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Abstract 

Various autoantibodies against neuronal surface antigens and related 

encephalitis/encephalopathy have been identified since the 2000s. Currently, about 20 

types of autoantibodies, including anti-NMDAR and anti-LGI-1 antibodies, have been 

found to be involved in various pathological conditions such as 

encephalitis/encephalopathy and demyelinating diseases. Some important symptoms 

and syndromes that psychiatrists should identify include psychiatric and behavioral 

disorders, cognitive dysfunction, seizures, and sleep disorders. Early diagnosis of 

autoimmune encephalitis/encephalopathy can be expected to have a good prognosis 

especially if it is followed by prompt administration of immunotherapy. Provided that the 



 

2 

Copyright: ©The Japanese Society of Psychiatry and Neurology and Author 

psychiatrists diagnosed autoimmune encephalitis/encephalopathy correctly, the patients 

are transferred to neurology department. Because autoimmune 

encephalitis/encephalopathy frequently presents with EEG abnormalities, EEG testing 

should be performed to confirm the presence of slow waves and epileptic discharge. As 

one of the salient and initial symptoms of autoimmune encephalitis/encephalopathy is 

psychiatric, which is difficult to differentiate from a first-episode psychiatric disorder, 

psychiatrists may receive consultations from family doctors. Suspected cases should be 

promptly referred to appropriate medical care, with as much testing as possible 

performed at each facility. 
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Introduction 

Autoimmune encephalitis (AE) is 

known to present with a very wide 

range of symptoms, which vary 

depending on the specific 

autoantibodies involved. Currently, 

there are approximately 20 types of 

antibody-mediated CNS diseases, such 

as those targeting neuronal surface 

antigens,10) and it has become clear in 

the field of neurology that these 

autoantibodies are involved in a wide 

variety of conditions, including 

encephalitis/encephalopathy and 

demyelinating diseases, as well as 

autonomic symptoms, movement 

disorders, and AE following viral 

encephalitis. In the field of psychiatry, 

psychotic symptoms, mood symptoms, 

behavioral disturbances, rapidly 

progressive cognitive dysfunction, 

seizures, and sleep disorders are cited 

as important symptoms and conditions 

to be considered in the differential 

diagnosis. In many cases, a favorable 

prognosis can be achieved through early 

diagnosis and potent immunotherapy, 

as well as treatment of any associated 

tumors. For cases presenting with 

psychiatric symptoms, psychiatrists are 

often involved, and it is necessary to 

ensure appropriate care, such as 

consultation with a neurologist.  

This article reviews autoantibodies 

considered particularly important in the 

psychiatric field and primarily 

discusses AE and sleep disorders. 

 

I. Characteristics of Autoimmune 

Encephalitis and Important 

Autoantibodies in the Psychiatric Field 

Many AE patients share the following 

characteristics: (i) their clinical 

phenotype often resembles symptoms 
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caused by pharmacological or genetic 

antigenic changes; (ii) they present with 

severe symptoms which are often 

reversible; (iii) antibodies react with 

extracellular epitopes of proteins 

involved in synaptic plasticity or 

transmission, or with receptors; and (iv) 

antibodies directly induce structural or 

functional changes in receptors or 

synaptic proteins.10) Furthermore, it has 

been noted that the mechanisms 

underlying antibody-induced functional 

abnormalities depend on the IgG 

subclass.10) For example, IgG1 

antibodies, as represented by anti-N-

methyl-D-aspartate receptor (NMDAR) 

antibodies, induce functional 

abnormalities by crosslinking target 

antigens and internalizing receptors, 

whereas IgG4 antibodies, as 

represented by anti-leucine-rich glioma-

inactivated protein 1 (LGI1) antibodies, 

induce functional abnormalities by 

altering protein-protein interactions. 

The following is a list of the 

autoantibodies and associated 

syndromes and symptoms considered 

particularly important in psychiatric 

clinical practice (Table 1). 

 

1. Anti-NMDAR antibodies 

These are representative antibodies 

that cause autoimmune encephalitis, 

first identified by Dalmau, J., et al. in 

2007.9) They typically affect young 

women, with a median onset age of 21 

years and male-to-female ratio of 1:4. 

