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Abstract 

Autoimmune encephalitis typically presents with symptoms, such as psychosis, 

memory disturbances, seizures, dysautonomia, movement disorders, along with the 

discovery of novel symptom-related autoantibodies and its clinical scope has steadily 

grown. Among them, gradually developing dementia, psychosis or anti-epileptic drug-

resistant seizures are sometimes misdiagnosed as neurodegenerative, primary 

psychiatric disease, or idiopathic epilepsy, respectively, and not recognized as 

candidates for immune therapy. Particularly, those with anti-LGI1 antibodies, frequently 

identified in limbic encephalitis, reveal subacute and slowly progressive dementia with 

epilepsy. Detection of disease-specific autoantibodies is useful for proper diagnosis and 

not missing immune therapy. However, the number of autoantibodies is increasing, 

which makes it difficult to use them as a diagnostic tool. Commercially available antibody-

testing is limited to several autoantibodies. Others need to be sent to certain research 

laboratories. Additionally, several papers caution about false positive or false negative 

results occurring frequently and advise testing using several different detection 

techniques, such as brain tissue immunohistochemistry and live-cell based assays. It is 
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crucial to think about the diagnosis of the patients very carefully not depending on only 

the results of the autoantibody-test, but rather observing detailed clinical features for 

proper treatments. 
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neurodegenerative disease 

 

 

 

Introduction 

Most cases of autoimmune 

encephalitis present with a clinical 

picture of limbic encephalitis, 

characterized by psychiatric symptoms, 

seizures, memory impairment, and 

altered consciousness, following an 

acute or subacute course; the detection 

of disease-specific autoantibodies is 

useful for diagnosis. In recent years, a 

series of new autoantibodies targeting 

synapses and cell membrane surface 

structures in the central nervous 

system have been discovered in these 

patient groups.6)28) With the expansion 

of antibody testing, it has become 

recognized that patients positive for 

these antibodies can present with a 

wide variety of clinical courses. Among 

these are cases of slowly progressive 

dementia,10) anticonvulsant-resistant 

epilepsy,3)20) those characterized 

primarily by sleep disorders and 

presenting with spinocerebellar 

degeneration-like symptoms such as 

cerebellar ataxia and Parkinsonian 

symptoms,12) and individuals 

characterized primarily by movement 

disorders such as dystonia and 

myoclonus.27) This highlights the need 

for a broad differential diagnosis 

(Figure 1).  

Detection of disease-associated 

autoantibodies is useful for diagnosis, 

and tests for some antibodies are 

commercially available through testing 

companies. However, due to the large 

number of antibody types, some 

antibody tests require direct requests to 

multiple research facilities, creating a 

cumbersome situation. Furthermore, 

some reports8)11)15) indicate that false- 

positives and -negatives can occur with 

these tests, prompting caution 

regarding the interpretation of antibody 

test results. Since early and adequate 

immunotherapy can lead to symptom 

improvement in patients with 

autoimmune encephalitis, diagnosis 

must be pursued promptly and carefully 

based on a comprehensive evaluation 

that includes not only antibody results 

but also the characteristics and course 



 

3 

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

of symptoms, as well as laboratory 

findings. 

 

I. Autoimmune Encephalitis and 

Associated Autoantibodies 

In autoimmune encephalitis, patients 

often present with acute or subacute 

psychiatric and neurological symptoms, 

and various autoantibodies related to 

these symptoms are detected in serum 

or cerebrospinal fluid (discussed in 

detail in a separate section). Core 

symptoms in typical cases include 

psychiatric symptoms, seizures, and 

memory and consciousness disorders; 

however, the clinical presentation 

varies slightly depending on the specific 

antibody. Anti-N-methyl-D-aspartate 

receptor (NMDAR) antibodies, the most 

frequently detected in autoimmune 

encephalitis, are associated with a 

disease that predominantly affects 

young women. It typically presents with 

prominent psychiatric symptoms, 

followed by impaired consciousness, 

seizures, movement disorders, severe 

autonomic symptoms, and respiratory 

failure, after which many cases 

gradually improve, allowing patients to 

resume their social lives.7) In contrast, 

many cases positive for antibodies other 

than NMDAR antibodies tend to 

present in middle-aged and older adults, 

with no sex-related difference; patients 

present with memory impairment and 

seizures over a slow course, and since 

they are often associated with 

malignant tumors, this group may have 

a different pathogenesis from anti-

NMDAR encephalitis. 

