWI: TR/TE = 3000/9I ms, FOV:
240x240, matrix = 160x160, b value (0.500,
1000 s/mm?). All above parameters were com-
pleted at the same location, thickness and
space (z = 5.0 mm, space = 1 mm).

Antiretroviral therapy was mainly used at the
initial phase of hospitalization in combination
with hormones (methylprednisolone, predni-
sone, and dexamethasone. Intravenous gamma
globulin and/or plasma exchange therapy was
used as first-line immunotherapy.

Results
Demographic and clinical data

This study included a total of 33 patients (21
females, 12 males) who had been diagnosed
with anti-NMDA receptor encephalitis (age of
onset: 14-60 with average of 29.7 year-old).
The average interval from appearing the clinical
symptoms to confirmation as anti-NMDAR
encephalitis was 70.1 days (11-549 days).
Initially all the 33 patients were diagnosed with
other diseases including viral encephalitis (16
cases, 48.5%), mental disorders (7 cases,
21.2%), respiratory infections (4 cases, 12.1%),
epilepsy (1 case, 3%), seizures caused by low
calcium level (1 case, 3%), depression (1 case,
3%), ischemic cerebrovascular disease (1 case,
3%), myelin disease (1 case, 3%), and periph-
eral neuropathy (1 case, 3%) (Figure 1). The
prodromata included fever (23 cases, 67.9%),
non-specific flu-like symptoms (9 cases, 27.3%),
and headache (13 cases, 39.4%). In the subse-
quent course of the disease, the most common
clinical symptoms included mental and behav-
ioral abnormalities (31 cases, 93.9%), visual or
auditory hallucinations (17 cases, 51.5%), epi-
lepsy (25 cases, 75.8%), movement disorders
(21 cases, 63.6%), disturbances of conscious-
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Symptoms and signs during the course of disease
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Figure 1. Symptoms and signs of 33 patients with Anti-NMDA receptor encephalitis.

ness (17 cases, 51.5%), cognitive disorders (20
cases, 60.6%), and sleep disorders (12 cases,
36.4%). The other symptoms included auto-
nomic dysfunction (11 cases, 33.3%, including
sweating, too slow or too fast heart rate, repeat-
ed fever), language disorders (8 cases, 24.2%),
hypoventilation (6 cases, 18.2%), and pares-
thesia (1 case, 3%).

Serologic and CSF studies

In our study, there were 14 patients (42.4%)
with increased lumbar puncture pressure, 10
(34.8%) with increased CSF protein levels (aver-
age 73 mg/dl, range 46~121 mg/dl, normal
15~45 mg/dl); 23 (69.7%) with increased IgA
(average 0.78 g/I, the range of 0.21~3.83 g/I,
normal 0~0.2 g/I); 11 (33.3%) with elevated
IgG (average 17.9 g/I, range 5.91~112 g/I, nor-
mal 0.48~5.85 g/I); 17 (51.5%) had leukocyte
count within the normal range (<10x10%/L) and
remained 16 (48.5%) had increased (10~255/
ul), primary lymphocytes. 18 patients (54.5%)
were positive in anti-NMDA receptor from both
the CSF and the serum, while 15 patients
(45.5%) were positive in serum anti-NMDA
receptor but positive in CSF anti-NMDA recep-
tor. There was no abnormal serum tumor mark-
er in 24 patients while elevated serum tumor
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marker was found in 9 cases of patients. The
antibody detection of Hu, Yu, and Ri as para-
neoplastic indicators was all negative (Table 2).

Electroencephalogram (EEG)

All patients completed EEG examinations (Table
1). The first round examination showed that the
signals in 14 patients (39.1%) were normal or
slightly abnormal, 18 patients (54.5%) were
moderate or more severe abnormal; in 15
patients (45.5%) were primarily diffuse or local-
ized in medium-high amplitude slow waves,
without typical epileptiform discharges. The
EEG in 3 patients (9.1%) had paroxysmal dis-
charge. The second exam in the course showed
abnormal EEG with still primarily diffuse or
localized medium-high amplitude slow waves in
15 patients (45.5%), 5 of which (15.2%) had
epileptiform discharges.