When associated with tumors, the 

incidence of ovarian teratomas is high, 

and the association with teratomas 

clearly depends on age and sex.37) 

Patients present with prodromal 

symptoms such as flu-like symptoms 

and gastroenteritis, followed by marked 

psychiatric symptoms such as 

hallucinations, delusions, mood 

symptoms, and disinhibition; however, 

anxiety and depressive symptoms may 

also be observed prior to the psychotic 

episode.36) As the disease progresses, in 

addition to seizures and impaired 

consciousness, various autonomic 

symptoms such as marked fluctuations 

in pulse and blood pressure and 

hypersalivation, as well as involuntary 

movements of the face, mouth, tongue, 

and limbs, occur. Due to its specific 

symptoms and course, its similarity to 

malignant catatonia (or lethal 

catatonia) was initially noted. 

Subsequently, it has been found that 

mood symptoms, language disorders, 

and cognitive dysfunction occur 

frequently,24) making differentiation 

from conditions such as first-episode 

schizophrenia and bipolar affective 

disorder crucial. It is not uncommon for 

general examinations, including MRI, 

to reveal no significant abnormalities,37) 

and the condition may be overlooked if 

one is limited to the conventional 

concept of organic disorders. 
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In 2016, Graus, F., et al. proposed 

diagnostic criteria for this disorder17); 

the diagnosis is confirmed when other 

disorders can be ruled out and the 

patient presents with at least one of the 

following: (a) mental or behavioral 

disturbances or cognitive dysfunction, 

(b) language disorders, (c) seizures, (d) 

involuntary movements, dyskinesia, 

muscle rigidity, or postural 

abnormalities, (e) decreased level of 

consciousness, or (f) autonomic 

dysfunction or central hypoventilation, 

and anti-NMDAR antibodies are 

detected in cerebrospinal fluid 

(additional testing using a different 

assay is required if only serum is 

available).  

 A recently published study on sleep 

disorders in 18 patients with anti-

NMDAR encephalitis also provided 

detailed information regarding 

psychiatric symptoms,30) half of the 

patients (9 cases) had been diagnosed 

with mental disorders at the time of 

onset, and 6 of these were classified 

within the F4 category (4 cases of 

anxiety disorder; 2 of dissociative or 

somatoform disorders). Furthermore, 

treatment was initiated in 7 of the 18 

cases (just under 40%) following referral 

to a psychiatric department; although 

the condition is well-known, it continues 

to pose challenges in clinical practice 

until a definitive diagnosis is reached. 

For suspected cases, careful 

observation of psychiatric and physical 

symptoms is essential, and continuous 

attention to any changes or fluctuations 

is required. In addition to 

immunotherapy, patients with 

concomitant tumors can achieve a 

favorable prognosis through tumor 

resection; however, recovery may be 

slow, taking months to years, and 

psychiatric symptoms or cognitive 

dysfunction may persist.29) 

A follow-up study of Japanese 

patients with anti-NMDAR encephalitis 

reported that while overall survival was 

good, only about 60% were able to 

return to school or work at the same 

level as before the illness.20) Delays in 

diagnosis and treatment initiation are 

associated with a poor prognosis, and 

the role of psychiatrists, who often 

engage in intervention in the early 

stages of the disease, is therefore 

extremely important. 

 

2. Anti-LGI1 and anti-CASPR2 

antibodies 

Limbic encephalitis associated with 

autoantibodies against voltage-gated 

potassium channels (VGKC) was first 

reported in 2004,40) and it was initially 

considered that VGKC was the direct 

target. Subsequent detailed studies 

revealed that various proteins forming 

complexes with VGKC are the antigens; 

specifically, LGI1 and contactin-
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associated protein 2 (CASPR2), which 

are components of VGKC, were 

identified. Consequently, 

understanding of the clinical 

characteristics associated with each 

autoantibody has advanced. Although 

each autoantibody is relatively rare, the 

frequency of double-positive cases is 

higher than predicted based on 

incidence rates, and some studies now 

suggest that, despite differences in the 

clinical presentations of cases positive 

for each antibody, they lie on a 

continuous disease spectrum.6) 

