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Abstract

Autoimmune bone diseases present unique challenges in both diagnosis and treatment,
often resulting in debilitating consequences for patients. This study explores the
complexities surrounding autoimmune bone diseases, including their etiology,
pathogenesis, and clinical manifestations. An evaluation leads the inspection; about 35
publications from 2005-2023 and all work completed in Microsoft Word. Despite
advancements in medical understanding, significant gaps remain in fully elucidating the
underlying mechanisms driving these conditions. Furthermore, conventional therapeutic
approaches often yield limited efficacy and may be accompanied by adverse effects.
Consequently, there is an urgent need for innovative therapeutic strategies tailored to
address the specific immunological dysregulation underlying autoimmune bone diseases.
It’s also discusses prospective therapeutics, including emerging biologic agents, targeted
immunomodulatory therapies, and regenerative medicine approaches, which hold promise
in revolutionizing the management of autoimmune bone diseases. However, the translation
of these promising therapies from preclinical studies to clinical practice presents its own
set of challenges, including safety concerns, optimal dosing regimens, and long-term
efficacy. Therapeutic approach for autoimmune diseases include physical therapy, non-
steroidal anti-inflammatory drugs (NSAIDSs), corticosteroids, disease-modifying anti-
inflammatory drugs (DMARDs), anticytokine therapies, inhibition of intracellular-
signaling pathways, costimulation inhibition, biological inhibitors of T cell. Autoimmune
bone diseases present diagnostic and treatment challenges due to their complexity and
variability in symptoms, requiring comprehensive interdisciplinary approaches for
effective management. In conclusion all though autoimmune disease is not curable. This

challenges but it can be suppress by available therapeutic approach.
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1. Introduction

Autoimmune bone diseases represent a diverse group of conditions characterized by
dysregulation of the immune system, leading to inflammation and damage to bone tissue.
These diseases pose significant challenges to patients and healthcare providers alike due to
their complexity, heterogeneity, and often debilitating effects on skeletal health. However,
advancements in our understanding of the underlying mechanisms driving autoimmune
bone diseases have opened avenues for the development of prospective therapeutics aimed
at managing symptoms, halting disease progression, and improving quality of life for
affected individuals [1]. In recent years, autoimmune bone diseases have garnered
increasing attention within the medical and scientific communities, driven by a growing
recognition of their prevalence and impact on global health. Conditions such as rheumatoid
arthritis (RA), systemic lupus erythematosus (SLE), and ankylosing spondylitis (AS) are
among the most well-known autoimmune disorders affecting the skeletal system. However,
there are also rare and less understood conditions, such as SAPHO syndrome (synovitis,
acne, pustulosis, hyperostosis, and osteitis) and chronic recurrent multifocal osteomyelitis
(CRMO), which present unique challenges in diagnosis and management [2]. One of the
primary challenges in treating autoimmune bone diseases lies in their complex etiology,
which involves a combination of genetic predisposition, environmental factors, and
dysregulated immune responses. These diseases often manifest with diverse clinical
presentations, ranging from joint pain and stiffness to bone deformities and systemic
complications. Moreover, the progressive nature of many autoimmune bone diseases can
lead to irreversible damage, functional impairment, and increased risk of comorbidities
such as osteoporosis and cardiovascular disease [3]. Traditional approaches to managing
autoimmune bone diseases have primarily focused on symptomatic relief and
immunosuppression to control inflammation. While these strategies have been effective
for many patients, they are often associated with significant side effects and may not
adequately address the underlying immune dysregulation driving disease progression.
Furthermore, a subset of patients may be refractory to conventional therapies or experience
disease flares despite treatment optimization, highlighting the need for alternative
therapeutic modalities [4]. In recent years, there has been a surge of interest in the