Magnetic resonance imaging (MRI)

All patients underwent brain MRI examination.
13 patients (39.4%) were normal while 20
patients showed T2 or FLAIR high signal (almost
no change in strength) in different anatomical
structures primarily involving in behavioral and
mental impairments, cognitive impairment and
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Table 1. Serologic, CSF, MRl and EEG

CSF MRI EEG
WBC/uL Protein mg/dL T2/FLAIR abnormalities

1 1 42 + Edge state
2% 255 70 bilateral media temporal lobe, hippocampus Severe
3% 2 20 left hippocampal atrophy
4% 0 32 + +
5* 68 82 + Mildly
6* 18 45 left medial temporal lobe, hippocampus, thalamus, PLIC, +

midbrain cerenral pedumcle
* 158 98 left temporal lobes Mildly
8 3 15 + Mildly

Moderately

9 22 15 right hippocampus, Hyperintensity of left rear lateral ven-

tricles, no enhancement
10 15 39 right thalamus Moderately
11* 1 31 + Moderately
12%* 1 32 The left medulla oblongate, pons, cerebral peduncle Moderately
13* 8 13 + Epileptiform
14 20 65 thickened bilateral cortical between the cortex and medulla  Mildly

of frontal lobes
15 0 5 +
16 0 65 right temporal lobe-hippocampus-corpus callosum Mildly
17 100 18 cingulated and corpus callosum Moderately
18 6 55 bilateral hippocampus Moderately
19 14 15 + Moderately
20 4 46 + Moderately
21 8 22 + Moderately
22 14 43 + Moderately
23% 0 31 left temporal cortex, bilateral frontal-temporal areas Moderately
24%* 32 10 bilateral insula and frontal lobes Moderately
25 6 15 +
26 10 22 Punctate abnormal signal in right Mildly
27* 13 76 bilateral frontal-parietal lobes Mildly
28 5 52 bilateral temporo-occipital lobes Moderately
29 47 124 bilateral temporal and insular lobes Moderately.

Mild dysrhythmia

30 15 39 right thalamus +
31* 4 14 + N/A
32%* 12 33 bilateral thalamus Moderately
33 2 15 bilateral cingulated cortex +

Notes: *means negative of IgG NMDAR-Antibodies test in Serum before treatment. + means normal (in MRl and/or EEG).

seizures: frontal (3/33, 9% patients), temporal
(8/33, 24.2%), occipital lobes (1/33, 3%), hip-
pocampus (6/33, 18%), insula (2/33, 6%), cor-
pus callosum (2/33, 6%), cingulated gyrus
(2/33, 6%), periventricular (2/33, 6%), post
internal capsule (1/33, 3%), thalamus (4/33,
12.1%), cerebral peduncle (2/33, 6%), pons
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(1/33, 3%), and medulla oblongata (1/33, 3%).
Among them, 14 patients involved two or more
parts of above structures and 6 patients
involved in one part alone. Narrowed abnormal
signal were shown in 11 patients and ipsilateral
hippocampal atrophy in 3 patients. In addition,
the 3" case underwent a PET examination and

Int J Clin Exp Med 2015;8(10):18927-18935



Anti-N-methyl-D-aspartate receptor encephalitis

Table 2. Laboratory findings of 33 patients with Anti-NM-

DAR encephalitis

and gamma globulin that their mental
symptoms were relieved; 15 of whom

Test

Number (%) of patients/total
number of patients tested

also got improvement after the use of
hormone therapy alone. The third

Serologic findings

TSH levels elevated 3(9.1)/33

T3 levels elevated 0/33

T4 levels elevated 7 (21.2)/33
Anti-TPO antibody elevated 10 (30.3)/33
Anti-TG antibody elevated 7(21.2)/33
CSF findings

WBC 16 (48.5)/33
Protein levels elevated 10 (30.3)/33

IgG 11 (33.3)/33

IgA 23 (69.7)/33

IgM 6 (18.2)/33
Oligoclonal bands positive 9(27.3)/33
Myelin basic protein levels elevated 6 (18.2)/33
1gG synthesis rate elevated 6 (18.2)/33
Serum Anti-NMDAR (IgG) 18 (54.5)/33
CSF Anti-NMDAR (IgG) 33(100)/33