In a report by Gadoth, A. et al. in 2017 

on 256 cases positive for anti-LGI1 

and/or anti-CASPR2 antibodies (LGI1-

positive: 196 cases, CASPR2-positive: 

51 cases, 9 cases double-positive),14) 

seizures, cognitive dysfunction, 

personality changes, and sleep 

disorders were symptoms observed in 

more than 30% of cases positive for 

either anti-LGI1 or anti-CASPR2 

antibodies. 

 

1) Anti-LGI1 antibodies 

Anti-LGI1 antibody-positive cases 

typically present in middle-aged and 

older adults (median age at onset: 64 

years), with a slightly higher prevalence 

in males (male-to-female ratio: 2:1), and 

are strongly associated with limbic 

encephalitis. According to the 

aforementioned report,14) seizures, 

regardless of type, were the most 

common finding, reported in 80% of 

cases; other symptoms included 

cognitive dysfunction (70%), personality 

changes (35%), psychiatric symptoms 

(including depression, hallucinations, 

paranoia, and anxiety) (55%), and sleep 

disorders (48%). 

For this antibody, faciobrachial 

dystonic seizures (FBDS) are 

characteristic and specific. These are 

involuntary movements lasting several 

seconds that develop synchronously on 

one side of the face and upper and lower 

limbs; they occur at a frequency ranging 

from a dozen times a day to sometimes 

over 100 times, but may be overlooked 

because the symptoms are mild. When 

FBDS occurs, MRI typically reveals 

lesions in the basal ganglia.6) 

Hyponatremia is also frequently 

reported.14) 

The incidence of associated tumors 

does not exceed 10%, and when present, 

they are almost exclusively 

thymomas.10) MRI often shows an 

abnormal signal intensity in the medial 

temporal lobe; however, caution is 

required as nonspecific changes or 

normal findings may also be 

observed.6)14) This disease may be 

included in the differential diagnosis of 

cases presenting with acute to subacute 

cognitive dysfunction, refractory 

epilepsy with a poor response to 

antiepileptic drugs, or idiopathic 
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syndrome of inappropriate antidiuretic 

hormone secretion (SIADH). 

 

2) Anti-CASPR2 antibodies 

Anti-CASPR2 antibodies are more 

common in male patients (male-to-

female ratio 9:1), and an association 

with Morvan syndrome has been 

suggested.13) Isaacs syndrome is 

characterized by increased persistent 

muscle activity known as 

neuromyotonia derived from peripheral 

nerve hyperexcitability. In addition, 

peripheral nerve symptoms such as 

spasms of the limbs and trunk that 

persist during sleep and neuropathic 

pain and sensory abnormalities, as well 

as central nervous system symptoms 

such as insomnia, may occur. In 

addition to these peripheral nerve 

symptoms, Morvan syndrome causes 

autonomic and central nervous system 

symptoms, including marked insomnia 

and confusion, and often presents with 

visual hallucinations occurring day and 

night. According to Gadoth et al. 

mentioned earlier, psychiatric-related 

symptoms in anti-CASPR2-positive 

cases include seizures (49%), cognitive 

dysfunction (39%), psychiatric 

symptoms (13%), and sleep disorders 

(33%). In the psychiatric field, three 

cases in Japan have been reported in 

which patients with thymoma-

associated myasthenia gravis developed 

marked psychiatric symptoms and 

cognitive dysfunction; patients who 

additionally presented with autonomic 

symptoms are suspected to have 

conditions associated with this antibody 

or anti-LGI1 antibodies.31) 

 

3. Anti-GABAAR and anti-GABABR 

antibodies 

Encephalitis associated with specific 

autoantibodies against the gamma-

aminobutyric acid A (GABAA) receptor 

and gamma-aminobutyric acid B 

(GABAB) receptor have also been 

reported; now, there are more published 

reports of anti-GABABR encephalitis. 