development of targeted biologic agents and immunomodulatory therapies for autoimmune
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bone diseases. These novel interventions aim to selectively inhibit key mediators of
inflammation, restore immune homeostasis, and preserve bone integrity. From monoclonal
antibodies targeting pro-inflammatory cytokines such as tumor necrosis factor-alpha
(TNF-0) and interleukin-6 (IL-6) to small molecule inhibitors of intracellular signaling
pathways, a diverse array of prospective therapeutics are being investigated in preclinical
and clinical settings [5]. In this review, we will explore the challenges inherent in
diagnosing and managing autoimmune bone diseases, with a focus on their diverse clinical
manifestations, underlying pathophysiology, and impact on patient outcomes.
Additionally, we will discuss the current landscape of prospective therapeutics in
development, highlighting emerging treatment modalities and ongoing clinical trials aimed
at addressing the unmet needs of patients with these complex and often debilitating
conditions [6]. By elucidating the complexities of autoimmune bone diseases and exploring
the potential of innovative therapeutic approaches, we aim to provide insights that may

ultimately improve outcomes and quality of life for affected individuals [7].

1.1 Etiology of Autoimmune Bone disease

Autoimmune bone diseases, such as rheumatoid arthritis (RA), systemic lupus
erythematosus (SLE), and ankylosing spondylitis (AS), among others, are complex
conditions with multifactorial etiologies. Here are some factors that contribute to the

development of autoimmune bone diseases:

Genetics: There is a significant genetic component to autoimmune diseases, including
those affecting the bones. Certain genes predispose individuals to develop autoimmune
disorders. For example, specific human leukocyte antigen (HLA) genes have been
associated with increased susceptibility to autoimmune bone diseases such as RA and AS
[8].

Immune system dysfunction: In autoimmune diseases, the immune system mistakenly
attacks the body's own tissues. In the case of autoimmune bone diseases, this immune
dysregulation targets components of the musculoskeletal system, leading to inflammation
and tissue damage in bones and joints.

Environmental factors: Environmental triggers, such as infections, smoking, and
exposure to certain chemicals, may play a role in initiating or exacerbating autoimmune

3
©Daffodil International University



bone diseases in genetically susceptible individuals. For example, smoking has been linked
to an increased risk of developing RA [9].

Hormonal influences: Hormones, particularly estrogen, may influence the development
and progression of autoimmune bone diseases. For instance, women are more likely to
develop RA than men, and hormonal changes, such as those occurring during pregnancy
and menopause, can affect disease activity.

Microbiome: Emerging research suggests that alterations in the composition of the gut
microbiome may contribute to the development of autoimmune diseases, including those
affecting the bones. Disruptions in the balance of gut bacteria can influence immune system
function and promote inflammation, potentially contributing to autoimmune bone diseases.
Epigenetics: Epigenetic modifications, which affect gene expression without altering the
underlying DNA sequence, may also play a role in the development of autoimmune bone
diseases. Environmental factors and lifestyle choices can influence epigenetic changes,
impacting immune function and disease susceptibility [10].

Dysregulated cytokine production: Cytokines are signaling molecules that regulate
immune responses and inflammation. In autoimmune bone diseases, there is dysregulated
production of cytokines, such as tumor necrosis factor-alpha (TNF-alpha), interleukin-1
(IL-1), and interleukin-6 (IL-6), which contribute to inflammation and tissue damage in
bones and joints.

Autoantibodies: Autoantibodies, antibodies that mistakenly target the body's own tissues,
are characteristic features of many autoimmune diseases, including those affecting the
bones. For example, rheumatoid factor and anti-cyclic citrullinated peptide (anti-CCP)

antibodies are commonly found in individuals with RA [11].

Overall, autoimmune bone diseases result from a complex interplay of genetic,
environmental, hormonal, immunological, and epigenetic factors. Further research is
needed to fully understand the etiology of these conditions and develop more effective

treatments.
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1.2 Pathogenesis of Autoimmune Bone disease

Immune tolerance is breached in the pathophysiology of autoimmune disorders, albeit
numerous pathways may generate this event. It is generally acknowledged that certain
combinations of both genetic and environmental factors impact the growth of autoimmune
diseases, as is associated with numerous illnesses. It is now clear that, even in the lack of
sequencing mutations, alterations in DNA and DNA-protein structure may affect how
genes are expressed [12]. This is known as the epigenetic phenomena, and the identification
of the process regulating gene regulation has opened up a whole new field of study for the
diagnosis and treatment of illnesses. The application of epigenetic approaches to regulate
gene expression has demonstrated considerable promise in the creation of novel
therapeutics for autoimmune disorders because of the wide range of cellular and molecular
derangements associated with autoimmune conditions. Specifically, the diversity observed
in the phenotypes of autoimmune disorders suggests that different people with the same
autoimmune disease may have different triggers or different patho physiologies.

