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Abstract

Immune-mediated neuropathies are a set of conditions that are characterized by abnormalities in the immune system's response
to the peripheral nerves. The primary purpose of this investigation was to conduct a literature search focused on immune-mediat-
ed neuropathies. The information that follows is an overview of some of the most important findings that came from research on
immune-mediated neuropathies. GBS is the immune-mediated neuropathy that affects the most people. Acute flaccid paralysis is
typically preceded by a disease of the respiratory or gastrointestinal systems. The chronic immune-mediated neuropathy known
as CIDP causes limb weakness and sensory loss to occur symmetrically. Myasthenia gravis, also known as MG, is a neuromuscular
junction syndrome that is autoimmune in nature and leads to tiredness and muscle weakening. Immune-mediated neuropathies are
conditions that develop when the body's T-cells and B-cells develop an abnormal immune response to the peripheral nerves. While
treating immune-mediated neuropathies, corticosteroids, intravenous immunoglobulin (IVIG), and plasmapheresis are often utilized
treatments. In most cases, permanent nerve injury and dysfunction can be avoided by early detection and treatment. The prognosis
for immune-mediated neuropathies varies depending on the type of neuropathy, its severity, and how well it responds to treatment.
Immune-mediated neuropathies are complicated diseases that require prompt diagnosis, treatment, and care in order to prevent

long-term harm.
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An overview of immune-mediated neuropathies

Immune-mediated neuropathies, sometimes known as IMN for short, are a collection of neurological conditions that arise when the
immune system attacks the nerves in the peripheral nervous system. Inmune-mediated neuropathies include conditions such as acute
inflammatory demyelinating polyradiculoneuropathy (AIDP; Guillain-Barre syndrome), chronic inflammatory demyelinating polyneu-

ropathy (CIDP), multifocal motor neuropathy (MMN), and neuropathies associated with IgM monoclonal gammopathy of unknown sig-
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nificance (MGUS) [1]. It is believed that autoimmune peripheral nerve injury is caused by antibodies that are directed against myelin
antigens, as well as autoreactive T cells and macrophages that breach the myelin sheath or axonal membranes. Autopsies performed on
patients diagnosed with Guillain-Barre syndrome revealed segmental demyelination caused by macrophages, as well as perivascular and
endoneurial inflammatory infiltrates of T cells and macrophages throughout the nerves, roots, and plexuses of the affected areas of the
nervous system [2]. Autoantibodies to various gangliosides, which are abundant in axons, are found frequently in patients with the Miller-
Fisher subtype (GQ1b, GT1a) or the axonal variant (GM1, GD1a) of Guillain-Barre syndrome (80 - 90%). However, these autoantibodies
are found infrequently in patients with the most common demyelinating subtype of the disease (GM1, GD1a). Autoantibodies to numerous
proteins found at the nodal or paranodal areas of peripheral nerves (such as CASPR1, contactin1, and NF155) that maintain axon-Schwann
cell or axon-myelin binding have been found in the serum of 15 - 20 percent of CIDP patients. These autoantibodies have been identified
as CASPR1, contactinl, and NF155. By activating complement and macrophages, these autoantibodies have the potential to cause axonal
degeneration, demyelination, and a change in the architecture of the nodal junctions. The condition known as paraneoplastic neuropathy
refers to a group of sensory neuropathies that are brought on by dorsal root ganglion pathology that is connected to antibodies against
anti-Hu, CRMP5, or amphiphysin. Peripheral nerve hyperexcitability and neuropathic pain can be brought on by antibodies directed
against CASPR2. Anti-Hu antibodies have been associated to both severe gastrointestinal mobility issues and enteric autonomic involve-

ment. Plasmapheresis, intravenous immunoglobulin, and/or immunosuppression are all frequent treatments for these diseases [3,4].

