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Abstract

Myopathies are a group of disorders in which the body's immune system attacks the muscles, causing weakness and wasting of the 
affected muscles. This type of myopathy is caused by the immune system. There have been a number of studies conducted with the 
primary goals of elucidating the underlying mechanisms and coming up with effective treatments for these conditions. The primary 
objective of this research was to conduct a literature search focusing on recent developments in the understanding of myopathies 
brought on by the immune system. In conclusion, the findings of these studies shed light on the complexity of myopathies brought on 
by the immune system as well as the necessity of using personalized approaches in the diagnosis and treatment of these conditions. 
Additional research is required to better understand the mechanisms that are at play and to develop therapies that are more specifi-
cally aimed at treating these conditions. 
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An overview of myopathies caused by the immune system

Immune-mediated myopathies are a group of acquired muscle diseases that include dermatomyositis, necrotizing autoimmune my-
opathy, overlap myositis, and inclusion body myositis [1,2]. With the exception of inclusion body myositis, many diseases can be ef-
fectively treated with medicines that suppress the immune system. A condition known as dermatomyositis is characterized by a rash 
that appears on the skin as well as a weakness in the muscles that are located proximal to the skin. Perifascicular atrophy, perimysial 
and perivascular infiltrates of CD4+ T cells, B cells, and plasmacytoid dendritic cells, as well as sarcolemmal overexpression of MHC1, 
are all found in biopsies taken from affected muscles. The deposition of membrane assault complex on intramuscular capillaries is an 
early manifestation of dermatomyositis. The cause of the microangiopathy is unknown; however, dermatomyositis manifests itself in this 
way. Seventy percent of patients who have been diagnosed with dermatomyositis have a specific autoantibody that has been linked to a 
number of clinical manifestations. Two examples of this category of antibodies are anti-nuclear matrix protein NXP2 antibodies and anti-
transcriptional factor 1 (TIF-1) antibodies. There is a correlation between exposure to this and an increased risk of developing cancer. 
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Significant cutaneous abnormalities such as skin ulcers and interstitial lung disease can develop in patients who have antibodies to the 
MDA5 gene, which is associated with melanoma differentiation. Antisynthetase syndrome is a form of autoimmune myopathy that has 
been linked to a number of other diseases that affect the connective tissue. Overlap myositis is a form of myopathy that affects the muscles, 
and this is a common symptom of the condition. It has been discovered that patients suffering from this condition have autoantibodies 
that are directed against multiple aminoacyl tRNA synthetases. Patients who are found to have anti-Jo antibodies have an increased risk 
of developing Raynaud's phenomenon as well as radial finger skin lesions, also known as mechanic's hands. There is also a connection 
between myopathy and interstitial lung disease. Symptoms of immune-mediated necrotizing myopathy include proximal muscular weak-
ness, elevated levels of creatine kinase, muscle biopsies demonstrating necrosis and regeneration with low or no lymphocytic infiltration, 
overexpression of MHC1, and membrane-attack complex deposition on non-necrotic fibers. Immune-mediated necrotizing myopathy is a 
rare form of myopathy that affects the immune system. Muscle biopsies that show little or no lymphocytic infiltration are another way to 
diagnose immune-mediated necrotizing myopathy. Autoantibodies to signal recognition particle (anti-SRP) or 3-hydroxyl 3-methylgluta-
ryl coenzyme-A reductase (HMGCR), an enzyme that catalyzes the rate-limiting step in cholesterol production, are found in approximately 
two-thirds of patients. HMGCR is an enzyme that catalyzes the step in cholesterol production that is responsible for the majority of the 
rate-limiting activity. An enzyme known as HMGCR is responsible for catalyzing the stage of cholesterol production that is most likely to 
give rise to health complications. Those individuals who have a history of taking statins are the ones who are most likely to have antibod-
ies to HMGCR. On muscle biopsies, patients with inclusion body myositis have CD8+ inflammatory infiltrates as well as rimmed vacuoles, 
ragged red fibers indicating mitochondrial damage, and aberrant protein aggregates, indicating both an inflammatory and a degenerative 
process. This is because inclusion body myositis is characterized by a combination of inflammatory and degenerative processes. This is 
due to the fact that inclusion body myositis is distinguished by a confluence of inflammatory and degenerative processes in the affected 
muscles. Patients who have been diagnosed with sporadic inclusion body myositis have a 30 - 60% chance of having autoantibodies that 
are directed against cytosolic 5'-nucleotidase 1 A in their bodies [3,4].