Implemented [13].

1.3 Preventive action of Autoimmune Bone disease

Preventive measures for autoimmune bone diseases primarily revolve around managing
the underlying autoimmune condition and promoting bone health. Here are some strategies
that may help in preventing autoimmune bone diseases [14]:

Manage the Underlying Autoimmune Condition: Since autoimmune bone diseases are
often secondary to autoimmune disorders such as rheumatoid arthritis, lupus, or ankylosing
spondylitis, controlling the primary autoimmune condition is crucial. This may involve
medications such as disease-modifying Antirheumatic drugs (DMARDS), biologics, or
immunosuppressants, as prescribed by a rheumatologist or immunologist.

Regular Medical Monitoring: Regular check-ups with healthcare providers, including
rheumatologists or orthopedic specialists, can help monitor the progression of autoimmune
conditions and detect any signs of bone involvement early on [15].

Medication Adherence: Strict adherence to prescribed medications is essential to manage

autoimmune conditions effectively and prevent complications such as bone damage.
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10.

Lifestyle Modifications: Adopting a healthy lifestyle can support overall bone health. This
includes maintaining a balanced diet rich in calcium and vitamin D, engaging in weight-
bearing exercises to strengthen bones, quitting smoking, limiting alcohol intake, and
ensuring adequate rest and stress management.

Bone Density Monitoring: Regular bone density scans (DEXA scans) may be
recommended, especially for individuals with autoimmune conditions known to affect
bone health, to assess bone density and detect osteoporosis or osteopenia early [16].
Calcium and Vitamin D Supplementation: Depending on individual needs and dietary
intake, supplementation with calcium and vitamin D may be advised, especially for those
at higher risk of bone loss due to autoimmune conditions or medications used to treat them.
Fall Prevention Strategies: People with autoimmune bone diseases, particularly those
with compromised bone strength, should take precautions to prevent falls, such as
removing trip hazards at home, using assistive devices if necessary, and practicing balance
exercises.

Avoidance of Excessive Corticosteroids: While corticosteroids are often used to manage
autoimmune conditions, long-term use can lead to bone loss and osteoporosis. Whenever
possible, healthcare providers may seek to minimize the dosage and duration of
corticosteroid therapy or explore alternative treatments [17].

Education and Awareness: Patients should be educated about the potential impact of
autoimmune conditions on bone health and the importance of adhering to treatment plans,
lifestyle modifications, and preventive measures.

Consultation with Specialists: Collaborating with a multidisciplinary team of healthcare
providers, including rheumatologists, orthopedic specialists, endocrinologists, and
physical therapists, can ensure comprehensive management and prevention of

complications associated with autoimmune bone diseases [18].

It's important to note that preventive strategies may vary depending on the specific
autoimmune condition and individual health status. Therefore, individuals should work
closely with their healthcare providers to develop a tailored approach to prevention and

management.
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1.4 Relation between Rheumatoid arthritis and autoimmunity

Rheumatoid arthritis (RA) is a chronic autoimmune disorder characterized by
inflammation of the joints, which leads to pain, stiffness, swelling, and eventually joint
damage and deformity. The exact cause of RA is not fully understood, but it is believed to
involve a combination of genetic, environmental, and immunological factors [19].
Autoimmunity is a condition where the body's immune system mistakenly attacks its own
tissues, leading to inflammation and tissue damage. In the case of RA, the immune system
targets the synovium, which is the lining of the membranes that surround the joints. This
results in the production of autoantibodies, such as rheumatoid factor (RF) and anti-
citrullinated protein antibodies (ACPAS), which contribute to the inflammatory process

and joint damage.
Several factors contribute to the development of autoimmunity in RA:

Genetic predisposition: Certain genetic variations are associated with an increased risk of
developing RA. For example, specific human leukocyte antigen (HLA) alleles, particularly
the HLA-DRBL1 gene, are strongly linked to RA susceptibility. However, having these
genetic variants does not guarantee that a person will develop RA, indicating that

environmental factors also play a significant role.

