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Abstract 

Background: Anti‑N‑methyl‑d‑aspartate (NMDA) receptor encephalitis is an autoimmune disorder characterized by 
complex neuropsychiatric syndromes during disease onset. Although this disease has been well documented in the 
last decade, clinical characteristics of anti‑NMDA receptor encephalitis in patients with long‑term diagnostic history of 
mental disorders remain unclear.

Methods: Here, we reviewed and analyzed series of anti‑NMDA receptor encephalitis patients with a long‑term 
medical history of psychiatric disorders through a review of literature using PubMed, web of science and Embase 
database. In addition, we described a patient of anti‑NMDA receptor encephalitis with a long‑term history of major 
depressive disorder.

Results: A total of 14 patients with anti‑NMDA receptor encephalitis and a long‑term history of mental disorders 
were included in our study. We found that most patients were adult (92.9%) and female (78.6%). These patients often 
first visited a psychiatric department (71.43%). The mean disease course of psychiatric disorders was more than 
9 years. Speech impairment (71.4%), abnormal behaviors (64.3%), and catatonia (64.3%) were the most common clini‑
cal symptoms. Most patients (85.7%) had a satisfactory prognosis after immunotherapy.

Conclusion: Anti‑NMDA receptor encephalitis in individuals with mental disorders is an underestimated condition, 
yet it presents complex clinical symptoms. Mental and behavioral impairments are more frequently observed in newly 
diagnosed anti‑NMDA receptor encephalitis patients with a long‑term history of mental disorders than those without 
mental illness. A diagnosis of anti‑NMDA receptor encephalitis should be considered when patients with mental ill‑
ness show sudden fluctuations in psychiatric symptoms.
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Introduction
Anti-N-methyl-d-aspartate (NMDA) receptor encepha-
litis is an autoimmune disorder of the central nervous 
system mediated by anti-NMDA receptor antibodies [1]. 
The major symptoms of anti-NMDA receptor encepha-
litis are complex neuropsychiatric symptoms including 
delusions, hallucinations, psychomotor agitation, altered 
consciousness, aggressiveness, speech impairment, 
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movement disorders, seizures, cognitive deficits, and 
autonomic instability [2]. Anti-NMDA receptor encepha-
litis can often be misdiagnosed as other diseases, such as 
viral encephalitis, psychiatric disorder, and status epilep-
ticus [2]. Despite the presence of neurological comorbidi-
ties, many patients were first evaluated by a psychiatrist 
due to obvious psychiatric symptoms [1, 3].

Emerging evidence suggests that rapid new onset of 
psychiatric symptoms in a person without a medical his-
tory of mental illness could serve as an important alarm 
to suspect anti-NMDA receptor encephalitis [1, 4, 5]. 
However, clinical characteristics of newly diagnosed anti-
NMDA receptor encephalitis patients with a long-term 
history of psychiatric disorders remain unclear. Herein, 
we reviewed and analyzed a series of anti-NMDA recep-
tor encephalitis patients with a long-term medical history 
of psychiatric disorders through a review of the literature. 
In addition, we described a patient with anti-NMDA 
receptor encephalitis and a long-term history of major 
depressive disorder. Therefore, in the present study, we 
aimed to describe the clinical features and establish a 
clinical position of anti-NMDA receptor encephalitis.

Methods
Representative case presentation
A 28-year-old male was transferred to the department 
of neurology from a psychiatric hospital, suffering from 
confusion, agitation, speech impairment, rigidity, and 
fever. He was diagnosed with major depressive disorder 
12 years ago with symptoms of depressive mood, desper-
ation, anxiety, insomnia, fear, upset, slurred speech, and 
decreased speech output. The patient’s initial onset of 
depression was subacute in appearance with fluctuating 
episodes. However, he failed to take medications regu-
larly. Fourteen days before admission, the patient experi-
enced confusion, catatonia, and agitation. Four days prior 
to admission, he displayed speech impairment, anorexia, 
and marked rigidity of the torso. He then visited a local 
psychiatric hospital and was given a sedative treatment 
(diazepam, 20  mg daily). The patient developed a fever 
(2  days before admission), with a temperature of up to 
38  °C. The patient’s guardian reported that the patient 
was not taking antipsychotics in the 3  months prior to 
the onset of illness. On admission, his body temperature 
reached a maximum of 40 °C. Neurological examinations 
revealed lethargy, speech impairment, and rigidity of the 
neck and torso.