According to a comparative study by 

Ronchi, N.R. et al.33) comparing anti-

GABAAR (N=37) and anti-GABABR 

encephalitis. According to their study, 

seizures were a prominent primary 

symptom in both groups, occurring in 

approximately 90% of cases, with a high 

likelihood of progressing to status 

epilepticus. Cognitive dysfunction was 

more frequent in those with anti-

GABABR encephalitis (93 vs. 61%, 

respectively) and greater impairment 

affecting memory, executive function, 

and attention. Language disorders such 

as aphasia and mutism were reported in 

21% (8/39) of anti-GABAAR encephalitis 

cases and 2% (2/115) of anti-GABABR 

encephalitis cases. 

Anti-GABAAR encephalitis shows no 

notable sex differences and occurs 

across a wide age range from infancy to 
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old age (median age: 47 years; 2.5 

months to 88 years); on MRI, it is 

characterized by multifocal T2/FLAIR 

hyperintense lesions extending from the 

subcortical regions to subcortical white 

matter.18) According to a review by Guo, 

C.Y. et al., psychiatric symptoms are 

frequently present at onset (36%), 

including behavioral disturbances 

and/or personality changes, anxiety, and 

depressive symptoms; hallucinations 

and catatonic symptoms have also been 

reported.18) Tumors were associated 

with approximately one-third of cases, 

with thymoma being the most common. 

In contrast, anti-GABABR 

encephalitis has an older onset age 

compared with anti-GABAAR 

encephalitis, ranging from a mean of 

57.4 years33) to median of 66 years38); on 

MRI, it presents with bi- or unilateral 

T2/FLAIR hyperintensity in the medial 

temporal lobe, and limbic encephalitis is 

a common clinical syndrome. In a 

review by van Coevorden-Hameete, M. 

H. et al.,38) it was reported that cognitive 

or behavioral disturbances developed in 

most cases (31/32) during the course of 

the disease, with the frequency of 

psychotic symptoms and hallucinations 

reported at 32%. Although rare, four 

cases presenting with rapidly 

progressive dementia and suspected 

Creutzfeldt–Jakob disease (CJD) were 

reported. Anti-GABABR encephalitis is 

associated with tumors in 

approximately 50–60% of cases, 

primarily small cell lung cancer (SCLC). 

 

4. Anti-AMPAR antibodies 

Anti-alpha-amino-3-hydroxy-5-

methyl-4-isoxazolepropionic acid 

receptor (AMPAR) antibody 

encephalitis was reported by Lai, M. et 

al. in 2009.25) Although this condition is 

even rarer than the aforementioned 

autoantibodies, it presents with a 

variety of symptoms, including limbic 

encephalitis. According to a systematic 

review (N=66),44) the disease follows a 

subacute to acute course, with a median 

age at onset of 57 years and male-to-

female ratio of approximately 1:2. The 

most common encephalitic symptom is 

cognitive dysfunction (54/66), followed 

by psychiatric symptoms (53/66: in 

descending order, behavioral 

disturbances, agitation, mood 

symptoms, and psychotic symptoms), 

fluctuations in the level of 

consciousness (51/66), and confusion 

(45/66); seizures were noted in 19/66 

cases. Abnormalities were observed on 

MRI in 49 of the 65 cases in which it was 

performed, with uni- to bilateral 

temporal lobe lesions being the most 

common; however, EEGs performed at 

disease onset were normal in 20 of 53 

cases (approximately 38%). An 

increased cell count was noted in the 

cerebrospinal fluid in more than half of 

the cases, and tumor complications were 
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observed in about 60% of cases, with 

thymoma being the most common; 

however, most of these cases were in 

patients under 60 years of age. In 

addition, comorbidities such as small 

cell lung cancer (SCLC) and breast 

cancer have been reported. 