Environmental triggers: Environmental factors, such as smoking, infections, and
hormonal changes, have been implicated in triggering or exacerbating RA. These factors
may interact with genetic predisposition to initiate an abnormal immune response against

self-antigens [20].

Dysregulation of the immune system: In RA, there is a dysregulation of the immune
system, leading to the activation of immune cells, particularly T cells and B cells, and the
production of inflammatory cytokines such as tumor necrosis factor-alpha (TNF-alpha),
interleukin-1 (IL-1), and interleukin-6 (IL-6). These inflammatory mediators contribute to

the destruction of joint tissues and the perpetuation of the autoimmune response.

Production of autoantibodies: Autoantibodies such as rheumatoid factor and ACPAs are
produced by B cells and target self-antigens, such as citrullinated proteins, which are

present in the synovium [21].
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2. Purpose of the study
This study aims to explore the challenges associated with autoimmune bone diseases and

evaluate the prospective therapeutics that hold promise in addressing these challenges.

e To identification of Challenges: The study will delve into the various challenges
encountered in the diagnosis and management of autoimmune bone diseases.

e Mechanistic Insights: By reviewing current literature and research findings, the
study will elucidate the underlying immunological mechanisms contributing to
autoimmune bone diseases.

e To evaluation of Prospective Therapeutics: The study will critically evaluate
emerging therapeutic approaches for autoimmune bone diseases, including
pharmacological agents, biologics, and immunomodulatory therapies.

e Clinical Implications and Future Directions: Based on the findings of this study,

implications for clinical practice and future research directions will be discussed.

©Daffodil International University



Chapter 3
Literature Review

©Daffodil International University

10



3.1 Bone Loss Triggered by the Cytokine Network in Inflammatory
Autoimmune Diseases

In vertebrates, reconstruction of bones is a lifetime procedure that depends on the proper
ratio of osteoblast bone creation to osteoclast bone resorption. Inflammatory autoimmune
ilinesses like rheumatoid arthritis, ankylosing spondylitis, inflammatory bowel disease, and
systemic lupus erythematosus are associated with bone loss and an increased risk of
fractures. Patients with inflammatory autoimmune illnesses experience considerable bone
loss as a result of the uncoupling of bone production and turnover caused by a network of
inflammatory cytokines released during chronic inflammation. The involvement of the
inflammatory cytokine network in the pathophysiological features and therapeutic
developments in inflammatory autoimmune disorders are reviewed and discussed here
[22].

3.2 Bone Marrow Transplantation for Autoimmune Diseases

BMT, or bone marrow transplantation, is increasingly showing promise as a therapy for
autoimmune disease patients. We have previously discovered that systemic lupus
erythematosus (SLE), rheumatoid arthritis (RA), immune thrombocytic purpura, which
insulin-dependent diabetes mellitus (IDDM), chronic glomerulonephritis, and some forms
of non-insulin-dependent diabetes mellitus can all be treated with allogeneic BMT (not
autologous BMT). On the other hand, we have discovered that transplanting partially
purified hemopoietic stem cells (HSCs) or T-cell-depleted bone marrow cells from
autoimmune-prone animals to normal mice induces autoimmune disorders in the
transplants. Nevertheless, after autologous BMT, there have been instances of autoimmune
disorders persisting or reoccurring quickly. In contrast, reports have indicated that
autoimmune disorders like myasthenia gravis, IDDM, and Graves' disease can be
adoptedly transferred from donors to recipients through allogeneic bone marrow
transplantation. We have suggested that inflammatory illness is "a stem cell illness™ in light
of these observations. We have developed a novel purification technique for HSCs in order
to elucidate the distinctions between normal and aberrant HSCs. We separated HSCs from
autoimmune-prone and normal mice applying this technique, then we contrasted the two

groups [23].