Damage to the myelin sheath, axonal degeneration, or both can be seen in patients suffering from several illnesses. IMN encompasses
a number of separate clinical entities, some of which are the Guillain-Barré syndrome (GBS), chronic inflammatory demyelinating poly-
radiculoneuropathy (CIDP), and multifocal motor neuropathy (MMN). The incidence of IMN ranges from 48,000 to 82,000 cases per
100,000 persons and can strike people of any age or gender [5].

Clinical features

The clinical manifestations of IMN can vary significantly from patient to patient and are highly dependent on the particular subtype.
GBS is characterized by characteristic symptoms such as fast progressing weakness and sensory abnormalities, frequently accompanied
by autonomic dysfunction. In most cases, CIDP manifests itself with a more gradually progressing course of weakening and sensory loss,
frequently accompanied by pain and other sensory abnormalities. MMN often manifests itself clinically as asymmetric weakness and at-

rophy of particular muscular groups, frequently accompanied by accompanying cramping or fasciculations [6].

Diagnosis

In order to arrive at a diagnosis of IMN, it is required to first conduct a clinical examination, followed by electrophysiological testing,
and finally a laboratory analysis. Electrophysiological testing is the only method that can discriminate between the demyelinating and
axonal subtypes of neuropathy. This distinction can only be made between the two types. Studies in the laboratory may include a serologi-
cal search for specific antibodies, such as anti-ganglioside antibodies in the case of GBS or anti-MAG antibodies in some instances of CIDP.

These antibodies may be found in select cases [7].

Treatment

Treatment for IMN is dependant on the particular subtype of the disease as well as the severity of the symptoms. Treatment for GBS
typically consists of intravenous immunoglobulin or plasmapheresis, both of which have been demonstrated to enhance patient outcomes.
Corticosteroids, intravenous immunoglobulin, or plasma exchange are all potential treatments for chronic inflammatory demyelinating
polyneuropathy (CIDP). However, some patients will require long-term immunosuppressive therapy. Intravenous immunoglobulin is a
treatment option for MMN, but patients' responses to the medication can vary [8]. When taken as a whole, IMN describes a range of condi-
tions that arise as a consequence of the body's immune system attacking its own peripheral nerves. These conditions are characterized by

a diverse set of clinical symptoms and can only be accurately diagnosed through a combination of clinical evaluation, electrophysiological
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testing, and laboratory research. Treatment options are contingent on the particular subtype of the condition as well as the severity of
the symptoms and may include immunomodulatory treatments. More studies are required if we are to increase our understanding of the

pathophysiology of these ailments as well as the appropriate treatment for them.

Guillain-Barré syndrome

Guillain-Barré syndrome, sometimes known as GBS, is an acute form of immune-mediated neuropathy that causes progressively wors-
ening motor weakness as well as sensory abnormalities. The illness, which is often brought on by infections that came before it, can result

in a large amount of morbidity and mortality [2].

Clinical features of GBS

The clinical appearance of GBS is defined by quickly progressing, symmetric, ascending motor weakness and sensory disruption. This
presentation can be seen in patients at any stage of the disease. Alterations in blood pressure and heart rate, as well as tachycardia and
bradycardia, are also possible for patients who have autonomic dysfunction. The clinical manifestations of GBS can range from quite mod-

erate to extremely severe, with some patients requiring mechanical breathing due to weakening in their respiratory muscles [9].

Etiology of GBS

The Guillain-Barré Syndrome, sometimes known as GBS, is an autoimmune condition that affects the peripheral nerve system. It
causes muscle weakness and, in more severe cases, paralysis. It is widely held that a faulty immunological response to an infection or
vaccine is the root cause of GBS, despite the fact that its root cause has not been pinpointed with absolute certainty [2]. The following are

some of the infections that are most frequently associated with GBS:

e Campylobacter jejuni is the most commonly found pathogen that is linked to GBS. It is responsible for up to forty percent of all cases.
An infection caused by the bacterium C. jejuni, which is widely present in contaminated food and water, can lead to gastroenteritis,

which is a form of stomach flu. GBS can develop as a result of the immune system's reaction to germs in some instances [10].

