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Abstract: Autoimmune Limbic Encephalitis is a rare disease occurring with a
frequency of approximately 13.7/100,000 people, mainly among middle-aged
women. The disease is caused by autoantibodies, either synthesised due to the
presence of a tumour or having an idiopathic nature. Depending on the type of
autoantibodies detected, the disease is divided into subtypes, which differ in the
frequency of specific clinical symptoms (most commonly psychosis, mood changes,
memory problems, cognitive impairment and seizures) and can direct to detection
of a specific type of cancer. Making a prompt diagnosis and initiating treatment is
crucial as it ensures a reduction in clinical symptoms and improves survival rate.
Broad immunotherapy is used - intravenous immunoglobulin, corticosteroids,
azathioprine,  rituximab, cyclophosphamide, anti-epileptic  drugs and
plasmapheresis. The efficacy is high - 80% of patients recover, and relapses occur in
only 10% of cases. If a patient is diagnosed with cancer, effective oncological

treatment is necessary to achieve complete remission.

Materials and methods: In order to select articles, the literature available in
PubMed and Google Scholar was reviewed, using the keywords: autoimmune limbic
encephalitis, autoantibodies, immunotherapy. From the available papers, those
from 2000-2023 that best described the topic were selected. Among the selected
articles, retrospective descriptions, clinical cases and descriptive articles were
taken into account. This paper describes the epidemiology, pathophysiology,

clinical manifestations, diagnosis and treatment of the disease.
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Introduction:

Autoimmune Limbic Encephalitis (ALE) is the most common subtype of
autoimmune encephalitis, first described in 1968 (Corsellis et al.) [1]. It is caused
by the presence of autoantibodies that induce inflammation in the medial parts
of the temporal lobes, but inflammation can spread to other parts of the brain
at a later stage of the disease [1]. Initially, the disease was seen only as a
paraneoplastic syndrome, but its non-neoplastic forms have also been proven.
Because of its nonspecific neuropsychiatric symptoms, which fit a wide
spectrum of disorders, making a diagnosis is sometimes problematic, and the
average time from onset of symptoms to diagnosis is 4 weeks (2 to 104 weeks)
[2]. The prevalence of ALE is estimated at 13.7/100,000 people and is more
common among African-Americans than Caucasians, while the incidence is
0.8/100,000 per year [3]. It is most common in middle-aged people, but also
affects children and the elderly [4]. The increase in the detection of ALE in
recent years is related to more effective detection of the autoantibodies that
cause the disease. This is important because early detection and

implementation of therapy significantly improves treatment outcomes.
Pathophysiology

The pathophysiology of ALE is related to the production of autoantibodies

by the patient's immune system against antigens located on cells of the limbic
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system. The inflammation most often involves the hippocampus, the cingulate
nerve, the medial part of the temporal cortex and the orbitofrontal cortex [5].
For a long time it was thought that ALE was a paraneoplastic syndrome and that
the synthesis of autoantibodies was caused by the presence of a malignant
tumor, but later forms of ALE unrelated to cancer were also proven [6]. The
latter type of disease most often affects young women [7]. Based on the type of
autoantibodies detected, ALE is divided into types, which differ in the
presenting symptoms, rate of disease progression and response to treatment.
Antibodies that attack intracellular antigens are more often associated with
malignancy, and are therefore sometimes called "onconeuronal” [8]. In contrast,

the presence of antibodies against extracellular antigens less often correlates

with the presence of cancer. ALEs can cause the following types of antibodies

[]:

Intracellular antibodies:

Anti-GAD (glutamic acid decarboxylase)-antibodies are associated in 25% of

cases with malignancy, mainly with thymoma and small cell lung cancer.

- Anti-Hu antibodies (also known as ANNA-1 - antineuronal nuclear antibody-
type 1)-are associated in more than 90% with small-cell lung cancer in adults,

and with neuroblastoma in children.
- Anti-Ma2- antibodies associated with testicular cancer in more than 90%.

- Antibodies to amphiphysin (protein responsible for follicular endocytosis)-

associated with small cell lung cancer and breast cancer in more than 90%.

- Anti-CRMP5 (collapsin response-mediator protein-5)-associated with thymoma

and small cell lung cancer in more than 90%.

- Anti-AK5 (adenylate kinase 5)-antibody not associated with a specific cancer

type.
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Extracellular antibodies:

Anti-LGI-1 (leucine-rich glioma inactivated 1)-antibodies are the most
common type of antibody causing ALE, and are associated in 10% with various

types of cancer (thyroid, breast, pancreas, colorectal, thymoma).