Laboratory tests showed several abnormalities: ele-
vated blood white cells (1.55 ×  1010/L, normal range 
3.5–9.5  109/L) and C-reactive protein (23.3 mg/L, normal 
range 0–10  mg/L), and decreased free triiodothyronine 
(3.36 pmol/L, normal range 3.8–7.0 pmol/L), total thyrox-
ine (61.50 nmol/L, normal range 69.97–152.52 nmol/L), 

and thyroid stimulating hormone (0.28 μIU/mL, normal 
range 0.34–5.6 μIU/mL). Anti-thyroid peroxidase (anti-
TPO) and anti-thyroglobulin (anti-TG) antibodies were 
negative. The lumbar puncture showed that the CSF 
pressure was 160  mmH2O. CSF biochemistry indicated 
that white blood cell count was 4 ×  106/L (normal range 
0–8 ×  106/L), total cell counts was 4 ×  106/L, glucose was 
3.9 mmol/L (normal range 2.8–4.5 mmol/L), protein was 
0.36 g/L (normal range 0.15–0.45 g/L), and chloride was 
132  mmol/L (normal range 111–123  mmol/L). Auto-
immune encephalitis antibodies in the CSF and serum 
were assessed by an indirect immunofluorescence assay 
(rat hippocampal tissues) and a cell-based assay employ-
ing HEK cells transfected with the respective antigens. 
The CSF was positive for anti-NMDA receptor antibod-
ies (IgG, 1:1), while the serum was negative. Tests were 
repeated using new samples and other equipment to 
confirm the above positive finding. Other autoantibod-
ies including AMPA1-IgG, AMPA2-IgG, LGI1-IgG, 
CASPR2-IgG, and GABABR-IgG were negative in both 
CSF and serum. Paraneoplastic neuronal antibodies 
including anti-Hu, anti-Ri, anti-Yo, anti-Ma2, anti-Tr, 
anti-ANNA-3, anti-PCA-2, anti-GAD, anti-amphiphysin, 
anti-CV2, anti-SOX1, and anti-Ma2/Ta were unremarka-
ble in the CSF and serum. Cranial computed tomography 
scans were normal.

A diagnosis of anti-NMDA receptor encephalitis was 
considered; the patient received intravenous immu-
noglobulin (25  g daily for 5  days) and high-dose intra-
venous methylprednisolone (250  mg daily for 5  days). 
Midazolam (0.5  mg/kg per hour, intravenous) was used 
for sedation. However, the patient’s symptoms worsened 
and he subsequently developed seizures, tachycardia, and 
central hypoventilation. The patient then developed a 
severe pneumonia, abdominal cavity infection, and sep-
sis. He continued to progressively deteriorate and died 
due to respiratory and circulatory failure 14  days after 
admission.

Literature search and selection
To understand further the clinical characteristics of anti-
NMDA receptor encephalitis in patients with a coexist-
ing medical history of mental disorders, we performed an 
extensive literature search to identify other cases (pub-
lished between September 2007 and October 2020). We 
searched PubMed, Web of Science, and Embase using 
the following terms: “anti-NMDA receptor encephali-
tis”, “anti-N-methyl-d-aspartate receptor encephalitis”, 
“psychiatric disorder”, “psychosis”, “psychoses”, “mental 
disorder”, and “mental disturbance.” Long-term mental 
disorders were defined as a disease duration > 1 year [6]. 
Non-English language articles were excluded from our 
study. An improvement in the outcome was defined as 
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an improvement in the patient’s ability to perform activi-
ties of daily living, including mental, cognitive, and physi-
cal abilities, compared with the onset of the illness. The 
symptoms of “speech impairment” were defined as inco-
herent speech, speaking cessation, verbally unresponsive, 
limited verbal output, and slurred speech.

Results
Clinical characteristics
A total of 2472 articles were identified upon the ini-
tial search. After removing duplicates, 997 records were 
available for scrutiny. After screening the titles and 
abstracts of these articles, 980 apparently irrelevant arti-
cles were excluded. Two articles were excluded due to a 
short-term duration of mental disorders. Another two 
articles were excluded because they lacked information of 
disease duration and specific mental diagnosis. Together 
with our own report, 14 cases were identified (Fig. 1).

