
ORIGINAL RESEARCH PAPER

AUTOIMMUNE ENCEPHALITIS: A COMPREHENSIVE OVERVIEW

Mrs. B. Vijaya Lecturer in Chemistry, Government City College (A++), Nayapul.

INTRODUCTION:
Autoimmune encephalitis (AE) is a group of disorders where the 
immune system targets and attacks the central nervous system (CNS), 
particularly the brain. The condition is characterized by inflammation 
in the brain, leading to a wide range of neurological symptoms, 
including seizures, memory loss, cognitive dysfunction, psychiatric 
symptoms, and autonomic dysfunction. The onset of AE can be abrupt 
and is often misdiagnosed due to its clinical resemblance to infections, 
tumors, and other neurological disorders.

The discovery of specific autoantibodies, such as anti-NMDA receptor 
antibodies, has played a crucial role in the diagnosis of AE. Since its 
first recognition, the field has expanded to encompass a range of 
autoimmune encephalitis subtypes, each with unique clinical and 
pathological features. Despite its increasing awareness, AE remains 
underdiagnosed in many regions, and prompt diagnosis remains a 
challenge for clinicians.

Theory Of Literature: 
The primary mechanism in autoimmune encephalitis involves the 
production of autoantibodies that attack neuronal cell surface proteins 
or intracellular components, leading to inflammatory responses. These 
antibodies typically target ion channels, receptors, or synaptic proteins 
in the brain. For instance, anti-NMDA receptor encephalitis, one of the 
most well-known forms of AE, is caused by antibodies targeting the 
NMDA receptors on neurons, leading to disturbances in synaptic 
transmission and neuronal excitability. This dysfunction manifests as a 
variety of neuropsychiatric symptoms.

Other forms of AE, such as anti-LGI1, anti-CASPR2, and anti-AMPA 
receptor encephalitis, follow similar autoimmune mechanisms, though 
their clinical presentation and prognosis can vary significantly. The 
relationship between autoantibodies and the central nervous system 
remains an area of ongoing research, with evolving theories regarding 
the role of glial cells, blood-brain barrier disruption, and the role of 
infectious triggers.

Ref: https://pn.bmj.com/content/21/5/412#T1

Pathophysiology of Autoimmune Encephalitis:
Autoimmune encephalitis is primarily characterized by the production 
of autoantibodies that target neuronal cell surface receptors or 
intracellular antigens. These autoantibodies disrupt synaptic 
transmission and impair neuronal function. The two major categories 
of AE are antibody-mediated encephalitis and cell-mediated 
encephalitis.

1. Antibody-Mediated AE: The most common form involves 
autoantibodies targeting neuronal cell surface antigens. Notable 
antibodies include anti-NMDA receptor, anti-LGI1 (leucine-rich 
glioma-inactivated protein 1), anti-CASPR2 (contactin-associated 
protein-like 2), anti-AMPAR (alpha-amino-3-hydroxy-5-methyl-4-
isoxazolepropionic acid receptor), and anti-GABA(B) receptor 
antibodies. These autoantibodies can lead to excitotoxicity, neuronal 
death, and dysfunction in neurotransmission pathways.

2. Cell-Mediated AE: Although less common, cell-mediated 
autoimmune encephalitis can occur when activated T-cells target 
neuronal cells, often with an unknown etiology. Some viral infections, 
particularly Herpes Simplex Virus (HSV), are thought to trigger these 
immune responses.

In some cases, AE can occur as a paraneoplastic phenomenon, where 
the immune system mistakenly targets neuronal proteins following 
cancer cell expression of neural antigens.

Clinical Presentation:
The clinical features of autoimmune encephalitis are diverse and can 
include 
Ÿ Neurological symptoms: Seizures, abnormal movements, 

difficulty with balance, speech, or vision, weakness or numbness, 
loss of consciousness. 