Since antibody testing is performed 

after symptoms have become apparent, 

it is unclear how long prior to the onset 

of psychiatric and neurological 

symptoms antibody production begins; 

however, in most cases, antibody titers 

generally decline in parallel with 

disease activity and improve with 

symptom resolution, eventually 

becoming undetectable. Depending on 

the type of antibody, it may be necessary 

to select the appropriate specimen for 

testing. Anti-NMDAR antibodies are 

IgG antibodies that are readily 

detectable in cerebrospinal fluid but 

may not be detectable in serum, 

suggesting intrathecal production. 

Consequently, the effects of antibody-

removal therapies, such as plasma 

exchange, tend to be delayed compared 

with those for antibodies produced in 

peripheral lymphoid tissues. In contrast, 

antibodies such as anti-leucine-rich 

glioma inactivated protein 1 (LGI1) and 

anti-contactin-associated protein-like 2 

(CASPR2) are detected more frequently 

in serum than cerebrospinal fluid.2) 

While new antibodies are being 

reported in succession and it has been 

suggested that their number will 

continue to increase, the significance of 

these antibodies is assessed based on 
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criteria such as whether antibody-

positive cases: (i) present with 

symptoms related to the function of the 

corresponding antigenic protein, and (ii) 

show improvement in symptoms 

following the removal of the antibodies 

or antibody-producing lymphocytes. A 

brief summary of representative clinical 

subtypes is provided below. 

 

1. Anti-NMDAR Encephalitis 

This is an autoimmune encephalitis 

in which the NMDA receptor, an ion 

channel-type glutamate receptor 

involved in excitatory synaptic 

transmission in the central nervous 

system, is the target of antibodies. It is 

most common in young women. 

Following a preceding infection, 

patients present with psychiatric 

symptoms such as delusions and 

agitation, memory impairment, 

seizures, dystonia-like involuntary 

movements involving the face and limbs, 

and autonomic symptoms such as 

excessive sweating, hypersalivation, 

paralytic ileus, and unstable blood 

pressure. In many cases, treatment 

under mechanical ventilation is 

required due to impaired consciousness 

or respiratory failure. Also, early 

intervention, including 

methylprednisolone pulse therapy, 

high-dose intravenous immunoglobulin, 

and plasmapheresis, along with 

surgical removal of teratomas if present, 

may allow some patients to return to a 

state where they can resume social life 

within six months to several years.11) 

However, in many cases, memory 

impairment, personality changes, and 

sleep disorders persist for a long time 

afterward. 

In anti-NMDAR encephalitis, an 

infection often precedes the onset of 

symptoms. In particular, herpes 

encephalitis is strongly associated with 

this condition.16) Specifically, in 

pediatric cases, it is known that after 

recovery from herpes encephalitis, 

patients may exhibit behavioral 

abnormalities or choreiform 

movements; anti-NMDAR antibodies 

are detected, antiviral therapy is 

ineffective, and immunotherapy is 

effective. 

Anti-NMDAR encephalitis sometimes 

occurs in conjunction with 

demyelinating diseases. In particular, it 

sometimes coexists with neuromyelitis 

optica, which produces anti-aquaporin 4 

(AQP4) or anti-myelin oligodendrocyte 

glycoprotein (MOG) antibodies.9) 

Although encephalitis symptoms are 

the primary manifestation, the 

condition may present with recurrent 

optic neuritis or onset via seizures. 

Approximately half of patients 

experience relapse. Furthermore, MRI 

often reveals lesions in the cerebral 

cortex or brainstem, though not 

frequently. 
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In recent years, numerous 

monoclonal antibody preparations 

targeting B lymphocytes have become 

available for the treatment of 

autoimmune neurological diseases 

involving autoantibodies.5) 

Furthermore, biologic agents targeting 

the interleukin-6 (IL-6) receptor, which 

is involved in various inflammatory 

processes, have been developed,30) and 

clinical trials for anti-NMDAR 

encephalitis have begun. 