11
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3.3 The multiple faces of autoimmune-mediated bone loss

Because it encourages the local breakdown of cartilage and the systemic and local
breakdown of bone by osteoclasts, as well as inhibiting the production of new bone by
osteoblasts, inflammation is known to disturb normal bone homeostasis and cause bone
loss. It follows that inflammatory autoimmune illnesses frequently result in localized or
widespread bone loss. The processes underlying autoimmune disease that affect the bone,
nevertheless, are multifaceted and intricate. They encompass a spectrum of actions, from
immune cells directly attacking bone and cartilage to indirect effects resulting from
disruptions in the general regulation of bone regeneration. The present knowledge
regarding the processes underlying autoimmune-mediated bone loss is reviewed in this
overview in light of recent discoveries in two novel fields of study: integrative digestion
(which has demonstrated the presence of neuroendocrine loops that regulate bone
remodeling) and osteoimmunology, which examines the direct impact of immune cells on
bone [24].

12
©Daffodil International University



Chapter 4
Methodology

©Daffodil International University

13




4.1 Data collection procedure

Look for books, conference proceedings, peer-reviewed journals, and legal guidelines
pertaining to "*A Review on Autoimmune Bone Disease: Its challenges and Prospective
Therapeutics' To locate pertinent papers, reputable databases such as PubMed, Scopus,

Google Scholar, and Research Gate have been utilized.

e It has been starting work for this in January 2024.

e Every effort has been made to gather as much information as possible by using
search terms such as "Pathophysiology of Autoimmune Bone Disease,” "Prevention
of Autoimmune Bone Disease," "Management of Autoimmune Bone Disease,"” and
"Etiology of Autoimmune Bone Disease". These terms were checked for potential
exploits on educational bibliographic databases, web-based search engines,
PubMed, Research Gate, Google Scholar, and Medline.

e An academic evaluation leads the inspection; about 35 publications are examined
for this evaluation.

e Inan effort to streamline the process, compiling all data from 2005 to 2023 and all
work completed in Microsoft Word.

e Each assessment paper that was created was reviewed, and it got even more

scholarly. The gathered information has finally been distilled.

4.2 Data analysis strategy
Data analysis is the methodical application of statistical and/or logical tools for describing
and illustrating, condensing and summarizing, and evaluating data. Microsoft Excel was

used to analyses the data.

14
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5.1 Autoimmune bone diseases challenges
Autoimmune bone diseases present significant challenges for both patients and healthcare
providers due to their complexity and diverse manifestations. Some of the key challenges

associated with autoimmune bone diseases include:

Diagnosis: Autoimmune bone diseases often present with nonspecific symptoms, making
diagnosis challenging. This can lead to delays in treatment initiation and potentially

irreversible damage to bone and other affected tissues [35].

Differential Diagnosis: Distinguishing between autoimmune bone diseases and other
conditions with similar symptoms can be difficult. This requires careful consideration of
clinical presentation, laboratory tests, imaging studies, and sometimes invasive procedures

such as biopsies.

Disease Heterogeneity: Autoimmune bone diseases encompass a wide range of
conditions, each with its own unique clinical features, underlying mechanisms, and
treatment approaches. Managing this heterogeneity requires a tailored approach to patient

care, which can be challenging in clinical practice.

Disease Progression: Autoimmune bone diseases often have unpredictable disease
courses, with periods of remission and relapse. Predicting disease progression and
identifying factors that may exacerbate or mitigate disease activity are important but
challenging tasks [36].

Treatment Selection: Treatment options for autoimmune bone diseases include
immunosuppressive medications, biologics, and targeted therapies. Selecting the most
appropriate treatment for individual patients requires balancing efficacy, safety, and patient
preferences, which can be challenging given the limited evidence base for some therapies

and the potential for adverse effects.

Management of Complications: Autoimmune bone diseases can lead to various
complications, including fractures, joint deformities, and systemic manifestations affecting
other organs. Managing these complications requires a multidisciplinary approach

involving rheumatologists, orthopedic surgeons, endocrinologists, and other specialists.