 

II. Autoimmune Encephalitis and Sleep 

Disorders 

Sleep disorders are also frequently 

reported symptoms in AE, and it has 

been established that they can occur 

across nearly all categories of 

International Classification of Sleep 

Disorders, 3rd ed. (ICSD-3).3)12)30) 

Furthermore, depending on the type of 

autoantibody, patients may present 

with multiple sleep disorders 

simultaneously, or different sleep 

disorders may occur depending on the 

disease stage. Although sleep disorders 

are often underestimated or overlooked 

because responses to urgent physical 

symptoms are prioritized, it is known 

that early and appropriate evaluation 

and management of sleep disorders can 

influence the prognosis.30) While sleep 

disorders rarely constitute the primary 

complaint in AE, characteristic sleep 

disorders or test findings associated 

with specific autoantibodies can 

sometimes lead to a diagnosis. The 

following lists autoantibodies 

considered particularly important in the 

psychiatric field and associated sleep 

disorders (Table 2). 

 

1. Anti-NMDAR antibodies 

Anti-NMDAR encephalitis presents 

with various sleep disorders, such as 

insomnia, hypersomnia, and circadian 

rhythm reversal, with symptoms 

varying depending on the disease 

stage.2)7)19) According to Ariño, H. et 

al.,4) during the acute phase, marked 

insomnia without excessive daytime 

sleepiness (EDS) persists for several 

days to weeks; as the disease progresses 

and physical symptoms worsen, central 

hypoventilation develops. During the 

recovery phase, although non-cyclical, 

patients present with symptoms similar 

to Klein-Levin syndrome, such as 

hypersomnia, hyperphagia, increased 

libido, and childlike behavior. 

Furthermore, during this period, 

confusional arousal was reported in one-

third of cases, even among patients with 

no history of parasomnias, and these 

episodes were found to be longer and 

more frequent compared with a control 

group. 

 

2. Anti-LGI1 and anti-CASPR2 

antibodies 

The sleep disorder in LGI1-antibody-

positive limbic encephalitis patients is 

predominantly insomnia, and in rare 

cases, Morvan syndrome may be 

present. Insomnia can sometimes 
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become severe, appearing early in the 

disease course and sometimes 

accompanied by EDS, though it is the 

initial symptom in rare cases. 

Additionally, REM sleep behavior 

disorder (RBD) is frequently observed 

during the acute phase.5)28)30)38) In 

Morvan syndrome, anti-CASPR2 

antibody positivity has been reported in 

approximately 80% of cases,22) and 

insomnia is observed in 90% of patients 

early in the disease course. Some cases 

present with a complex clinical 

syndrome known as agrypnia 

excitata,32) involving fatal familial 

insomnia, delirium tremens, and 

Morvan syndrome and characterized by 

severe insomnia and hyperactivity of 

the autonomic and motor nervous 

systems. 

 

3. Anti-IgLON5 antibodies 

Anti-IgLON5 antibody-associated 

diseases were first reported in 2014.35) 

Most cases involve chronic, progressive 

conditions that present with various 

neurological symptoms, such as bulbar 

palsy, peripheral neuropathy, 

progressive supranuclear palsy, and 

corticobasal syndrome-like symptoms, 

along with complex and diverse sleep 

disorders, which may occur 

simultaneously across multiple 

domains. Among sleep-related 

respiratory disorders, obstructive sleep 

apnea and/or sleep-related stridor and 

parasomnias are common.15)21)30)35) 

Parasomnias often involve speech or 

movement and frequently take the form 

of atypical NREM-related parasomnias 

and/or RBD. Insomnia and 

hypersomnia also frequently occur and 

may present with severe symptoms. 

Periodic limb movement disorder is also 

observed, characterized by shorter 

intervals between episodes compared 

with typical cases.15)21)30)35) Even after 

symptomatic treatment or 

immunotherapy, sleep architecture 

abnormalities may persist for years, 

and there have been reports of sudden 

death during sleep.21)30)35) The 

evaluation of sleep disorders and 

therapeutic interventions in patients 

positive for these antibodies can 

influence survival. 