NMDAR is a protein that forms a 

tetramer with subunits such as GluN1, 

with GluN 2A/2B as an essential 

subunit, and is expressed as a receptor 

on the cell membrane surface. Although 

the primary antibody-binding site is 

located on GluN1,14) the patient’s 

antibodies do not react with 

recombinant proteins in which only this 

region has been excised and expressed. 

Because they recognize three-

dimensional structures, they are 

detected using a cell-based assay (CBA) 

method in which the receptor itself is 

expressed on the cell membrane. As an 

initial acute reaction, anti-NMDAR 

antibodies block the channel function31); 

furthermore, over time, the antibodies 

bridge the receptors, causing receptor 

protein internalization and reducing the 

number and function of receptors.17) 

Sustained administration of IgG 

isolated from patients with this disease 

into the ventricles of mice results in 

impaired spatial cognition.21) These 

reactions improve upon removal of the 

antibodies.24) Although they do not 

destroy neural tissue, if the concomitant 

inflammatory response mediated by 

glial and other cells is severe, 

irreversible changes in neural tissue 

may occur. 

 

2. Encephalitis in which autoantibodies 

targeting cell-surface antigens other 

than anti-NMDAR antibodies are 

detected6) 

While patients with anti-NMDAR 

encephalitis form a group with 

characteristic clinical features, as 

described above, groups positive for 

autoantibodies targeting other central 

nervous system synapse-associated 

receptors or channels exhibit different 

characteristics. The main symptoms are 

neurological signs common to limbic 

encephalitis, such as psychiatric 

symptoms, memory impairment, and 

seizures; the condition most commonly 

occurs around the age of 60, with no sex-

related difference, and the course is slow. 

Rather than presenting with prominent 

psychiatric symptoms like anti-NMDAR 

encephalitis, many cases are 

characterized by cognitive dysfunction 

and seizures from the early stages of the 

disease. In addition, teratoma 

complications are rare, and other 

complications such as small cell lung 

cancer, breast cancer, and thymoma 
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may occur. Furthermore, it is common to 

exhibit certain characteristics 

corresponding to each antibody.28) 

1) Anti-LGI1/CASPR2 encephalitis 

Previously, antibodies were detected 

as voltage-gated potassium channel 

(VGKC) complex antibodies; however, it 

has been clarified that the 

corresponding antigens are primarily 

LGI1 and CASPR2, and antibodies 

against each are now being detected.2) 

LGI1 is a secreted protein that links a 

disintegrin and metalloproteinase 

domain-containing protein (ADAM)23, 

which is expressed on the presynaptic 

membrane and connects to the Kv.1.1 

potassium channel, and ADAM22, 

which is expressed on the postsynaptic 

membrane and connects to the α-amino-

3-hydroxy-5-methyl-4-

isoxazolepropionic acid receptor 

(AMPAR); it is highly expressed in the 

hippocampus and neocortex. When 

synaptic connections are blocked by 

anti-LGI1 antibodies, symptoms of 

limbic encephalitis develop via reduced 

AMPAR expression. In anti-LGI1 

antibody-positive cases, the condition is 

characterized by the preceding 

occurrence of faciobrachial dystonic 

seizures (FBDS), which involve 

frequent, brief myoclonus-like 

contractions on one side of the face and 

upper and lower limbs; hyponatremia 

also frequently develops during the 

course of the disease. Tumor 

complications are rare. Patients are 

prone to seizures, and cognitive 

dysfunction often progresses gradually. 

Although improvement is seen with 

immunotherapy, amnesic symptoms 

persist over the long term. Cases 

positive for anti-CASPR2 antibodies are 

more common in males and 

characterized by seizures and sleep 

disorders in addition to limbic 

symptoms, as well as symptoms 

resulting from peripheral nerve 

excitation, such as neuromyotonia and 

myokymia. In some cases, patients 

present with Morvan syndrome, which 

involves severe autonomic symptoms in 

addition to neuromyotonia and limbic 

encephalitis symptoms. 