e  Cytomegalovirus (CMV): CMV is a type of herpes virus that can produce a variety of symptoms, ranging from a mild illness that is
similar to the flu to a serious condition in those who have compromised immune systems. Although it is linked to GBS a smaller

percentage of the time than C. jejuni, CMV is also a known trigger for the condition [11].

o  Epstein-Barr virus (EBV): EBV is a different type of herpes virus that is responsible for infectious mononucleosis, also known as
"mono". Although the majority of people who catch EBV will only suffer moderate symptoms, the virus has been associated in cer-

tain cases to the development of GBS [12].

e Mycoplasma pneumoniae is a strain of bacterium that has been linked to the development of respiratory diseases including pneumo-
nia. Infection with M. pneumoniae has been linked to GBS, despite the fact that it is quite uncommon [13]. GBS has been documented
to be associated with a wide number of additional disorders, in addition to these infectious triggers, which include the following:

e Surgery: Giant cell arteritis can develop after undergoing surgical operations, despite the fact that the risk is typically quite low [14].

¢  Physical trauma: In some cases, Guillain-Barré syndrome has been linked to physical trauma, such as a head injury or an injury to
the spinal cord [15].

e Drug exposure: Certain antibiotics, such as fluoroquinolones and macrolides, as well as vaccines, such as the influenza vaccine,

have been associated to the development of Guillain-Barré syndrome (GBS). This association has been found in several studies [16].

In general, even if the specific reason behind GBS is still unknown, researchers believe that it is the result of a complicated interaction

between genetic and environmental variables.
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Diagnosis

Clinical characteristics, electrophysiological testing, and laboratory tests are the primary pillars on which the diagnosis of Guillain-Bar-
ré Syndrome (GBS) is founded. Ascending weakness and areflexia are two of the clinical signs that are diagnostic of GBS. These symptoms
can get progressively worse over the course of several days or weeks. In order to differentiate between axonal and demyelinating subtypes
of neuropathy, electrophysiological testing is an essential part of the diagnostic workup that is performed. In demyelinating neuropathies,
nerve conduction tests, also known as NCS, might reveal a slower nerve conduction velocity, prolonged distal motor delay, and conduc-
tion block. Axonal neuropathies, on the other hand, are distinguished by lower compound muscle action potential (CMAP) amplitudes
and normal or very slightly slowed nerve conduction velocities. Analysis of the cerebrospinal fluid (commonly known as CSF) is another
important diagnostic tool in GBS since it has the ability to show higher protein levels in the majority of patients. In addition, serologi-
cal testing for certain antibodies, such as anti-ganglioside antibodies, could be a part of the laboratory investigations. Anti-ganglioside
antibodies are discovered in a fraction of people who have been diagnosed with GBS. The presence of these antibodies may assist in the

identification of particular subtypes of the disease [11].

Treatment

Patients diagnosed with GBS need to get their condition diagnosed as soon as possible so that they can begin immunomodulatory
treatment as soon as possible. Care that is supportive and treatment that modulates the immune system are normally what are involved
in GBS management. Patients diagnosed with GBS have been proven to fare better when they undergo treatment with intravenous im-
munoglobulin (IVIg) and plasmapheresis [17]. IVIg is associated with less problems than plasmapheresis does, and as a result, it is the
initial treatment of choice in the majority of instances [17]. [VIg is able to exert its therapeutic effects because it binds to the Fc region of
antibodies, thereby limiting the capacity of those antibodies to activate the complement cascade and foster inflammation [17]. In plas-
mapheresis, the patient's blood plasma is drawn out and replaced with a protein solution. This procedure is performed on a continuous
basis. Plasmapheresis is believed to be effective because it eliminates potentially harmful antibodies and complement components from
the circulation [17]. Plasmapheresis and intravenous immunoglobulin (IVIg) are both effective therapies for GBS; however, [VIg is more

commonly used since it requires less side effects and is simpler to administer [18].