16
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Patient Education and Support: Living with an autoimmune bone disease can have a
significant impact on patients' quality of life, requiring ongoing education, support, and
access to resources. Empowering patients to actively participate in their care and adhere to
treatment regimens is crucial but can be challenging, especially given the chronic nature of

these conditions [37].

Research and Innovation: Despite advances in understanding autoimmune bone diseases,
many aspects of their pathogenesis, natural history, and optimal management remain
poorly understood. Further research and innovation are needed to develop new diagnostic
tools, biomarkers, and targeted therapies to improve outcomes for patients with these
challenging conditions.

5.2 Therapeutic approach for autoimmune bone diseases

Autoimmune bone diseases are conditions where the body's immune system mistakenly
attacks the bones, leading to inflammation, pain, and potentially serious complications.
Some common autoimmune bone diseases include rheumatoid arthritis, lupus, and
ankylosing spondylitis. The therapeutic approach for these conditions typically involves a
combination of medications, lifestyle modifications, and sometimes surgical interventions.

Here's a general overview of the therapeutic approach:
Medications:

Nonsteroidal Anti-Inflammatory Drugs (NSAIDs): These medications help reduce pain

and inflammation associated with autoimmune bone diseases.

Disease-Modifying Antirheumatic Drugs (DMARDs): DMARDs like methotrexate,
sulfasalazine, and hydroxychloroquine are commonly used to slow down the progression

of autoimmune bone diseases and preserve joint function.

Biologic Response Modifiers: Biologics such as tumor necrosis factor (TNF) inhibitors
(e.q., etanercept, adalimumab), interleukin inhibitors, and B-cell inhibitors target specific

components of the immune system to reduce inflammation and halt disease progression.

Corticosteroids: These may be prescribed to quickly reduce inflammation during disease

flares but are often used at low doses due to long-term side effects.

17
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Bone-Strengthening Medications: In conditions like osteoporosis, medications such as

bisphosphonates may be prescribed to prevent bone loss and reduce the risk of fractures.
Lifestyle Modifications:

Regular Exercise: Low-impact exercises such as swimming, cycling, and walking can

help improve joint flexibility, strengthen muscles, and maintain bone health.

Balanced Diet: Consuming a diet rich in fruits, vegetables, whole grains, and lean proteins

can help support overall health and may have anti-inflammatory effects.

Smoking Cessation: Smoking can exacerbate inflammation and increase the risk of

complications in autoimmune diseases, so quitting smoking is strongly recommended.

Stress Management: Stress can worsen symptoms of autoimmune diseases, so techniques

such as meditation, yoga, or deep breathing exercises may be beneficial.
Surgical Interventions:

In severe cases where joint damage is extensive and causing significant pain or disability,
surgical interventions such as joint replacement surgery or joint fusion may be considered

to restore function and alleviate pain.
Monitoring and Follow-up:

e Regular monitoring by healthcare providers is essential to assess disease activity,
adjust medications as needed, and detect any potential complications early.

e Patient education about the disease, treatment options, and self-management
strategies is crucial for empowering individuals to actively participate in their care

and make informed decisions.

5.3 Vitamin D in Health
Vitamin D plays a crucial role in maintaining overall health and well-being. Here are some

key aspects of its importance in health:

Bone Health: Vitamin D helps in the absorption of calcium and phosphorus, which are

essential for maintaining strong and healthy bones. Without sufficient vitamin D, bones

18
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can become brittle and weak, leading to conditions such as osteoporosis and rickets (in
children).

Immune Function: Vitamin D is known to modulate the immune system, helping the body
fight off infections and diseases. Adequate levels of vitamin D are associated with reduced
risk of respiratory infections, autoimmune diseases, and other immune-related disorders.
Mood Regulation: Some studies suggest that vitamin D may play a role in regulating mood
and preventing depression. Research has shown a correlation between low levels of vitamin
D and an increased risk of depression and seasonal affective disorder (SAD) [25].

Heart Health: Vitamin D deficiency has been linked to an increased risk of cardiovascular
diseases, including hypertension, heart attack, and stroke. Vitamin D may help regulate
blood pressure, improve vascular function, and reduce inflammation, thereby promoting
heart health.