It has been demonstrated that when 

anti-LGI1 antibodies are applied to 

cultured neurons or injected into the 

brains of animals, AMPARs decrease via 

a reduction in ADAM22 on the 

postsynaptic membrane, resulting in 

severe memory and learning 

impairments.23) 

2) Anti-AMPAR encephalitis18) 

AMPARs are ion channel-type 

receptors involved in excitatory 

synaptic transmission that respond to 

glutamate prior to NMDARs. They are 

expressed on the cell membrane as 

tetramers composed of two GluR1 and 

two GluR2 subunits. Antibodies from 

patients recognize both subunits, and 

antibody-binding causes AMPARs to 
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internalize, thereby reducing their 

numbers. 

Patients with anti-AMPAR antibodies 

present with stupor, memory 

impairment, seizures, and sleep 

disorders, and frequently have 

concomitant malignant tumors (such as 

small cell lung cancer, breast cancer, 

and thymoma). While neurological 

symptoms often improve with 

immunotherapy, the tumor is a 

prognosis-determining factor, and 

recurrence is common. 

3) Anti-γ-aminobutyric acid B receptor 

(GABABR) encephalitis19) 

GABABR is a receptor for GABA, an 

inhibitory synaptic neurotransmitter. It 

forms a receptor complex as a pentamer 

composed of GABAB1a, GABAB1b, and 

GABAB2, and is involved in G protein-

mediated inhibitory synaptic 

transmission. The patient’s antibodies 

recognize multiple sites on the N-

terminus of GABAB1a and GABAB1b; 

they do not cause receptor 

internalization but act on the 

presynaptic membrane to inhibit 

excitatory signal transmission. Anti-

GABABR antibody encephalitis most 

commonly occurs in people in their 60s 

and tends to be slightly more common in 

men. Most cases present with acute 

limbic encephalitis symptoms, but all 

are characterized by prominent seizures 

and a tendency toward status 

epilepticus. Approximately half of 

patients have concomitant malignant 

tumors, such as small cell lung cancer. 

On head MRI, anti-GABABR 

encephalitis often shows T2/FLAIR 

hyperintense lesions on the medial 

surface of the temporal lobe. 

4) Anti-γ-aminobutyric acid A receptor 

(GABAAR) encephalitis25) 

GABAAR is also involved in inhibitory 

synaptic transmission and the first 

receptor to respond. It is a pentameric 

receptor protein composed of two α, two 

β, and one γ subunit, and patient 

antibodies recognize all of these 

subunits. 

Cases positive for anti-GABAAR 

antibodies tend to occur at a younger 

age than those positive for anti-

GABABR antibodies (onset most 

common in the 40s) and patients are 

more prone to status epilepticus. In 

anti-LGI1/GABABR encephalitis, 

lesions are often observed on the medial 

surface of the temporal lobe on MRI, 

whereas anti-GABAAR encephalitis is 

characterized by multiple hyperintense 

lesions in the cerebral cortex and 

subcortical white matter. Furthermore, 

in this group, coexistence with other 

autoantibodies associated with 

autoimmune encephalitis (such as anti-

NMDAR, anti-LGI1, and anti-glutamic 

acid decarboxylase [GAD] 65) is 

common. Tumor comorbidity occurs in 

about one-quarter of cases, with 

thymomas being frequently reported. 
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5) Anti-glycine receptor (GlyR) 

antibody-positive group4) 

The median age at onset is around 50 

years, with no sex-related difference. 

These antibodies are frequently 

detected in cases presenting with stiff-

person syndrome (SPS), characterized 

by muscle rigidity of the trunk and 

limbs, and startle responses, 

particularly in the form of progressive 

encephalomyelitis with rigidity and 

myoclonus (PERM). Patients present 

with symptoms of limbic encephalitis or 

muscle rigidity resulting from 

brainstem and spinal cord lesions. 

Although immunotherapy is effective, 

some cases are refractory. In a small 

number of patients, thymoma may be 

present. 

6) Anti-immunoglobulin-like cell 

adhesion molecule (IgLON) 5 antibody-

positive group12) 

Although rare, this frequently 

presents in patients in their 60s, and 

patients exhibit sleep disorders such as 

REM/non-REM sleep behavior disorder, 

slowly progressive bulbar palsy, 

unsteady gait due to ataxia and 

postural instability, and oculomotor 

disorders. It is difficult to distinguish 

from neurodegenerative diseases (such 

as progressive supranuclear palsy, 

multiple system atrophy, and 

corticobasal degeneration). There are 

cases where neurological symptoms 

improve in response to immunotherapy, 

and patients in this group are attracting 

attention in the context of considering 

the relationship between 

neurodegenerative diseases and 

immune abnormalities. 