 

4. Anti-aquaporin-4 (AQP4) antibodies 

Neuromyelitis optica spectrum 

disorders (NMOSD) are central nervous 

system autoimmune diseases 

characterized by inflammation of the 

optic nerve, spinal cord, brainstem, and 

other structures. Although its similarity 

and distinction from neuromyelitis 

optica-type multiple sclerosis were 

debated, it has been established that 

anti-AQP4 antibodies are involved and 

that complement-mediated damage to 

astrocytes occurs; consequently, it is 

now distinguished from multiple 

sclerosis.27) Symptomatic narcolepsy is 
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included in the diagnostic criteria for 

NMOSD42) and is accompanied by MRI 

findings in the bilateral hypothalamus 

and around the third ventricle. Patients 

experience marked EDS and meet the 

diagnostic criteria for narcolepsy, such 

as shortened sleep latency on the 

multiple sleep latency test (MSLT) and 

decreased orexin levels in cerebrospinal 

fluid. However, it is characterized by 

cataplexy generally not being present 

and a low frequency of hypnagogic 

hallucinations and sleep paralysis.23) 

Immunotherapy leads to improvements 

in MRI findings and cerebrospinal fluid 

orexin levels, and narcolepsy symptoms 

often improve accordingly.23) 

 

5. Anti-Ma2 antibodies 

Anti-Ma2 antibodies act against 

intracellular antigens, are associated 

with testicular tumors, are relatively 

common in young men, and tend to 

present with symptoms resulting from a 

combination of lesions in the limbic 

system, diencephalon, and brainstem.8) 

In particular, when hypothalamic 

lesions occur, patients may present with 

subacute to acute hypersomnia due to 

symptomatic narcolepsy. Furthermore, 

there have been multiple case reports of 

patients who met the diagnostic criteria 

for narcolepsy and also had comorbid 

sleep apnea or RBD1)11)26); therefore, in 

cases positive for anti-Ma2 antibodies, 

the possibility of comorbidities with 

other sleep disorders, in addition to 

narcolepsy, should be considered. 

 

III. Management of Cases Suspected of 

Autoimmune Encephalitis in Clinical 

Practice 

In actual clinical practice, when a 

case of suspected AE arises, there are 

many situations where management 

poses challenges, such as the difficulty 

of conducting examinations in cases of 

severe agitation, management of 

psychiatric symptoms, and timing of 

consultation. As a first step, known 

conditions, such as infectious 

encephalitis, autoimmune diseases (e.g., 

collagen diseases), metabolic disorders, 

and vitamin deficiencies, must be 

thoroughly ruled out (See “Items to be 

added to routine tests on admission” in 

Table 3). While the range of available 

tests likely varies significantly 

depending on the facility, a relatively 

large number of psychiatric hospitals 

are capable of performing EEGs. Given 

that a high proportion of AE cases 

exhibit EEG abnormalities,16)43) if 

cerebrospinal fluid (CSF) analysis is 

difficult, EEG should be performed as a 

first step to at least confirm the 

presence or absence of slow waves or 

epileptic discharges. Note that, 

depending on the autoantibody, 

abnormal waves may not be detected on 

EEG at the time of onset6)14); therefore, 

in cases where AE is suspected, it is 
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advisable to perform the test multiple 

times, such as when the clinical picture 

changes or at different stages of the 

disease. 

If a differential diagnosis is 

performed and the likelihood of AE 

increases, further investigation is 

required. Referring to the examination 

checklist (Table 3), tests for likely 

antibodies and tumor screening based 

on clinical symptoms should be 

conducted. 

After the initiation of immunotherapy, 

antibody production may be suppressed 

or the antibodies themselves may be 

eliminated, potentially preventing the 

results from being accurate; therefore, it 

is recommended that serum and 

cerebrospinal fluid be collected and 

stored as paired samples during the 

acute phase prior to immunotherapy. 

The appropriate type of specimen for 

antibody testing may vary depending on 

the type of autoantibody (e.g., results 

based solely on serum are generally not 

reliable for anti-NMDAR antibodies; 

conversely, the detection rate for anti-

LGI1 and anti-CASPR2 antibodies 

using cerebrospinal fluid is 

approximately 50%, so testing using 

serum is recommended),41) and 

collecting specimens from only one 

source carries the risk of being 

insufficient (Table 4). 