Cancer Prevention: There is evidence suggesting that adequate levels of vitamin D may
lower the risk of certain types of cancer, including colorectal, breast, and prostate cancer.
Vitamin D is believed to inhibit the growth of cancer cells and promote their apoptosis (cell
death).

Muscle Function: Vitamin D is important for muscle function and strength. It helps in the
synthesis of proteins necessary for muscle contraction and may reduce the risk of falls and
fractures in older adults by improving muscle function [26].

Brain Health: Some studies have suggested a potential link between vitamin D deficiency
and cognitive decline, dementia, and Alzheimer's disease. Adequate levels of vitamin D
may help maintain cognitive function and protect against age-related cognitive decline.
Pregnancy and Infant Health: Vitamin D is important during pregnancy for the
development of the baby's bones and teeth. Maternal vitamin D deficiency has been
associated with an increased risk of pre-eclampsia, gestational diabetes, and low birth
weight. Adequate vitamin D intake during infancy is also crucial for optimal bone health
and growth [27].

It's important to note that while vitamin D can be synthesized by the body through exposure
to sunlight, many people have inadequate levels due to factors such as limited sun

exposure, use of sunscreen, dark skin pigmentation, age, and certain medical conditions.
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Therefore, it may be necessary for some individuals to obtain vitamin D from dietary
sources or supplements to maintain optimal health. However, it's always recommended to

consult with a healthcare professional before starting any supplementation regimen [28].

Vitamin D's function in the immune system. An illustration of the innate and adaptive
immune processes’ cells. The innate immune system's monocytes and macrophages
produce pattern recognition receptors (PRR) with the value toll-like receptors (TLR) and
react to pathogen-associated molecular patterns (PAMPSs) like lipopolysaccharide (LPS).
PAMP-PRR responses include using STAT 1 or 5, AP-1, NF-xB, or CEBP response
components in order to induce production leading to higher levels of the vitamin D receptor
(VDR) and the vitamin D-activating enzyme la-hydroxylase (CYP27B1). This enhances
the ability of monocytes and macrophages to metabolize 25-hydroxyvitamin D3 (25-
OHD3) into 1,25-dihydroxyvitamin D3 (1,25-(OH)2D3), which subsequently engages in
an interaction with VDR to modulate the functioning of genes through DNA vitamin D

response components (VDRE) [29].

5.4 HSCT in rheumatic autoimmune disease

Since it was first used to treat leukemia more than 30 years ago, hematopoietic stem cell
therapy (HSCT) has rapidly gained acceptance as an ordinary therapy for a variety of
haemato-oncological conditions. However, its implementation in AD has long been
impeded by worries that the procedure might not be practical or be too toxic for
immunosuppressed patients with poor functioning and multiple organs suffering from the
fundamental rheumatic illness. While there has been a steep learning process, it is now well
established that HSCT is feasible in AD patients. Even accounting for the limitations of
such investigations, certain trends regarding safety and effectiveness have been identified
from prospective pilot trials and retrospectively database analysis [30]. More rigorous
regimens were linked to increased treatment-related mortality but only marginally lower
recurrence likelihood; however, more precise analyses are impossible due to variations in
regimens, patient admission requirements, and outcome factors. Crucially, there has been
a significant improvement in HSCT safety, as seen by the sharp decline in transplant-
related mortality (TRM) among patients suffering from significant systemic sclerosis

(SSc). In an additional evaluation of 65 patients, including the 41 previously mentioned,
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the TRM decreased from 17% in the first cohort of 41 patients walked into in the
EBMT/EULAR database to 8.7%. Additionally, of the 28 patients assigned to the
transplant arm of the Autologous Stem cell Transplantation Internationally Scleroderma
(ASTIS) trial, none have died to date. A comparable pattern has been noted in cases of
multiple sclerosis (MS) [31].