 

II. Autoimmune Encephalitis with an 

Atypical Course 

1. Autoimmune encephalitis 

characterized by cognitive decline 

Among cases of autoimmune 

encephalitis, those presenting with 

slowly progressive cognitive dysfunction 

in middle-aged and older adults have 

drawn attention; such patients are often 

diagnosed with neurodegenerative 

diseases such as Alzheimer’s disease. 

Autoantibodies against various cell-

surface antigens are detected, but they 

are particularly common in patients 

positive for anti-LGI1 antibodies. In a 

Dutch cohort study, 47% of the 38 anti-

LGI1 antibody-positive patients first 

experienced faciobrachial dystonic 

seizures (FBDS) or partial seizures, 

followed by the progression of symptoms 

such as memory impairment, 

behavioral abnormalities, and sleep 

disturbances over an average of 22 

weeks. Immunotherapy resulted in 

improvement of neurological symptoms 

in 80% of cases, but symptom 

improvement was slow, taking an 

average of 33 weeks. Furthermore, 

during follow-up of more than two years, 

amnestic symptoms persisted in 86% of 
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patients, and only 21% became 

asymptomatic two years after onset.29) 

Additionally, in another nationwide 

study in the Netherlands,1) 290 cases of 

autoimmune encephalitis with positive 

cell-surface antigen antibodies were 

identified between 1999 and 2019 (anti-

NMDAR antibodies: 132 cases, anti-

LGI1 antibodies: 95 cases, anti-CASPR2 

antibodies: 26 cases, anti-GABABR 

antibodies: 37 cases), of whom 67 

patients aged 45 years or older met the 

diagnostic criteria for dementia 

(NINCDS–ADRDA: 2011). Among these, 

42 cases were anti-LGI1 antibody-

positive (13 cases were anti-NMDAR 

antibody-positive; Figure 2). In anti-

LGI1 antibody-positive cases, 

approximately 80% exhibited memory 

impairment, along with behavioral 

abnormalities and higher-level 

cognitive dysfunction. Approximately 

half of the patients showed increased 

cell counts and protein levels in 

cerebrospinal fluid, abnormal signals or 

atrophy in the medial temporal lobe on 

head MRI, or abnormal EEG findings. 

Furthermore, 41% showed an increase 

in the t-tau/Aβ42 ratio comparable with 

that seen in Alzheimer’s disease, and 6 

out of 38 patients exhibited an elevated 

t-tau/p-tau ratio suggestive of 

Creutzfeldt-Jakob disease (CJD) and 

14-3-3 protein positivity.1) In addition, 

an Italian cohort study investigated 

autoantibodies in a group of patients 

previously diagnosed with degenerative 

dementia.13) Between 2015 and 2016, 

serum samples from 93 consecutive 

patients (52 men, 41 women; median 

age: 66.5 years [41–81]) presenting with 

Parkinson’s syndrome, dementia, or 

schizophrenia-like psychiatric 

symptoms were tested for anti-NMDAR, 

CASPR2, LGI1, GlyR, GABAAR, 

GABABR, AMPAR, IgLON5, and 

dipeptidyl-peptidase-like protein 6 

(DPPX) using the CBA method. Among 

the 56 patients presenting with 

symptoms of dementia, antibodies 

against GlyR, GABABR, GABAAR, LGI1, 

and others were detected in 9 (16.1%). 

These cases were more common in the 

group with “unclassified dementia,” 

where the specific subtype could not be 

identified. Furthermore, antibody-

positive cases exhibited atypical 

features, such as slightly faster disease 

progression and a fluctuating course 

characterized by sudden exacerbations. 

Since no inflammatory changes were 

observed in the cerebrospinal fluid and 

head MRI findings were insufficient to 

suggest inflammation, it was difficult to 

suspect autoimmune encephalitis in 

this group of cases without antibody-

based diagnosis. However, since this 

study involved antibody testing using 

serum samples only, the possibility of 

false-positive cases due to nonspecific 

reactions cannot be ruled out. Future 

prospective studies involving a large 
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number of cases are needed to perform 

antibody diagnosis that includes 

cerebrospinal fluid testing. In addition, 

there are scattered case reports of 

autoimmune encephalitis patients 

presenting with Lewy body dementia or 

Parkinson’s syndrome, in which 

autoantibodies were detected and the 

patients responded to immunotherapy. 