  

AE progresses rapidly over a matter 

of days, with physical symptoms 

becoming severe or status epilepticus 

developing, sometimes necessitating 

ICU management; therefore, 

collaboration with medical departments 

including neurology is essential. 

 

Conclusion 

With recent advances in 

neuroimmunology research, various 

types of antibody-mediated 

autoimmune encephalitis have been 

discovered. In particular, 

autoantibodies that primarily affect the 

limbic system have come under the 

spotlight because they tend to cause 

psychiatric symptoms, seizures, and 

cognitive dysfunction. While 

abnormalities in cerebrospinal fluid and 

head imaging findings can be identified 

in many of these cases, clearly 

indicating a neurological disorder, some 

cases do not show significant 

abnormalities on testing. Furthermore, 

the barrier to seeking medical care has 

lowered in recent years, and it is not 

uncommon for patients to first seek 

psychiatric care without undergoing a 

thorough physical examination. 

Antibody-mediated autoimmune 

encephalitis is often associated with a 

favorable prognosis due to early 

diagnosis and the initiation of 

immunotherapy, and it may require 

comprehensive judgment, including 
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appropriate consultation, which puts 

the skills of psychiatrists to the test. 

 

Editor’s Note: This special feature 

article is based on the symposium held 

at the 118th Annual Meeting of the 

Japanese Society of Psychiatry and 

Neurology, with Takashi Kanbayashi 

(International Institute for Integrative 

Sleep Medicine (IIIS), University of 

Tsukuba, Ibaraki Prefectural Medical 

Center of Psychiatry) as the 

representative. 

 

The content of this article is a revised 

version of the presentation given at the 

118th Annual Meeting of the Japanese 

Society of Psychiatry and Neurology, 

with some modifications and revisions. 

 

There are no conflicts of interest to 

disclose in relation to this paper. 
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Table 1: Autoimmune encephalitis and key characteristics 

Antibody    Primary IgG class 

Primary syndrome 
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Key psychiatric symptoms 

Incidence of tumors, Tumor types 

Laboratory findings 

 

NMDAR    IgG1 

Psychotic symptoms, seizures, orofacial and facial dyskinesia, dystonic postures, 

decreased level of consciousness, hypoventilation, autonomic symptoms 

Psychotic symptoms, mood symptoms, anxiety symptoms, cognitive dysfunction, 

language disorders, sleep disorders 

Varies by age and sex: Approximately 60% of women aged 18–45 have associated 

teratomas 

The association with teratomas depends on sex and age 

 

MRI: 70–80% show normal or nonspecific changes 

CSF: Abnormalities present in 80% 

EEG: Abnormal in 90% of cases 

 

LGI1    IgG4    IgG1 

Limbic encephalitis, FBDS, hyponatremia 

Cognitive dysfunction, personality changes, psychiatric symptoms, sleep disorders 

 

<10% (thymoma) 

 

MRI: Abnormal in 50–75% of cases 

CSF: Abnormal in ~35% of cases 

EEG: Abnormal in ~50% of cases 

 

CASPR2    IgG4    IgG1 

Limbic encephalitis, Morvan syndrome, neuromyotonia, seizures 

Cognitive dysfunction, sleep disorders, psychiatric symptoms 

Thymoma in about 20% of all cases. The frequency increases when accompanied by 

Morvan syndrome (~40%) 

 

MRI: ~30% show high signal intensity in the medial temporal lobe 

CSF: ~30% exhibit abnormalities 

EEG: ~70% present with abnormalities 
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GABAAR    IgG1 

Encephalitis accompanied by frequent seizures and status epilepticus 

Cognitive dysfunction, behavioral disturbances, personality changes, anxiety, 

depressive symptoms, hallucinations, catatonia 

 

~30% (primarily thymoma) 

 

MRI: >80% show abnormalities 

CSF: 25–50% exhibit leukocytosis ± OCB and elevated protein levels 

EEG: >80% present with abnormalities 

 

GABABR    IgG1 

Limbic encephalitis with prominent seizures from early on 

Cognitive dysfunction, behavioral disturbances, psychotic symptoms, hallucinations 