- Anti-CASPR2 (contactin-associated protein-like 2)-antibodies are associated in

20% with thymoma, especially with coexisting peripheral nerve hyperactivity.

- Anti-GABABR (y-aminobutyric acid B receptor)-antibodies-associated in 50%

with small-cell lung cancer.

- Anti-AMPAR (a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid receptor)-

antibodies are 60% associated with small cell lung cancer and thymoma.

- Anti-NMDAR (N-methyl-d-aspartate receptor)-antibodies-associated in 40%

with ovarian monomas, mainly in women between 12 and 45 years of age.

- Anti-MGluR5 (metabotropic glutamate receptor 5)- antibodies-associated in

50% with Hodgkin's lymphoma.

- Antibodies to Neurexin-3-alpha-not associated with a specific type of cancer

Symptoms

Inflammation of the limbic system causes nonspecific neuropsychiatric
symptoms, such as psychosis, diurnal rhythm disturbance, mood changes,
memory problems, cognitive impairment and seizures [1]. Damage to the
hypothalamus causes an increase or decrease in appetite and libido, the
amygdala increases aggression and emotion, and inflammation within the
hippocampus manifests itself through memory and concentration deficits [10].
Symptoms of the disease can vary, depending on its subtype, caused by specific

types of autoantibodies:

« ALE with anti-NMDA antibodies - is the best known subtype of the disease. It

usually begins with prodromal symptoms such as fever, headache and malaise.
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Then, neuropsychiatric symptoms appear [11] - agitation and disorientation,
which may progress to psychosis, convulsions and autonomic instability, which

in extreme cases requires treatment in an intensive care unit [12].

« BUT with anti-mGluR5 antibodies - causes neuropsychiatric symptoms and
cerebellar syndrome, and sometimes leads to cerebellar atrophy. Approximately
91% of patients have mental and/or cognitive deficits, 64% have sleep disorders,
55% have epileptic seizures, sometimes progressing to status epilepticus, and

45% have movement disorders such as clonus or dyskinesia [13].

« ALE with anti-AMPAR antibodies- is a very rare and therefore poorly studied
subtype. The most common symptoms are confusion (49%), amnesia (52%),

seizures (29%) and psychiatric symptoms (47%) [14].

« BUT with anti-LGI-1 antibodies - the symptoms are confusion and amnesia
(almost 100%) and seizures (92%), and other common symptoms are
hyponatremia (59%) and movement and sleep disorders [15]. The occurring
seizures may have characteristic paroxysmal activity, described as short,
dystonic, affecting the arm and face on the same side, called faciobrachial

dystonic seizures [16].

« BUT with anti-CASPR2 antibodies - it is characterized by slow progression of
symptoms and affects more often men. The most common symptoms are
cognitive disorders (26%), seizures (24%), hyperexcitability of peripheral nerves

(13%) and neuropathic pain [17].

« BUT with anti-GABABR antibodies - most often affects middle-aged and older
men. It is characterized by sudden onset of symptoms such as behavioral
changes (97%), seizures (90%), refractory status epilepticus (42%), and rapidly
progressive dementia. They may be preceded by flu-like prodromal symptoms
[18].

 BUT with anti-GAD antibodies - common symptoms are seizures (97%),
memory impairment (59%), cognitive impairment (40%), psychiatric symptoms,
mainly depression or personality changes (28%), and epileptic (24%) [19]. A

characteristic symptom of this disease is Stiff-person syndrome.
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« BUT with anti-Hu antibodies - symptoms are most often associated with the
sensory system (54%), motor system (45%), brain stem (31%), autonomic
system (28%), cerebellum (25%) and limbic system ( 22%) [20]. In 70%-78% of

patients, neurological symptoms affect more than one system [21].

« BUT with anti-Ma2 antibodies - clinical symptoms result from involvement of
the limbic system, hypothalamus and brainstem by the disease process. Patients
experience daytime sleepiness, narcolepsy, cataplexy, hyperphagia, hypokinesia
and dystonia, which may interfere with speech and eating [22]. These symptoms
may be confused with Whipple's disease, as evidenced by the fact that 16% of
patients underwent duodenal biopsy before being diagnosed with the

paraneoplastic syndrome [23].

« BUT with anti-CRMP5 antibodies - the disease affects the cerebellum and the
sensorimotor system, manifesting as cerebellar ataxia, uveitis, optic neuritis,

with the possibility of progression to encephalomyelitis [24].