 

2. Autoimmune encephalitis with 

epilepsy as the primary symptom 

It is estimated that 1–2% of the global 

population has a diagnosis of epilepsy; 

of these, 30% have an unknown cause, 

experience frequent seizures, exhibit 

multifocal seizure activity, and show a 

poor response to antiepileptic drugs. In 

some of these cases, immunotherapy is 

effective, and the condition has been 

termed autoimmune epilepsy. In 2017, 

the definition of autoimmune epilepsy 

was discussed, and guidelines were 

established (International League 

Against Epilepsy (ILAE) Definitions 

and Classifications guideline 2017).22) 

Epilepsy based on immune 

abnormalities was divided into the 

following two groups: Group 1 consists 

of patients with acute symptomatic 

seizures secondary to autoimmune 

encephalitis, in which antibodies 

against cell-surface antigens are 

produced and immunotherapy is 

effective; Group 2 comprises patients 

with chronic seizures arising from brain 

damage caused by an autoimmune 

condition (autoimmune-associated 

epilepsy). Examples include Rasmussen 

encephalitis, in which antibodies 

against intracellular antigens (such as 

GAD65) and the involvement of T 

lymphocytes have been reported; this 

group is described as one that is difficult 

to control with immunotherapy alone. 

Furthermore, a report from Spain 

indicated that among 1,302 cases of 

epilepsy of unknown cause in 

individuals aged 16 years or older, 

antineuronal antibodies were detected 

in 82 (7.6%). The breakdown was as 

follows: GlyR (3.2%), GAD (1.9%), 

NMDAR (1.8%), LGI1 (1.1%), CASPR2 

(0.6%), and the onconeuronal antibodies 

anti-Hu and anti-Ma2 (0.2%). Since the 

methods used for antibody testing and 

types of antibodies covered vary across 

reports, further analysis under 

standardized conditions is necessary; 

however, since there were no antibody-

positive cases among the 503 control 

subjects, it was reported that 

autoimmune encephalitis with epilepsy 

as the primary symptom exists.3)20) 

 

3. Autoimmune encephalitis presenting 

with cerebellar degeneration and 

parkinsonian symptoms 

In autoimmune encephalitis, patients 

do not necessarily present with 

symptoms of acute limbic encephalitis; 

there are cases with slow progression 
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where movement disorders and gait 

disturbances are prominent alongside 

cognitive dysfunction. Since it is 

difficult to comprehensively test for 

autoantibodies useful for diagnosis, 

these cases are often excluded from 

immunotherapy as neurodegenerative 

diseases. While atypical symptoms of 

known degenerative diseases or 

abnormalities in cerebrospinal fluid, 

MRI, or EEG may prompt re-evaluation 

of the diagnosis, there are cases where 

early treatment is not initiated, 

resulting in irreversible neurological 

damage. 

In recent years, the involvement of 

autoimmune mechanisms has been 

reported in groups previously classified 

as having neurodegenerative diseases, 

such as Parkinson’s disease and 

Alzheimer’s disease, as well as 

schizophrenia. Various reports exist, 

including the presence of common HLA 

types associated with susceptibility to 

autoimmune reactions, an increase in 

cytokines released by activated 

microglia that parallels disease 

progression, and a correlation between 

intestinal inflammation and the death 

of dopaminergic neurons.26) At present, 

there are many unknowns regarding 

whether these immune responses 

contribute to the degeneration of 

dopamine neurons or act protectively; 

furthermore, since anti-inflammatory 

treatments do not necessarily lead to an 

improved prognosis, further research is 

needed on the relationship between 

neurodegeneration and autoimmunity. 

 

III. Issues in Antibody Diagnosis 

As described above, the number of 

autoantibodies useful for diagnosing 

autoimmune encephalitis continues to 

increase. Some of the antibodies against 

intracellular antigens, an excellent 

marker for PNS, are measurable via 

line-blot. Also, some antibodies that 

bind to neuronal cell membrane 

antigens such as anti-NMDAR, LGI1, 

CASPR2 were detected via fixed CBA. 