Types of myopathies caused by the immune system

Myopathies are a group of muscular disorders that affect the muscles of the human body that are responsible for movement. These 
muscles include the skeletal muscles. Mutations in genes, infections, exposure to toxins, and autoimmune diseases are all potential trig-
gers for myopathies. Myopathies that are brought on by the immune system are classified into a subcategory known as immune-mediated 
myopathies (IMMs). These diseases are distinguished by inflammation as well as damage to the muscle fibers, which ultimately results 
in a loss of muscle mass and strength. In this article, we will go over the various types of immune-mediated myopathies, their symptoms, 
diagnosis, and treatment, as well as the most recent research in this area [1].

Inflammation and immune-mediated myopathies

Inflammatory myopathies and non-inflammatory myopathies are the two primary categories that immune-mediated myopathies fall 
into. There are several different types of immune-mediated myopathies, and they can be divided into these two categories based on their 
clinical and pathological characteristics [2].

Inflammatory myopathies

Inflammatory myopathies (IM) are a group of autoimmune diseases that primarily affect the muscles and cause inflammation. The 
three main subtypes of inflammatory myopathies are discussed below.

Dermatomyositis, also known simply as DM, is an extremely uncommon autoimmune condition that can affect both the skin and the 
muscles. Rash, weakness in the muscles, and difficulty swallowing are some of the symptoms of diabetes mellitus. Diabetes mellitus is 
frequently linked to a number of other autoimmune conditions, including lupus, rheumatoid arthritis, and scleroderma [5]. Dermatomyo-
sitis, also known simply as DM, is an extremely uncommon autoimmune disease that can manifest in either children or adults. Inflamma-
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tion of the skin and muscles is one of the hallmarks of diabetes mellitus, which can result in a wide range of symptoms [5]. Among the 
most typical manifestations of diabetes mellitus are the following: 

•	 A distinctive rash, which typically appears on the face, neck, shoulders, and upper chest Weakness in the muscles, particularly in the 
proximal muscles (which are the muscles closest to the trunk of the body), which can make it difficult to climb stairs, get up from a 
chair, or lift objects [6].

•	 Tiredness as well as a loss of energy [7].

•	 Difficulty swallowing, which can lead to aspiration pneumonia [8].

•	 Aspiration pneumonia can be caused by difficulty swallowing.

•	 Soreness and stiffness in the joints [9].

•	 Difficulty in drawing a full breath [9].

•	 Raynaud's phenomenon, in which the extremities, most commonly the fingers and toes, turn white or blue in response to exposure 
to cold temperatures or stress [10].

DM is classified as an autoimmune disease because it is caused by the immune system of the body attacking healthy cells and tissues in 
error. It is currently unknown what exactly causes DM, but researchers believe that a number of factors, both genetic and environmental, 
play a role [11].

DM is frequently linked to a number of other autoimmune conditions, including scleroderma, rheumatoid arthritis, and lupus. Accord-
ing to the findings of some studies, up to twenty-five percent of people who have diabetes also have another autoimmune disease. Some 
researchers believe that there may be shared genetic or environmental factors that contribute to the development of these conditions 
[12,13]. It is not clear why DM is linked to other autoimmune diseases, but some researchers believe that there may be shared genetic or 
environmental factors that contribute to the development of these conditions:

In a nutshell, DM is a rare form of autoimmunity that impacts both the skin and the muscles. This condition is frequently linked to other 
forms of autoimmunity, such as lupus, rheumatoid arthritis, and scleroderma. It is imperative that you get medical help as soon as you can, 
whether you are the one experiencing symptoms of diabetes mellitus or you know someone who is.