AMP 0/33

Ma2 0/33

Ri 0/33

Yo 0/33

Hu 0/33

case also received second-line immu-
nosuppressant azathioprine to stop
seizures and eliminate hallucinations
except for restlessness. The 7" case
showed positive for herpes simplex
virus by a PCR test. Thus, this patient
received only antivirus anti-epileptic
treatment without the first-line treat-
ment which resulted in improved psy-
chiatric symptoms but remained mild
loss in memory abilities. Only 3 in 21
female patients had concomitant
ovarian teratoma. One had resection
before the onset of the disease; the
other two had resection after being
diagnosed as anti-NMDA receptor
encephalitis. The CSF NMDA antibody
titers decreased in 14 cases during
the treatment (Table 3).

Discussion

The clinical manifestations of anti-
NMDA receptor encephalitis varied in
different races and areas. There was

Notes: Abbreviations: TPO, thyroid peroxidase; TG, thyroglobulin; WBC,

white blood cell.

showed increased diffuse signal in the left
cerebral cortex, basal ganglia, thalamus and
right cerebellum.

Treatment and follow-up

The average hospitalization time of the 33
patients was 36 days (in a range of 3-128 days).
All patients were followed up by telephone or
appointment. The average follow-up time was
7.8 months (in a range of 0.5-22 months). Of
the patients, 24 patients (72.7%) were fully
recovered, and 9 patients (27.3%) kept mild
symptoms. In addition to anti-epileptic and sup-
portive treatment, 20 patients received antiret-
roviral therapy at the initial phase of hospital-
ization. All patients except two received first-line
immunotherapy of hormones, gamma globulin
or plasma exchange, 3 of whom received the
combination of hormones, intravenous gamma
globulin and plasma exchange therapy, and
their conditions were gradually stabilized and
the psychiatric symptoms were relieved; 11 of
whom received the combination of hormone
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only few reports of anti-NMDA recep-
tor encephalitis in China [8, 9] and
there was low proportion of concomi-
tant tumor detected [10]. This study
retrospectively analyzed the clinical data, labo-
ratory, EEG, imaging characteristics and prog-
nosis of 33 Chinese cases with anti-NMDA
receptor encephalitis in order to explore the
characteristics of the NMDA receptor encepha-
litis. Overall, there were some clinical features
of anti-NMDAR encephalitis that were different
from the other types of encephalitis. In our
study, anti-NMDAR encephalitis were found in
population of all ages, gender, although a high-
er incidence in young women, which is consis-
tent with previous literatures [2, 3, 11, 12]. Due
to complex clinical symptoms, a large part of
patients was initially diagnosed with other dis-
eases, including viral encephalitis, schizophre-
nia, upper respiratory tract infection, etc. The
main clinical manifestations in patients with
anti-NMDAR encephalitis included fever, non-
specific flu-like symptoms, and headache as
prodromal symptoms, abnormalities, seizures,
consciousness loss, and motor dysfunction.
The other less common symptoms included
cognitive disorders, sleep disorders, autonomic
dysfunction, central hypoventilation, etc.

Int J Clin Exp Med 2015;8(10):18927-18935
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Table 3. Treatments and follow-up