Ÿ Psychiatric symptoms (e.g., anxiety, agitation, hallucinations), 
Ÿ Cognitive impairment (e.g., memory loss, confusion), seizures, 

movement disorders, and autonomic dysfunction. 
Ÿ Sleep disorders: Insomnia, hypersomnolence, sleep-disordered 

breathing, and narcolepsy Flu-like symptoms: Headache, fever, 
nausea, and muscle pain

Early diagnosis is critical as these symptoms can overlap with a wide 
range of other neurological conditions, making AE challenging to 
differentiate from other encephalopathies. 

Methodology:
This research will employ a mixed-methods approach, incorporating 
both experimental and observational research designs.

Research Design:
This study follows a descriptive and analytical approach to understanding 
autoimmune encephalitis. A mixed-methods design is used, incorporating 
both qualitative and quantitative research methodologies. The study 
combines a review of existing literature with data collected through surveys 
and case studies from hospitals and clinics.

Data Collection:
Data were gathered from multiple sources:
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ABSTRACT
Autoimmune encephalitis (AE) is a rare but potentially severe condition in which the body's immune system mistakenly attacks healthy brain cells, 
leading to inflammation and neurological dysfunction. The increasing recognition of autoimmune encephalitis in both clinical and research 
settings has resulted in significant advances in diagnosis and treatment. This paper aims to explore the pathophysiology, clinical manifestations, 
diagnostic strategies, and treatment options for AE. A literature review, coupled with data analysis from recent case studies and surveys, provides a 
detailed understanding of the condition. The findings emphasize the importance of early diagnosis, immunotherapy, and multidisciplinary 
management to improve patient outcomes.
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Ÿ Literature Review: A comprehensive review of existing academic 
literature, research articles, and clinical case studies related to 
autoimmune encephalitis was conducted. Databases such as 
PubMed, Scopus, and Google Scholar were utilized to gather 
recent publications on AE.

Ÿ Case Studies: Electronic medical records (EMRs) from 
participating hospitals were reviewed to extract information on 
patient demographics, clinical presentation, diagnostic tests, and 
treatment outcomes.

Ÿ Surveys: A structured survey was distributed to healthcare 
professionals, gathering data on diagnostic practices, treatment 
regimens, and patient outcomes. In addition, patient case studies 
were reviewed to examine the clinical trajectory, diagnostic 
challenges, and response to treatment. 

Data Analysis:
The data analysis process involved:
1. Literature Integration: The findings from the surveys and case 
studies were compared and contrasted with existing literature to 
validate the results and identify any gaps in current understanding.

Autoimmune encephalitis (AE) is a group of inflammatory disorders 
of the central nervous system (CNS) caused by the immune system 
attacking neurons, leading to neurological and psychiatric symptoms. 
The clinical recognition of AE has significantly increased in recent 
years due to advances in diagnostics, including the identification of 
specific autoantibodies and the development of immunotherapies. This 
literature review provides an overview of pathophysiology, clinical 
manifestations, diagnostic methods, treatment strategies, and 
prognosis of autoimmune encephalitis.

2. Case Study: The clinical case studies were reviewed to identify 
recurring symptoms, diagnostic methods, and treatment outcomes. A 
narrative synthesis approach was used to integrate the qualitative data 
and draw conclusions regarding the clinical course of AE.

3. Descriptive Analysis of Survey Data: The responses from healthcare 
professionals were analysed for trends in diagnostic approaches, 
commonly used treatments, and perceived treatment challenges. 
Frequency analysis was used to determine the most common practices 
in AE management.