Diagnostics

Diagnosing ALE is often problematic because the symptoms are very non-
specific and often suggest another disease. Up to 2/3 of patients are initially
misdiagnosed, mostly psychiatric diseases, neurodegenerative diseases and
epilepsy [25]. However, when limbic encephalitis was already diagnosed, in 1/3
of cases it was incorrectly assumed to be infectious rather than autoimmune,
which proves that the prodromal symptom of fever should not suggest an
infectious cause [26]. Importantly, the detection of autoantibodies, especially
those strongly associated with the occurrence of cancer, may accelerate the
initiation of oncological diagnosis and treatment. ALE precedes the diagnosis of
cancer in 60% of cases by an average of 3.5 months [21]. ALE is diagnosed in the

following ways:

 Imaging methods: Magnetic resonance imaging may show changes typical of
ALE in the medial part of the temporal lobes. However, it should be borne in
mind that many disease entities can also affect these areas of the brain,

including: herpes viruses
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and VZV [28], gliomas [29], stroke [30], and even epilepsy during a seizure [31].
There are also reports that Positron Emission Tomography (18-FDG-PET) may be
a more sensitive method for detecting ALE , however, it is not currently widely
used [32].

* Electroencephalography (EEG): EEG may show signs of inflammation in the
temporal lobe area, such as slow waves and epileptiform discharges. These
changes, even when the MRI image is normal, allow us to suspect ALE and
should prompt Ffurther diagnostics and repeat MRI in order to assess the
possible progression of changes over time [33]. However, in some patients with

ALE, the EEG examination may be normal [34].

 Cerebrospinal fluid analysis: may confirm the inflammatory process taking
place in the central nervous system. However, the sensitivity of this method is
not high - leukocyte pleocytosis and the presence of oligoclonal bands are
found in approximately 25% of patients with ALE [35]. This is a good method for
differentiating from other diseases that also cause inflammation in the CNS, e.g.

detection of herpes virus infection by PCR [36].

« Determining the level of autoantibodies: It is a very important method in
detecting ALE. It allows determining the subtype of the disease and may guide
appropriate oncological diagnostics - approximately 60% of patients with
onconeuronal autoantibodies were diagnosed with a malignant tumor [21]. The
level of autoantibodies should be determined both in the cerebrospinal fluid
and in blood serum, because some autoantibodies are more likely to be
detected in serum (e.g. anti-LGI-1) [37] and others only in the cerebrospinal fluid
(e.g. anti-LGI-1). GABABR) [38]. It should also be remembered that in 2 out of
100,000 cases of ALE, no type of antibody is detected [3].

« Graus criteria [5]: may be helpful to make a confident diagnosis of ALE. All of

the following criteria must be met:

o Subacute onset (less than 3 months) of symptoms suggestive of limbic system

involvement, such as memory impairment, seizures, or psychiatric disturbances.

o Bilateral abnormalities limited to the medial parts of the temporal lobes,

visible on T2 and FLAIR magnetic resonance imaging.
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o Detection of pleocytosis (>5 leukocytes/mm3) in the cerebrospinal fluid or

EEG showing slow waves or paroxysmal discharges in the temporal lobes.
o Exclusion of other potential causes of symptoms using appropriate methods.

If any of the first 3 criteria are not met, one of the types of autoantibodies
responsible for the disease must be detected to make a confident diagnosis of
ALE.

Treatment

Quick diagnosis of the disease and initiation of treatment is very important
because it leads to a reduction in the frequency of epileptic seizures,
improvement of cognitive functions and survival [27]. A wide range of
immunotherapy is used - intravenous immunoglobulins, corticosteroids (e.g.
methylprednisolone), azathioprine, rituximab, cyclophosphamide, antiepileptic
drugs and plasmapheresis [1]. If the first line of immunotherapy did not bring
the desired results, the second line usually gives good results [12]. Currently,
there is no evidence that the response to treatment differs depending on the
type of autoantibodies detected [39]. The effectiveness is quite high - about
80% of patients recover, and relapses occur only in 10% of cases [40]. If a
patient is diagnosed with cancer, effective oncological treatment is necessary to

achieve full remission of ALE.

Summary

Autoimmune encephalitis is a relatively rare disease with non-specific
symptoms, so correct diagnosis can be problematic. When diagnosing ALE, it is
also important to determine the type of autoantibodies present, as this may
lead to the search for a specific type of cancer. Quick implementation of

treatmentj
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