Treatment 18G NMDAR-Ab__ Fojlow-up Clinical
No. yr/Sex Dur. o o . . o Serum CSF period mRS
Hormones Immunoglob Plasmaph Azathioprine Anti-epilep Acyclovir Anticonv Ventilation Teratoma res m (months) course
1 25/F  2m X X X X X X +H+ + ot 0.5 G 4
2% 29/F  9d X X - ++ 2 G 3
3 20/F 1y X X X X - + G 3
4 14/M 1m X X X - ++ 15 F 0
5 50/F 15d X X - + 5 F 0
6 18/F 7d X - ++ 6 F 0
7 43/M  1m X - + 10 F 0
8 19/M  18d X X + ++ 11 F 0
9 14/M 2m X X + -+t + P 2
10 60/F 43d X X ++ +++ 7 F 0
11 17/F  2m X X - ++ 21 F 0
12 24/M 5d X X - ++ 17 F 0
13 25/F 7m X X X - + 7 P 3
14 33/F 7d X X + S 13 F 0
15 33/F 1m X X X + ++ 16 F 0
16 25/M 40d X X + ++ 15 F )
17 16/F  1m X X X + + 12 F 0
18 31/F 6d X X X X X X + B - 11 F 0
19* 34/F 20d X X X X X b+t 4 3 F 0
20 19/F >1m X X X X + ++ 10 F 0
21* 23/F 10d X X X X X X + -+ 12 G 3
22 22/F 15d X X X X ++ ++ F 0
23 35/F 11d X X X - R 2 F 0
24 31/M  39d X X X - s 10 G,P 2
25 25/F 11d X X X ++ ++ 4 P 3
26 27/F 36d X X X ++ ++ 4 P 2
27 32/M 15y X ; + 3 F )
28 17/F  40d X X +++ ++ ot 3 p 3
29 57/F 36d X X i . 6 P 3
30 60/F 43d X X X o+ it 8 F 0
31 39/F 16d X X - + 11 P 1
32 48/M  20d X - ++ 0.5 P 3
33  15/M 2m X X X " i 2 F 0

Notes: NMDAR antibodies +++ strong positive, ++ positive, + weak positive, - negative, immunoglob = immunoglob; plasmaph = plasmapheresis; anti-epilep = anti-epileptic; anticonv = anticonvulsant; teratoma res = teratoma resection; X
means the treatment was used on the patient. NMDAR-Ab = NMDAR antibodies; B = before treatment; A = after treatment; F = fully restored; G = gradual recovery; P = part of improvement; mRS = the modified Rankin scale; *denotes the
patient who had concomitant ovarian teratoma.
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Large part of patients (66.7%) showed prodro-
mal symptoms of fever, headache, etc. in early
onset, which was similar to viral infections.
According to the research, viral infections like
prodromal symptoms might neglect a part of
the early immune response activation [13], or
results as part of the non-specific infection
pushing through the blood-brain barrier by
means of immune response [14]. After the pro-
dromal period, almost all patients had signifi-
cant diverse and recurrent psychiatric symp-
toms, of which the most prominent symptoms
were psychomotor excitement and hallucina-
tions [15-18]. Seven patients in our study had
been misdiagnosed initially. Seizure was anoth-
er prominent anti-NMDAR encephalitis symp-
tom [1, 2, 19]. In our study, 25 patients (75.8%)
showed generalized or partial seizures, which
occurred at any stage of the disease without
significant efficacy when using a variety of anti-
epileptic drug. Additionally, abnormal move-
ment disorders were characterized in patients
with anti-NMDAR encephalitis [20, 21]. In our
study, 21 patients had motor dysfunction,
mainly in the mouth, face, trunk or limbs, and to
a lesser extent, nystagmus, dystonia and atax-
ia when made a lateral view. The motor dys-
functions, especially involuntary movements,
are recurrent, and often overlap with seizures
that can easily cause overlook of existing sei-
zures or excessive use of anti-epileptic drugs
for the treatment of involuntary movements [4,
20]. Cognitive dysfunctions are shown in
patients with anti-NMDAR encephalitis, and
they still persist over an extended period after
the acute phase of recovery, which is a main
long-term sequela of anti-NMDAR encephalitis
patients. The cognitive functions could recover
if early treatment is given [2, 22, 23]. In our
group there were 60.6% patients who had
memory disorders showing varied degrees of
improvement after treatment. Some patients
still presented with mild cognitive decline at
their time of discharge. On the one hand, this
might be due to the lack of knowledge of the
disease. On the other hand, the assessment of
memory might be disrupted and the treatment
might be delayed due to lack of precise infor-
mation from patients with psychiatric symp-
toms and language barriers. In addition to the
aforementioned symptoms, there were some
cases of serious conditions, for example, sig-
nificant autonomic dysfunctions, impaired con-
sciousness or even hypoventilation associated
with respiratory failure that required mechani-
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cal ventilation and intensive care, thus prolong-
ing the hospitalization [24]. In addition, the rate
of positivity of anti NMDAR Ab was higher in the
CSF as compared to the serum, especially
when 32/33 patients presented with fever and
flu-like illness prior to their clinical presen-
tation.