50–60% (primarily small cell lung cancer) 

 

MRI: Abnormal findings in ~70% of cases 

CSF: Leukocytosis in ~80% of cases 

EEG: Abnormal findings in ~75% of cases 

 

AMPAR    IgG1 

Limbic encephalitis 

Cognitive dysfunction, psychiatric symptoms (behavioral disturbances, agitation, 

mood symptoms, psychotic symptoms), confusion 

60–70% (thymoma, small cell lung cancer, breast cancer) 

 

MRI: Abnormalities present in ~85% of cases 

CSF: Abnormalities noted in ~70% of cases 

EEG: Abnormalities identified in ~45% of cases 

 

OCB: Oligoclonal bands 

(Adapted from References 6, 10, 14, 24, 37, 38, 44) 
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Table 2: Autoantibodies and characteristic sleep disorders 

 

Antibody    Primary sleep disorders or syndromes 

 

NMDAR 

Acute phase: Insomnia, central hypoventilation 

Recovery phase: Hypersomnia 

During recovery phase: Confusional arousal, sleep-related eating disorder 

 

LGI1 

Insomnia, RBD, dream-enacting behaviors, nightmares 

 

CASPR2 

Insomnia, Morvan syndrome, RBD, agrypnia excitata 

 

IgLON5 

Insomnia, parasomnias, RBD, obstructive sleep apnea, hypersomnia, wheezing, 

periodic limb movement disorder, laryngeal obstruction, respiratory failure 

 

AQP4 

Symptomatic narcolepsy 

 

Ma2 
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Symptomatic narcolepsy, RBD, sleep apnea 

 

(Adapted from References 4, 5, 8, 11, 12, 15, 21, 23, 26, 28, 30, 35, 39)

 

 

 

 

 

Table 3: Test Checklist for Diagnosis of Autoimmune Encephalitis 

 

Blood Tests (Items to be added to routine tests on admission) 

· Autoantibodies: Antinuclear antibodies, anti-Sm antibodies, antiphospholipid 

antibodies, anti-SS-A/Ro antibodies, anti-SS-B/La antibodies, anti-ARS antibodies, 

anti-GAD antibodies, anti-TPO antibodies, anti-thyroglobulin antibodies, 

quantitative TRAb 

· Immunological Tests: IgG, IgM, IgE, C3, C4, serum complement levels 

· Tumor Markers: CEA, CA19-9, CA125, ProGRP, NSE, SCC 

· Blood for Antibody Testing (2–3 EDTA tubes) 

 

Cerebrospinal Fluid (CSF) Examination 

· General CSF examination, Herpes Virus (PCR), Oligoclonal Bands, IgG Index 
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· For Antibody Testing (aliquoted into approximately 500–1000 μL) 

 

Electroencephalogram (EEG) 

 

Head MRI 

 

Cerebral blood flow SPECT 

 

Non-contrast and contrast-enhanced CT of the chest to pelvis; gynecology or urology 

consultation as needed (if testicular or ovarian tumors are suspected) 

 

Antibody testing 

· Anti-NMDAR antibodies, anti-LGI1 antibodies, anti-CASPR2 antibodies, classical 

neuronal antibodies, anti-NAE antibodies, etc., depending on the case history and 

symptoms 

 

Select tests as appropriate for each case (thyroid function and vitamin levels are 

included in routine tests on admission).

 

 

 

Table 4: Appropriate specimens for antibody measurement 

 

Antibody Appropriate specimen for antibody measurement 
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NMDAR  Cerebrospinal fluid 

LGI1  Serum 

CASPR2 Serum 

GABAAR Serum or cerebrospinal fluid 

GABABR Cerebrospinal fluid 

AMPAR  Cerebrospinal fluid 

IgLON5  Serum 

Classical neuronal antibodies (Hu, Ri, Ma2, etc.) Serum 

 

As a general rule, both cerebrospinal fluid and serum should be collected as paired 

samples during the acute phase and prior to immunotherapy. 

(Quoted from Reference 34) 