1.	 Polymyositis (PM): PM is a rare autoimmune disease that causes muscle inflammation and weakness. The symptoms of PM include 
difficulty in climbing stairs, getting up from a chair, and lifting objects. PM is often associated with other autoimmune diseases such 
as scleroderma, lupus, and rheumatoid arthritis [14]. PM is a rare autoimmune disease that causes muscle inflammation and weak-
ness, particularly in the proximal muscles (i.e. those closer to the trunk of the body). The exact cause of PM is not fully understood, 
but it is believed to be the result of a combination of genetic and environmental factors [15]. PM can occur at any age, but it most 
commonly affects individuals between the ages of 40 and 60. The symptoms of PM may develop gradually or suddenly and can in-
clude progressive muscle weakness, especially in the proximal muscles, difficulty climbing stairs, getting up from a chair, or lifting 
objects, fatigue, and dysphagia (difficulty swallowing), muscle pain and tenderness, shortness of breath and respiratory weakness. 
PM is often associated with other autoimmune diseases such as scleroderma, lupus, and rheumatoid arthritis. In fact, up to 30% 
of individuals with PM also have another autoimmune disease. The co-occurrence of multiple autoimmune diseases is known as 
"overlap syndrome" [12,13]. 

2.	 Inclusion body myositis (IBM): IBM is the most common form of inflammatory myopathy in older adults. It causes muscle weak-
ness and wasting in the muscles of the arms, legs, and throat. IBM is often misdiagnosed as PM or amyotrophic lateral sclerosis 
(ALS) [16]. Inclusion body myositis (IBM) is a rare autoimmune disease and is the most common form of inflammatory myopathy 
in individuals over the age of 50. IBM is characterized by muscle weakness and wasting in the muscles of the arms, legs, and throat. 
The exact cause of IBM is not known, but it is believed to be related to an abnormal immune response in the muscle cells. IBM is 
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often misdiagnosed as polymyositis (PM) or amyotrophic lateral sclerosis (ALS) due to similarities in symptoms. However, there are 
some distinguishing features of IBM, such as slow and insidious onset of symptoms, asymmetrical weakness, affecting one side of 
the body more than the other, involvement of the distal muscles (i.e. those farther from the trunk of the body), such as the muscles 
of the hands and feet, resistance to standard treatments for PM or other inflammatory myopathies [17-19]. Taken together, IBM is a 
progressive disease with no known cure, and current treatments only offer limited symptomatic relief. However, ongoing research 
is exploring potential therapies, such as immune-modulating drugs and gene therapy.

Non-inflammatory myopathies

Myopathies that are immune-mediated but do not result in inflammation are referred to as non-inflammatory myopathies, or NIM for 
short [20]. The following are the three primary categories of non-inflammatory myopathies:

1.	 Necrotizing myopathy (NM): NM is a form of muscle wasting and weakness that is caused by a rare form of autoimmune disease. 
In contrast to IMs, NM does not result in inflammation of the muscle. The inability to perform tasks such as climbing stairs, lifting 
objects, and getting up from a chair is one of the symptoms of NM [21]. NM is not characterized by inflammation of the muscles, 
as is the case with the majority of immune-mediated myopathies (IMs). In its place, it is characterized by necrosis of the muscle 
fibers, also known as the death of muscle fibers, which leads to weakness and wasting of the muscles. The inability to climb stairs, 
lift objects, or get up from a chair is a common symptom of neuromyelitis optica (NM), which is similar to other conditions that are 
associated with muscle weakness. Other symptoms may include fatigue, difficulty swallowing (dysphagia), and dyspnea (difficulty 
breathing) (shortness of breath). In order to confirm the presence of muscle fiber necrosis and rule out other potential causes of 
muscle weakness, NM is typically diagnosed through a combination of clinical evaluation, blood tests, imaging studies, and muscle 
biopsies. In most cases, the treatment for NM consists of the use of immunosuppressant medications to lessen the abnormal im-
mune response and supportive measures to keep the muscle strength and function intact [22-25]. 