The clinical characteristics of these 14 cases are sum-
marized in Tables  1 and 2. Specifically, the age of dis-
ease onset varied between 16 and 52  years of age, with 
an average of 35  years. Thirteen patients (92.9%) were 
adults and one was a teenager. Eleven patients were 
female (78.6%). Nine patients (71.43%) first visited the 
psychiatric department, one patient first visited the 
emergency department, while three patients (21.43%) 
did not report the above information clearly (Fig.  2A). 
Among 14 patients, four of them suffered from depres-
sive disorders (three of them were diagnosed with major 
depressive disorder), three patients suffered from bipolar 
disorder, three patients had schizophrenia, two patients 
had schizoaffective disorder, one patient had attention 
deficit hyperactivity disorder, and one patient had autism 
spectrum disorder. The duration of psychiatric disor-
ders varied between 1 and 22  years, with an average of 
9.8 years. Thirteen patients (92.9%) showed positive anti-
NMDA receptor antibodies in the CSF. Five patients 
(35.7%) showed positive anti-NMDA receptor antibodies 
in both CSF and serum. Only one case was positive in the 
serum alone. Two of them (14.3%) reported malignancies 
(cervical cancer and ovarian teratoma). The patient with 
cervical cancer was positive for NMDA receptor IgG in 
CSF and negative in serum, and patient with ovarian ter-
atoma was positive for NMDA receptor IgG in SCF and 
serum. As shown in Fig. 2B, ten patients with psychiatric 
disorders (71.4%) experienced speech impairment during 
the duration of anti-NMDA receptor encephalitis. Fur-
thermore, nine cases (64.3%) had abnormal behaviors. 
Catatonia was observed in nine cases (64.3%). Rigidity 
and hallucinations were reported in six patients (42.9%). 
Fever, seizures, and insomnia occurred in five patients 
(35.7%). Confusion, agitation, delusion, memory deficits, 
and dyskinesia were found in four patients (28.6%). Three 

patients (21.4%) presented with anorexia and aggression. 
A total of 13 patients underwent brain magnetic reso-
nance imaging (MRI) scans. Nine patients (69.2%) did not 
show significant abnormalities, two patients (15.4%) had 
several small ischemic foci in the frontal lobe, one patient 
had dural thickening and meningeal contrast enhance-
ment, one patient had frontoparietal cortical atrophy.

Treatment and prognosis
Ten patients (71.4%) received immunotherapy (first-line 
and second-line), including intravenous immunoglobu-
lin, corticosteroids, plasmapheresis, cyclophosphamide, 
and rituximab. Three of them (21.4%) did not receive 
any immunotherapy and one patient’s therapeutic infor-
mation was not very clear (Fig. 3A). Of all patients, four 
patients (29%) received immunosuppressant, includ-
ing cyclophosphamide and rituximab (Fig.  3B). Clini-
cal symptoms improved significantly after treatment in 
12 patients (85.7%). One patient died and one  patient 
was lost to follow-up (Fig. 3C).

Discussion
It is well accepted that acute psychiatric disturbance 
is one of the important clinical characteristics of anti-
NMDA receptor encephalitis [1, 2, 5]; however, the fea-
tures of anti-NMDA receptor encephalitis patients with 
a long-term history of mental disorders remain unclear. 
Identification of these clinical features may help clini-
cians obtain a broader and better understanding of anti-
NMDA receptor encephalitis. It is also important to 
improve early accurate diagnosis and satisfactory prog-
nosis because many patients could be misdiagnosed as 
other disorders due to overlapping psychiatric symptoms.

In this study, we found that patients with newly diag-
nosed anti-NMDA receptor encephalitis combined with a 
long history of mental disorders ranged in age from 16 to 
52 years, with a mean of 35 years, the majority were adult 
females, and tended to be seen first in psychiatry. These 
long-term mental disorders included depressive disor-
ders, bipolar disorder, schizoaffective disorder, schizo-
phrenia, attention deficit hyperactivity disorder, and 
autism spectrum disorder and range from 1 to 22 years, 
with 9.8 years on average.

Clinical features of newly diagnosed anti-NMDA 
receptor encephalitis patients with a long-term history 
of mental disorders include speech impairment (71.4%); 
abnormal behaviors (64.3%); catatonia (64.3%); rigidity 
and hallucinations (42.9%); fever, seizures, and insom-
nia (35.7%); and confusion, agitation, delusion, memory 
deficits, and dyskinesia (28.6%). By contrast, common 
presentations of patients with anti-NMDA receptor 
encephalitis without a previous psychiatric medical his-
tory are seizures, dyskinesia, disorientation/confusion, 
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Fig. 1 Flow diagram of processes of article selection
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Fig. 2 Distribution of the first visit of department (A) and clinical symptoms (B) in newly diagnosed anti‑NMDA receptor encephalitis patients with 
a long‑term history of mental disorders. N = 14

Fig. 3 Treatment and prognosis of anti‑NMDA receptor encephalitis patients with a long‑term history of mental disorders. A Immunotherapy 
usage, B second‑line immunotherapy (immunosuppressant) usage and C prognosis
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and mutism/staring [1, 19, 20]. Our results indicate that 
clinical features of mental and behavioral impairments 
are more frequently observed in newly diagnosed anti-
NMDA receptor encephalitis patients with a long-term 
history of mental disorders than those without mental 
illness. Most patients could be misdiagnosed as having 
other mental illnesses by psychiatrists, despite the pres-
ence of neurological comorbidities [11]. Furthermore, 
no remarkable neuroimaging findings were noted in 
these patients. This finding can partly explain why many 
patients first visit a psychiatry rather than a neurology 
department [11].