Diagnosis:
The diagnosis of AE is primarily based on clinical suspicion supported 
by serological testing for specific autoantibodies. Advances in 
immunohistochemistry, cell-based assays, and enzyme-linked 
immunosorbent assays (ELISA) have made it easier to detect these 
autoantibodies, often in serum and cerebrospinal fluid (CSF).
Common diagnostic steps include:
1. Serum and CSF antibody testing: Identification of antibodies like 
anti-NMDA receptor, anti-LGI1, and others can confirm the diagnosis. 
However, not all patients will have detectable antibodies, especially in 
cases of cell-mediated or paraneoplastic AE.
2. Neuroimaging: Magnetic resonance imaging (MRI) may show 
nonspecific changes, such as brain swelling or temporal lobe 
involvement, but it is not diagnostic on its own. MRI abnormalities are 
most prominent in anti-NMDA receptor encephalitis.
3. Electroencephalography (EEG): This can reveal epileptic activity or 
nonspecific abnormalities, such as slow wave activity or periodic sharp 
waves, which can be seen in AE.
4. Positron emission tomography (PET): This scan is an imaging test 
that uses a radioactive tracer to show how well your organs and tissues 
are working and to look for signs of disease. A computerized 
tomography scan, also called a CT scan.
5. Clinical criteria: The Graus criteria and Bartlesville criteria are 
commonly used diagnostic frameworks for autoimmune encephalitis, 
taking into account clinical features, antibody presence, and exclusion 
of other causes.
6. Exclusion of other causes: Differential diagnosis must rule out 
infections, metabolic encephalopathies, toxic encephalitis, and other 
neurological disorders that can present similar symptoms.

Treatment:
The treatment of AE is primarily immunotherapy, aimed at reducing 
the inflammatory response and preventing further neuronal damage. 
Key treatment modalities include:
1. First-line therapy:
Corticosteroids (e.g., methylprednisolone): These are used to suppress 

the immune system and reduce inflammation.
Plasmapheresis: This is employed to remove circulating antibodies in 
cases of severe or refractory disease.
Intravenous immunoglobulin (IVIG): This therapy modulates immune 
function and is often used in conjunction with steroids and 
plasmapheresis.

2. Second-line therapies:
Rituximab (a monoclonal antibody targeting B-cells) and 
cyclophosphamide (an immunosuppressive agent) are used for patients 
who do not respond to first-line treatments or have refractory symptoms.

3. Targeted therapies: When the underlying cause is a paraneoplastic 
syndrome, treatment may also include addressing the malignancy with 
chemotherapy or surgery.

4. Symptomatic management: Anticonvulsants for seizures, 
antipsychotics for psychiatric symptoms, and other supportive 
therapies are crucial for patient stabilization during the acute phase.

Prognosis:
The prognosis of AE varies depending on the underlying etiology, 
timing of diagnosis, and treatment initiation. Anti-NMDA receptor 
encephalitis, for example, has a relatively favorable prognosis with 
appropriate and timely treatment, with many patients experiencing 
significant recovery, although some may have long-term cognitive or 
psychiatric sequelae. Conversely, paraneoplastic encephalitis is often 
associated with a worse prognosis, particularly if malignancy is 
advanced or undetected.

Long-term follow-up is important as relapses can occur, particularly in 
cases of autoimmune encephalitis with underlying malignancy. Even 
with aggressive treatment, some patients may experience persistent 
cognitive deficits, psychiatric disorders, or movement abnormalities.

A major and fascinating development in neuroimmunology in the past 10 
years has been the impressive rise in the number of antibodies identified 
that recognise neuronal cell-surface or synaptic proteins. Identification 
of these antibodies has enabled the characterisation of new forms of 
autoimmune encephalitis (eg, anti-NMDA receptor encephalitis) or new 
patterns of presentation (eg, Facio brachial dystonic seizures in 
autoimmune encephalitis associated with LGI1 antibodies).

CONCLUSION:
Autoimmune encephalitis is a complex and challenging condition that 
requires prompt diagnosis and treatment. Early recognition of the 
condition can significantly improve patient outcomes, but AE remains 
difficult to diagnose due to its varied clinical presentation. This study 
highlights the importance of a multi-disciplinary approach involving 
neurologists, immunologists, and psychiatrists in the management of 
AE. It also emphasizes the need for more standardized diagnostic 
criteria and treatment protocols.

The findings of this study underscore the importance of improving 
awareness and understanding of AE among healthcare professionals. 
As research into the pathophysiology and immunology of AE 
continues to evolve, there is hope for the development of more 
effective diagnostic tools and therapeutic strategies. Furthermore, 
further investigation into the long-term outcomes of patients with 
autoimmune encephalitis is essential for improving overall 
management and care.
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