In the management of GBS, immunomodulatory medication is an important component, but supportive care is also an essential part
of the treatment process. Patients may receive physical and occupational therapy as part of their supportive care. These therapies are

intended to assist patients in regaining their function and prevent problems such as deep vein thrombosis and pneumonia [17].

To summarize, Guillain-Barré syndrome is an acute form of immune-mediated neuropathy that has the potential to cause considerable
morbidity and mortality. In most cases, the condition is brought on by infections that occurred in the patient's past and can bring about
fast progressing motor weakness as well as sensory problems. Patients who have GBS really need to have a diagnosis as soon as possible
and begin immunomodulatory treatment, such as [VIg, as soon as possible in order for their outcomes to improve. The provision of sup-

portive care is also an essential part of the management of GBS.

The pathogenesis of GBS

It is not fully understood how GBS develops, although it is believed to include molecular mimicry between the pathogen and periph-
eral nerve antigens, which results in the development of autoantibodies that cross-react with the peripheral nerves. The exact etiology
of GBS is not fully understood. A respiratory or gastrointestinal infection caused by a variety of pathogens, such as Campylobacter jejuni,
cytomegalovirus, Epstein-Barr virus, Mycoplasma pneumoniae, and the Zika virus, is typically the initial trigger for Guillain-Barré syn-
drome, as stated in a review article that was published in the Journal of Neurology, Neurosurgery, and Psychiatry. Antibodies are produced

as a result of the immune response to the infection. These antibodies are able to detect the infectious agent as well as components of the
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myelin sheath that surrounds the peripheral nerves. Following this step, the cross-reactive antibodies bind to the myelin sheath and cause
damage to it. This leads to demyelination, which in turn leads to nerve dysfunction. Other mechanisms, such as the activation of comple-
ment, the recruitment of inflammatory cells, and the production of cytokines and chemokines, have been postulated to play a role in the

pathogenesis of GBS. This is in addition to the production of autoantibodies, which is already known to play a role [19].

The treatment of GBS

It includes immunomodulatory medications to lessen the severity of the disease and shorten its duration, as well as supportive care
to manage symptoms and prevent complications. Both intravenous immunoglobulin (IVIG) and plasmapheresis have been shown to be
equally beneficial in the treatment of GBS, according to a meta-analysis that was recently published in the Cochrane Database of Systematic
Reviews. It has been demonstrated that both treatments cut the amount of time needed for recovery, reduce the number of days spent in
the hospital, and enhance outcomes overall. On the other hand, intravenous immunoglobulin (IVIG) is more commonly used since it is
simpler to administer, carries a lower risk of problems, and is more widely available. On the other hand, the use of corticosteroids is not
advised for the treatment of GBS. Corticosteroids did not enhance patient outcomes and may even increase the risk of complications, such
as sepsis and gastrointestinal bleeding, according to the findings of a systematic review and meta-analysis that was recently published in
the journal Neurology. As a result, corticosteroids should not be utilized as the primary treatment for GBS. Pain management, breathing
support (such as mechanical ventilation), and physical therapy to avoid muscle atrophy and enhance recovery are some of the other sup-
portive interventions that may be used for GBS patients. It is essential to keep in mind that the treatment of GBS should be customized
depending on the specific symptoms of the patient, the degree of disease severity, and any other relevant circumstances. Thus, decisions
regarding treatment should be made in cooperation with a neurologist or another healthcare provider who has experience with GBS
[11,20,21].

Chronic inflammatory demyelinating polyradiculoneuropathy

Inflammatory demyelinating polyradiculoneuropathy, also known as chronic inflammatory demyelinating polyradiculoneuropathy
(CIDP), is a chronic immune-mediated neuropathy that mostly affects the peripheral nerve system. It can either have a relapsing-remitting
course or a progressive one, and it can cause symmetric or asymmetric sensorimotor polyneuropathy. The disease's progression can be
either slow or rapid. The incidence of CIDP is believed to be between one and two instances per one hundred thousand persons each year.
This is significantly lower than the incidence of GBS. Those in their forties and sixties are more likely to be affected by it, and men are

more likely to be affected than women.