2.	 Anti-synthetase syndrome (ASS): ASS is an uncommon autoimmune disease that causes inflammation in the muscles as well as 
interstitial lung disease. Weakness in the muscles, pain in the joints, and shortness of breath are some of the symptoms of ASS [26]. 
Anti-synthetase syndrome, also known as ASS, is a relatively uncommon autoimmune disease that is characterized by inflammation 
of the muscles as well as interstitial lung disease (ILD). Anti-synthetase antibodies are the specific antibodies that are discovered in 
the blood of people who are affected by the syndrome. These antibodies are the reason why the syndrome was given its name. Mus-
cle weakness, joint pain, and shortness of breath are the most common symptoms of Acute Symptomatic Sclerosis (ASS), although 
these symptoms can vary from person to person. Fever, the Raynaud phenomenon, and rashes on the skin are all possible additional 
symptoms. In terms of diagnosis, a clinical evaluation, laboratory tests, and imaging studies are typically used to confirm the pres-
ence of muscle inflammation, immunologic lupus dilatans (ILD), and anti-synthetase antibodies. Typically, this process takes place 
over the course of several days. Immunosuppressive medications, such as corticosteroids and other immunomodulatory drugs, are 
typically used in the treatment of acquired systemic sclerosis (ASS), with the goal of reducing the immune response and preventing 
further damage to the muscles and lungs [27-29]. 

3.	 Immune-mediated necrotizing myopathy (IMNM): IMNM is a rare autoimmune disease that causes muscle weakness and wasting. 
It is characterized by a progressive degeneration of muscle tissue. Unlike NM, IMNM does not result in inflammation of the muscles 
[22]. The inability to perform tasks such as climbing stairs, lifting objects, and getting up from a chair is one of the symptoms of 
IMNM. It is true that Immune-Mediated Necrotizing Myopathy, also known as IMNM, is a rare autoimmune disease that leads to the 
wasting and weakness of muscles. IMNM is distinguished from other types of myositis, such as polymyositis and dermatomyosi-
tis, in that it causes necrosis (cell death) in the muscle but does not cause a significant amount of inflammation. The pathology of 
IMNM has been investigated by a number of studies, and those studies have reported findings that are consistent with necrotizing 
myopathy. These findings include necrosis and regeneration of muscle fibers, as well as a lack of inflammatory infiltrates [30-32]. 
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For instance, Mammen., et al. [30] conducted research in which they examined muscle biopsies taken from patients diagnosed with 
IMNM. They discovered that necrosis and regeneration were the most prominent histologic features, but there was no significant 
inflammation present. In line with the findings of the previous study, Allenbach., et al. [31] found that muscle biopsies taken from 
patients with IMNM showed necrosis of muscle fibers accompanied by regeneration, but no evidence of inflammation. There is 
evidence to suggest that IMNM is associated with specific autoantibodies, such as anti-SRP (signal recognition particle) and anti-
HMGCR (3-hydroxy-3-methylglutaryl-coenzyme A reductase) antibodies, which target proteins involved in muscle function. This is 
in addition to the muscle pathology that has been observed in patients with IMNM [33,34]. Overall, IMNM does not cause significant 
inflammation in the muscles; however, it is distinguished by the necrosis and regeneration of muscle fibers, in addition to the pres-
ence of specific autoantibodies.

Symptoms of immune-mediated myopathies:

The symptoms of immune-mediated myopathies vary from disease to disease and from patient to patient depending on the severity of 
the condition [35]. However, the following are some of the most frequently experienced symptoms of IMs:

1.	 Weakness and atrophy of the skeletal muscles Weakness of the skeletal muscles is the most common symptom of IMs. In most cases, 
the muscles in the arms, legs, and trunk are the ones to suffer from the weakness. In extreme cases, the weakness can affect the 
muscles that are responsible for breathing and swallowing, which can have serious consequences [35]. Weakness and atrophy of 
the muscles are two of the most characteristic symptoms of immune-mediated myopathies (IMs). The muscle weakness typically af-
fects the muscles in the arms, legs, and trunk, and its severity can range from mild to severe. The condition is known as myasthenia 
gravis. In extreme circumstances, the weakness can affect the muscles that are in charge of breathing and swallowing, which can be 
extremely dangerous. Although the precise mechanisms that cause muscle weakness and wasting in IMs are not fully understood, 
it is thought that it is related to inflammation and damage to the muscles caused by an abnormal immune response. This theory is 
based on the fact that IMs are thought to be caused by an abnormal immune response. In order to diagnose IMs, clinical evaluations, 
blood tests, imaging studies, and muscle biopsies are frequently used in conjunction with one another to determine the particular 
form of myopathy that is present and to direct treatment. The treatment of muscle weakness and wasting in IMs typically involves 
a combination of medications to reduce inflammation and modify the immune response, in addition to physical therapy and other 
supportive measures, with the goal of maintaining muscle strength and function [36-39]. 

