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Description

Immunopathology is the study of diseases caused by dysregulation
of the immune system. This field encompasses a wide range of
conditions, from autoimmune diseases to allergic reactions and
chronic inflammatory diseases. Understanding immunopathology is
essential for developing targeted treatments and improving patient
outcomes, as the immune system plays a significant role in
maintaining health to infections, malignancies, and other challenges.

The immune system: A double-edged sword

The immune system is essential for defending the body against
pathogens and maintaining homeostasis. It comprises various
components, including:

Innate immunity is the first line of defense, involving physical
barriers (such as skin and mucous membranes), phagocytic cells (such
as macrophages and neutrophils), and proteins (such as complement)
that respond immediately to infections. Adaptive immunity includes
highly specific responses mediated by lymphocytes (B cells and T
cells) that recognize and remember pathogens. Adaptive immunity
provides long-lasting protection through the production of antibodies
and the activation of cytotoxic T cells.

Diagnostic methods

Diagnosing  immuno-pathological  conditions involves a
combination of clinical evaluation, laboratory tests, and imaging
studies.

Laboratory tests: Blood testing can detect immune cells,
antibodies, and inflammatory indicators. Autoantibody tests, such as
Antinuclear Antibody (ANA) and Rheumatoid Factor (RF), help to
diagnose autoimmune diseases. Allergy testing, including skin prick
tests and specific IgE tests, identifies allergens causing
hypersensitivity reactions.

Imaging studies: Imaging techniques such as X-rays, MRIs, and
CT scans assess tissue damage and inflammation in conditions such as
rheumatoid arthritis and multiple sclerosis.

Therapeutic approaches

Therapeutic approaches aim to modulate the immune response,
reduce inflammation, and manage symptoms. Immunosuppressive
therapies reduce immune system activity to prevent tissue damage.
Examples include corticosteroids, methotrexate, and cyclosporine.
Biologics agents are targeted therapies that inhibit specific components
of the immune system, such as TNF-a inhibitors (used in RA and IBD)
and IL-17 inhibitors (used in psoriasis). Symptomatic treatments
manage symptoms and improve quality of life. Examples include pain
relievers, anti-inflammatory drugs, and therapies for specific symptoms
such as fatigue and neurological impairment in MS.

Autoimmune diseases: The body’s self-destruction

Autoimmune conditions develop when the immune system targets
and attacks the body's tissues. This can cause chronic inflammation
and tissue damage. Autoimmunity occurs due to a combination of
genetic predisposition and environmental triggers. Rheumatoid
Arthritis (RA) is a chronic inflammatory condition that mainly
impacts the cartilage in the joints. It involves the production of
autoantibodies, such as Rheumatoid Factor (RF) and Anti-
Citrullinated Protein Antibodies (ACPAs), which contribute to joint
inflammation and damage. Treatments include Nonsteroidal Anti-
Inflammatory Drugs (NSAIDs), corticosteroids, Disease-Modifying
Antirheumatic Drugs (DMARDs), and biologics targeting specific
immune pathways.

Systemic Lupus Erythematosus (SLE) is a multisystem
autoimmune disease characterized by the production of autoantibodies
against nuclear antigens. This leads to inflammation and damage in
various organs, including the skin, kidneys, and central nervous
system. Management involves immunosuppressive therapies, anti-
malarials, and biologics. Type 1 Diabetes Mellitus (T1DM) is caused
by immune-mediated destruction of insulin-producing beta cells in the
pancreas. This results in a lack of insulin and hyperglycemia.
Treatment focuses on insulin replacement therapy and monitoring
blood glucose levels.

Allergic reactions: Overzealous responses to harmless
substances

Allergies occur when the immune system reacts excessively to
normally harmless substances, known as allergens. This involves the
activation of specific immune cells and the release of inflammatory
mediators.

Type I: Hypersensitivity is an immediate allergic reaction mediated
by Immunoglobulin E (IgE). Common examples include fever,
asthma, and anaphylaxis. In these conditions, allergens trigger IgE
production, which connects to cells called as mast cells and basophils.
These cells produce histamine and other mediators in reactions to
allergen contact, causing symptoms such as itching, swelling, and
bronchoconstriction. Treatments include antihistamines,
corticosteroids, and epinephrine for severe reactions.

Type II: Hypersensitivity involves antibody-mediated destruction
of cells. Examples include hemolytic anemia and transfusion
reactions, where antibodies target red blood cells, leading to their
destruction.
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Type III: Hypersensitivity occurs when immune complexes such as systemic lupus erythematosus and post-streptococcal
(antigen-antibody complexes) deposit in tissues, causing inflammation  glomerulonephritis.
and tissue damage. The group of illnesses encompasses infections
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