Although the EEG examination on patients
revealed no consistent results, the EEG signal
were primarily diffuse or localized medium-high
amplitude slow waves, with untypical epilepti-
form discharges [19, 25]. Strengthening long-
term video-EEG dynamically monitoring can
contribute to making the diagnosis and deter-
mining the appropriate treatment for NMDAR
encephalitis [26].

The MRI tests revealed no specific results,
either. It could be completely normal or high
signals changed in frontal lobes, temporal
lobes and hippocampus, while lesions were not
limited to the limbic system and were not nec-
essarily closely related to the clinical manifes-
tations [2, 27]. The patients in our group had
high ratio of abnormal MRl results in that 54.5%
of the patients had abnormal signals mainly in
the frontal lobes, temporal lobes, hippocam-
pus, cingulate, and involved different parts of
the thalamus, cerebral peduncle, pons and
medulla etc in midbrain. The ranges of abnor-
mal MRI signals were narrow in the follow-up
scan after treatment, however part of the
patients showed atrophy of the hippocampus.
This cannot be critical but might be a support-
ive method for treatment since it is consistent
with the case of cognitive impairment that
when the condition improved, the correspond-
ing images were gradually restored, while when
the disease was persistent, the corresponding
images showed brain atrophy.

Routine examination of cerebrospinal fluid of
patients in our group revealed a slightly
increased number of lymphocytes and CSF pro-
tein levels, and elevated immunoglobulin IgA.
This might suggest a process of immune and
inflammatory caused by this disease [4, 11].
The final diagnosis of anti-NMDAR encephalitis
depends on the anti-NMDAR antibodies detect-
ed in serum and CSF, which is high specificity.
All 33 patients were NMDAR antibody positive
in CSF, only 18 of which also had antibody posi-
tive in their serum. The serum titer was signifi-
cantly lower than the corresponding CSF titer.
The diagnosis of the disease, however, is not
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only dependent on the detection of NMDAR
antibodies although it contributes to the devel-
opment of immune therapy and prognosis [2,
5].

The patients received supportive treatments
for psychotic symptoms and epilepsy, as well as
first-line immune therapies including cortico-
steroids and immunoglobulins, of which four
patients in severe condition received plasma
exchange, and 3 patients with combined tera-
toma underwent surgical resection. These
experiences were in line with the results of the
literature: the effect of combination therapy is
better than that of monotherapy [6]. This also
prompts us that it is very important to have an
early and aggressive immunotherapy, while the
choice and the dosage of immunotherapy still
need further exploration.

According to the literature, females who had
anti-NMDAR encephalitis often had ovarian
teratoma, a disease that can significantly
improve aftertumor resection [2, 5, 6]. However,
in our group, only 3 patients had ovarian tera-
toma out of the 21 female patients, of which
one patient suffered from anti-NMDAR enceph-
alitis after surgery of cervical cancer, and there
were no combined tumor in male patients.
Whether there is lower proportion of concomi-
tant tumor in anti-NMDAR encephalitis patients
in China, still needs to be further explored with
expanded samples.

There are still some limitations to our study.
This study is a retrospective analysis with a
somewhat small size. In the future, studies will
be conducted in multi-centers with a larger
sample to explore in-depth population inci-
dence of Chinese anti-NMDA receptor enceph-
alitis, treatment strategies, and the follow-up
observations.

Conclusions

This study summarized the clinical manifesta-
tions, laboratory, imaging, EEG characteristics
and prognoses of Chinese patients with anti-
NMDA receptor encephalitis in 33 patients.
Most patients have a better response to front-
line immunotherapy such as hormone, globulin
or plasma exchange. We suggest that the diag-
nosis of anti-NMDA receptor encephalitis
should be considered, i.e., perform NMDAR
antibody testing and do tumor follow-up
investigation.
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