2.	 Exhaustion Two of the most common symptoms of IMs is exhaustion. It is frequently brought on by a lack of muscle strength and 
can be severe enough to restrict typical daily activities [39]. One of the most common signs and symptoms of immune-mediated 
myopathies is fatigue (IMs). It is frequently brought on by the muscle weakness and wasting that goes hand in hand with these 
conditions, and it can be severe enough to restrict day-to-day activities and negatively affect quality of life. The precise mechanisms 
that are responsible for fatigue in IMs are not fully understood, but it is believed that it is connected to the metabolic and immune 
system changes that take place as a result of the disease. In addition, the psychological impact of coping with a chronic condition 
that is frequently debilitating can contribute to feelings of fatigue and low energy levels. It can be difficult to manage fatigue in IMs, 
but techniques like physical activity, energy conservation methods, and medications that improve energy levels and reduce inflam-
mation can all be helpful in improving symptoms [37].

3.	 Pain: Some people who have IMs may experience muscle pain, which is typically at its worst after they have participated in physi-
cal activity [35]. One of the symptoms that may be present in some individuals who have immune-mediated myopathies is pain or 
tenderness in the muscles (IMs). This pain is frequently worse after activity or exercise, and it may be accompanied by a feeling 
of muscle weakness as well as fatigue. It is not fully understood what causes muscle pain in IMs, but it is thought to be related to 
inflammation and damage to the muscles, as well as the effects of the immune response on the nervous system and other tissues 
in the body. The exact cause of muscle pain in IMs is not fully understood. It can be difficult to manage the muscle pain that comes 
with IMs, but treatments like light exercise, physical therapy, and medications that reduce inflammation and help manage pain can 
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be helpful in improving symptoms. It is essential to keep in mind that not everyone who has IMs will experience muscle pain, and 
both the intensity of the pain and the frequency with which it occurs can vary greatly from person to person [36,37].

4.	 Immune-mediated myopathies typically present themselves with symptoms such as difficulty climbing stairs, getting up from a 
chair, and lifting objects (IMs). These pursuits call for a certain level of muscular stamina, particularly in the thighs, hips, and core 
muscles, all of which are frequently weakened by IMs. In more severe cases, the weakness and atrophy of these muscles can make 
it difficult or even impossible to perform these activities independently, which can have a significant impact on both day-to-day life 
and quality of life [36].

Summary

Myopathies are a group of diseases in which the body's immune system mistakenly attacks its own muscle tissue, which leads to mus-
cle weakness, inflammation, and damage. These diseases are caused by the immune system. The conditions known as dermatomyositis, 
polymyositis, and inclusion body myositis are the most common types of immune-mediated myopathies.

The primary goals of research on immune-mediated myopathies have been to gain an understanding of the underlying mechanisms 
underlying these diseases, to improve diagnostic techniques, and to develop new therapies to treat the symptoms of immune-mediated 
myopathies and slow the progression of these diseases. Methotrexate and rituximab are two examples of immunosuppressant drugs 
that have been investigated in recent research for their potential to treat dermatomyositis and polymyositis by lowering inflammation 
and protecting muscle tissue. Other research has been conducted to investigate the efficacy of new targeted therapies, such as anti-CD20 
antibodies and anti-TNF-alpha antibodies, in treating these diseases. Overall, research into myopathies brought on by the immune system 
is still in its early stages, and scientists have a long way to go before they have a complete understanding of these difficult and frequently 
debilitating conditions. However, recent progress in understanding their underlying mechanisms and developing new treatments offers 
hope for improved diagnosis and treatment in the future.
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