55 Autoimmune diseases and autoimmunity post-bone marrow
transplantation

BMT has been proposed as an alternative remedy for extreme autoimmune illnesses since
it has the ability to both propagate and eradicate autoimmune disorders. We address
whether persistent GVHD is an autoimmune disease in and of themselves in this
interaction, examine the research about autoimmune diseases that have been reported in
individuals after bone marrow transplantation, and outline the autoimmune characteristics
of the post-BMT state. A common post-BMT consequence, chronic GVHD has
symptomatic and pathologic traits with autoimmune illnesses including scleroderma and
Sjogren's syndrome [32]. The thymic destruction caused by acute GVHD may be a
contributing factor to the immunodeficiency and autoimmunity that characterize chronic
GVHD, even if the pathophysiology of this condition is still unclear. Syngeneic GVHD is
a related disease that arises from a disconnect among autoreactive and autoregulatory.
Other autoimmune disorders have also been linked to post-BMT patients; among the most
prevalent ones are immunological cytopenias, myasthenia gravis, hyperthyroidism, and
hypothyroidism [33]. These illnesses are distinct in their disease progression (myasthenia
gravis and thymic pathology are not associated), evaluation (hyperthyroidism indications
may be mistakenly associated with other circumstances), and prognosis (post-BMT
autoimmune cytopenias may be fatal and medically unresponsive), despite the fact that
they also happen outdoors of the post-BMT setting. However, a plethora of other
autoimmune diseases mostly given as case reports—have been documented subsequent to
BMT. When it comes to the system of post-BMT autoimmunity, the majority of instances
(either chronic GVHD or particular illnesses) can be explained by the immunologic
disparities that characterize the post-BMT environment, whereas the minority of instances
result from donor-related transmission of pathogenic lymphocytes or their precursors.

Genetic genetic predisposition, an environmental factor like CMV, and the characteristics
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of the donor, who may help create microchimerism and subsequently persistent GVHD and
its attendant autoimmune symptoms, are the elements that may expose a person to

autoimmunity formation post-BMT [34].

5.6 The role of microRNA in rheumatoid arthritis and other autoimmune
diseases

A class of non-coding RNA molecules known as microRNAs (miRNAS) is involved in
several critical physiological and growth-related processes. Up to one-third of all human
protein-encoding genes are expected to be impacted by miRNAs, which modify the post-
transcriptional transcription of many target genes [38]. It was just recently discovered that
miRNA plays a role in both the immune system's two types of immunity. A specific
instance of a chronic inflammatory disease where miRNAs may act as biomarkers for both
the process of inflammation and the possibility of a response to treatment is rheumatoid
arthritis. miRNAs in this disease regulate the inflammatory process within the joints. The
studies that led to the identification of miRNAs, their biogenesis and mechanism of action,
and the various ways that miRNAs influence inflammatory and immunological responses
are all covered in this overview. The possible effects of miRNA biology in the development

of rheumatoid arthritis and other autoimmune illnesses are discussed as we wrap up [39].
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6. Conclusion

In conclusion, autoimmune bone diseases present significant challenges in diagnosis,
treatment, and management, owing to their complex etiology and diverse clinical
manifestations. The intricate interplay between the immune system and bone metabolism
underscores the need for comprehensive understanding and targeted therapeutic
approaches. Despite advancements in research, many aspects of these diseases remain
elusive, necessitating continued exploration to unravel their underlying mechanisms. The
development of prospective therapeutics holds promise in revolutionizing the management
of autoimmune bone diseases. Therapeutic approach for autoimmune diseases include
physical therapy, non-steroidal anti-inflammatory drugs (NSAIDs), corticosteroids,
disease-modifying anti-inflammatory drugs (DMARDs), anticytokine therapies, inhibition
of intracellular-signaling pathways, costimulation inhibition, biological inhibitors of T cell.
Targeted biologic agents, immunomodulatory drugs, and regenerative therapies offer novel
avenues for intervention, aiming to suppress pathological immune responses while
promoting bone repair and regeneration. Furthermore, personalized treatment strategies
tailored to individual patient profiles may enhance efficacy and minimize adverse effects.
Autoimmune bone diseases present diagnostic and treatment challenges due to their
complexity and variability in symptoms, requiring comprehensive interdisciplinary
approaches for effective management.
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