However, a French group compared the 

results of line-blot detection of 

onconeural antigens (Amphiphysin, 

CV2, Ma2, Ri, Yo, Hu, SOX1, Titin, Zic4, 

and Tr) from two European companies 

with results obtained at their own 

facility using multiple methods, 

including CBA and 

immunohistochemistry, and found that 

the concordance rate was extremely low, 

at 52–58%.8) Meanwhile, a report from 

Spain compared the results of a 

commercially available biochip 

(manufactured by EUROIMMUN) for 

various autoantibodies against cell-

surface antigens, specifically six types 

(NMDAR, LGI1, AMPAR, CASPR2, 

GABABR, and DPPX), using HEK293 

cells expressing antigens that were 

attached to and fixed on a plate, with 

immunostaining using rat brain 
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sections performed at the same facility. 

Antibodies were detected in 42 of the 

241 cases that were negative using the 

biochip kit, and 21 cases (9%) that were 

negative with the kit were found to be 

positive for anti-LGI1, anti-GABABR, 

anti-AMPAR, or anti-NMDAR 

antibodies. Among the remaining 21 

cases, anti-IgLON5 antibodies were 

detected in 13 cases, anti-seizure-

related 6 homolog-like 2 (Sez6l2) 

antibodies in 3 cases, anti-metabotropic 

glutamate receptor (mGluR) 1 

antibodies in 2 cases, and anti-mGluR5, 

anti-mGluR2, and anti-GABAAR 

antibodies in 1 case each. Thus, false-

negatives occurred at a rate of 

approximately 18% when using the 

biochip alone.11) All of these results are 

from individual institutions, and they 

should ideally be standardized through 

multicenter comparisons. It is 

important not to accept these results as 

the pattern of clinical characteristics 

and diagnosis requires judgment based 

on various perspectives, including 

clinical features. 

 

Conclusion 

Autoantibodies useful for the 

diagnosis of autoimmune inflammatory 

diseases of the central nervous system 

are being discovered one after another. 

Since autoimmune encephalitis is often 

associated with a favorable prognosis 

when immunotherapy is administered 

early, autoantibody diagnosis plays a 

crucial role. However, in patients who 

do not present with typical encephalitic 

symptoms but instead show a gradual 

course with the onset and progression of 

cognitive decline or psychiatric 

symptoms, or in patients with epilepsy 

or movement disorders who respond 

poorly to anticonvulsants, there are few 

opportunities to perform antibody 

testing with autoimmune encephalitis 

in mind, leading to missed opportunities 

for immunotherapy. 

The diagnostic hurdle is becoming 

even higher because comprehensive 

testing is difficult as the number of 

antibody types continues to grow, and 

because relying solely on tests offered 

by testing facilities may result in false-

negatives or -positives, making it 

necessary to combine different testing 

methods. While standardization of 

testing across institutions is necessary, 

performing numerous antibody tests for 

all patients is unrealistic. Moving 

forward, it will be necessary to identify 

patients suitable for immunotherapy. It 

will be essential to clarify the 

characteristics of each subtype across 

various disease groups. Specifically, we 

must clarify the differences from typical 

cases where clinical presentations have 

been established as various 

degenerative diseases, including: i) 

clinical courses that differ from typical 

cases, such as the speed of symptom 
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progression or fluctuating symptom 

trajectories; ii) the occurrence of early 

seizures, which are rare in degenerative 

diseases; iii) concomitant tumors; iv) 

careful observation of clinical 

information regarding increases in 

cerebrospinal fluid cells and protein 

levels, an elevated IgG index, and 

detection of oligoclonal bands; v) 

characteristics of head imaging; and vi) 

careful observation of easily overlooked 

non-motor partial seizures. 

 

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. 
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Figure 1: Autoimmune encephalitis presenting with various clinical manifestations
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Figure 2: Autoantibodies detected in autoimmune encephalitis with dementia as the 

predominant feature 

 

Breakdown of autoantibodies in patients diagnosed with dementia among those aged 

45 years or older from among 290 patients positive for anti-

NMDAR/LGI1/CASPR2/GABABR antibodies (Netherlands National Survey, 1999–

2019) 

(Adapted from Reference 1) 