The diagnosis of CIDP

Clinical characteristics, nerve conduction investigations, and an examination of cerebrospinal fluid (CSF) all contributed to the conclu-
sion. Clinical symptoms of chronic inflammatory demyelinating polyneuropathy (CIDP) include weakness, sensory impairments, and are-
flexia, as stated in a review that was published in the Journal of Clinical Medicine. Nerve conduction investigations often indicate evidence
of demyelination. A study of the cerebrospinal fluid can reveal increased protein levels or lymphocytic pleocytosis. It is essential to keep
in mind that CIDP can be difficult to diagnose because many different illnesses, including diabetic neuropathy and genetic neuropathies,
can present with symptoms that are very similar to those of CIDP. As a result, the diagnosis of CIDP should only be made after consulting

a neurologist or another healthcare provider who is experienced in the diagnosis and treatment of peripheral neuropathies [22].

The pathogenesis of CIDP

Although it is not fully understood, it is believed to include a synergistic interaction between humoral and cellular immunity processes.
Autoantibodies against myelin proteins, including myelin-associated glycoprotein (MAG), were discovered in a subset of patients with
chronic inflammatory demyelinating polyneuropathy (CIDP), according to a review that was recently published in the Journal of Clini-

cal Medicine. These autoantibodies have the potential to harm the myelin sheath and the axons of the peripheral nerves. On the other
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hand, not every patient diagnosed with CIDP has detectable autoantibodies, which suggests that there may be additional immunological
processes at play. There is some speculation that T-cell-mediated immune responses against myelin antigens are also involved in the
development of chronic inflammatory demyelinating polyneuropathy (CIDP). Patients who suffer from CIDP have been shown to have an
increased number of T cells and other immune cells infiltrating their peripheral nerves. These immune cells have the potential to release
cytokines that are pro-inflammatory, which can cause inflammation as well as damage to the myelin sheath and axons. It is also likely that
genetic factors have a role in the development of CIDP. A higher risk of CIDP has been related with particular human leukocyte antigen
(HLA) alleles, therefore it is plausible that genetic factors play a role. A complicated interaction between immune cells, autoantibodies,
and genetic factors is likely involved in the development of chronic inflammatory demyelinating polyneuropathy (CIDP), which suggests
that the cause of CIDP is multiple [22-24].

The treatment of CIDP

Immunomodulatory treatments, such as intravenous immunoglobulin (IVIG), corticosteroids, and immunosuppressants are used in
the treatment of chronic inflammatory demyelinating polyneuropathy (CIDP). IVIG and corticosteroids are both considered to be effective
first-line therapy, whereas immunosuppressants are utilized as second-line medicines for patients whose conditions do not respond to
the first two treatments. Plasma exchange is yet another possibility that could be looked into in certain circumstances. In addition, the
monoclonal antibody rituximab, which is used to specifically target B cells, has also been utilized in the treatment of CIDP. The appropri-
ate course of treatment is determined by a number of factors, including the severity of the patient's condition, their reaction to any prior

treatments, and any potential adverse effects [25-28].

Summary

Immune-mediated neuropathies result from aberrant immunological responses to peripheral nerves. Inmune-mediated neuropathies

research findings are summarized below.

GBS is the most frequent immune-mediated neuropathy. A respiratory or gastrointestinal illness precedes acute flaccid paralysis.
Chronic immune-mediated neuropathy CIDP causes symmetric limb weakening and sensory loss. Inmune-mediated neuropathies are
caused by aberrant T-cell and B-cell immunity against peripheral nerves. Corticosteroids, IVIG, and plasmapheresis are often used to treat
immune-mediated neuropathies. Early detection and treatment prevent permanent nerve damage and impairment. Immune-mediated
neuropathies vary in prognosis depending on kind, severity, and therapy response. Immune-mediated neuropathies are complex illnesses
that require rapid diagnosis, treatment, and prevention of long-term damage.
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