Despite many variabilities of clinical features and the 
lack of well-established pathognomonic symptoms, cer-
tain evidence may help clinicians to differentiate anti-
NMDA receptor encephalitis from previous psychiatric 
disorders. Unlike gender patterns of primary mental ill-
ness [21, 22], most reported cases of newly diagnosed 
anti-NMDA receptor encephalitis patients with a long-
term history of mental disorders were adult females. 
In our study, anti-NMDA receptor encephalitis with a 
long-term mental disorder was more prevalent in women 
(with a female-to-male ratio of 11:3). Women have a 
higher lifetime prevalence of psychiatric disorders than 
men [23]. For example, the ratio of women to men with 
major depression is 1.7:1 [24]. However, the prevalence 
of anti-NMDA receptor encephalitis is higher in women 
than the prevalence of psychiatric disorders alone, with 
a female-to-male ratio of 8:2 [1], which is similar to our 
findings. Furthermore, psychiatric symptoms subse-
quently followed by neurological comorbidities, includ-
ing seizures, dyskinesia, and rapid memory deficits, were 
frequently noted in anti-NMDA receptor encephalitis 
with coexisting mental disorders, which was not evident 
in primary psychiatric disorders [25]. Moreover, most 
patients included in our study achieved a good prognosis 
after immunotherapy, while only antipsychotics are effec-
tive for primary psychiatric disorders [26]. We propose 
that in the case of individuals with long-term psychiatric 
disorders, sudden fluctuations of psychiatric symptoms 
may serve as a potential warning signal for clinicians to 
suspect a possible diagnosis of anti-NMDA receptor 
encephalitis.

Previous research has reported that anti-NMDA 
receptor encephalitis antibodies have been detected in 
the serum of 2/70 patients with major depressive dis-
orders [27]. It is of interest to explore the relationship 
between the presence of such positive serum antibod-
ies in psychiatric patients [27] and anti-NMDA recep-
tor encephalitis with long-term psychiatric patients in 
our study. We believe the findings of above study may 
not be specifically associated with patients presenting 
with anti-NMDA receptor encephalitis in long-term 

psychosis, for the following reasons. First, the repertoire 
of anti-NMDA receptor antibody subtypes in the study of 
70 patients is different from the specific anti-NR1a IgG 
autoantibodies that directly caused anti-NMDA receptor 
encephalitis [28]. Steiner and colleagues demonstrated 
that 7/121 patients with schizophrenia were positive for 
anti-NMDA receptor IgA and/or IgM autoantibodies, 
but not IgG autoantibodies against NR1a (except NR1a/
NR2b) [27]. Second, detection of anti-NMDA receptor 
encephalitis antibodies in CSF is more meaningful for the 
diagnosis of anti-NMDA receptor encephalitis than in 
serum [1, 2]. In our study, 93% of patients showed posi-
tive anti-NMDA receptor antibodies in the CSF, which 
is significantly different from the study in which posi-
tive antibodies were present in serum [27]. Future stud-
ies need to further explore the mechanisms underlying 
the occurrence of NDMA receptor antibody positivity 
in psychiatric patients without signs of encephalitis and 
the relationship of this condition to anti-NMDA receptor 
encephalitis.

Immunotherapy, including intravenous immunoglob-
ulin, corticosteroids, plasmapheresis, or immunosup-
pressant (cyclophosphamide and rituximab), is the main 
therapeutic option. The majority of the patients in our 
study achieved satisfactory outcomes after the above 
therapy, which is consistent with previous studies in pure 
anti-NMDA receptor encephalitis [2, 28].

Conclusion
In summary, anti-NMDA receptor encephalitis patients 
with a long-term history of mental disorders is a relatively 
rare and underestimated condition, particularly when 
patients did not first visit the neurology department. 
Being an adult female may be a risk factor for develop-
ing anti-NMDA receptor encephalitis coexisting with 
long-term mental disorders. The most common clinical 
signs of these patients are speech impairment, abnormal 
behaviors, and catatonia, which are more common fea-
tures, compared to the clinical feature of patients with 
anti-NMDA receptor encephalitis without a psychiatric 
history. Immunotherapy is the main therapeutic option 
and the patients’ prognosis can be good after treatment. 
Clinically, it may serve as a significant clue to suspect a 
diagnosis of anti-NMDA receptor encephalitis when a 
patient with long-term psychiatric disorders shows new-
onset acute neuropsychiatric symptoms or exacerbated 
previous psychiatric symptoms.
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