Rheumatologic Disorders

I. Rheumatologic Disorders

a. Rheumatic disease may be divided into acute and chronic courses. 
b. Acute diseases, such as gout, is self-limiting and provokes an appropriate inflammatory response to suppress the opposing antigen (crystals)
c. Chronic rheumatic disease (rheumatoid arthritis, SLE) is characterized by an inflammatory autoimmunity, whereby antibodies or T-lymphocytes react with self-antigens (the body’s cells) or antibodies, causing cell and tissue damage.
d. The inciting event for an underlying cause, but a genetic predisposition is often present. Regardless of the cause, rheumatic disease is due to an excessive, “vigorous” immune system response to a previously encountered antigen. Protection from autoimmunity is explained through three theories: (1) sequestration of self-antigens, (2) B and T cell unresponsiveness, (3) regulatory mechanisms

e. Depending upon the disease, one or more of the following may be involved in an autoimmune reaction. The classical complement system may be activated: antigen-antibody complexes that result in inflammation and release of inflammatory mediators, such as histamine, prostaglandins, leukotrienes, Bradykinin, cytokines (interleukin cascade) acetylcholine, and TNF alpha. 

f. Macrophages and neutrophils are other cells that proliferate in autoimmune disease; here, proteases (cathespins, elastase, and collagenase) accumulate and damage connective tissue. T-lymphocytes may induce cytokine production or may directly kill cells (Type I diabetes mellitus) as do natural killer cells

i. Mechanisms by which auto-antibodies elicit an autoimmune response
1. Blocking or inactivation: myasthenia gravis (nicotine Receptors)

2. Stimulation: Grave’s disease (TSH receptor)

3. Complement activation: Goodpasture’s syndrome

4. Immune-complex formation and deposition: systemic lupus erythematosus, rheumatoid arthritis

5. Opsonization: autoimmune thrombocytopenic purpura and autoimmune hemolytic anemia

6. Antibody-dependent cellular cytotoxicity: Hashimoto’s thyroiditis

II. Pathophysiology of Selected Rheumatologic Disorders
a. Rheumatoid Arthritis: an inflammatory arthritis characterized by synovial macrophage and fibroblast activation, with cytokine production and release (interleukins and TNF-alpha) lymphocytic infiltration, and immune complex formation/deposition. Synovial thickening (pannus formation) and destruction follows

b. Systemic Lupus Erythematosus: Tissue and organ damage/fibrosis resulting from antibody and immune complex deposition. Also, certain drugs have an established link in inducing SLE: Procainamide, hydralazine, isoniazid, chlorpromazine, methyldopa, and quinidine

c. Seronegative Spondyloarthopathies: a general term for any of the inflammatory joint conditions affecting the lower back/sacroiliac region, digits (dactylitis), and/or enthesitis (inflammation of tendon and ligament bony attachments). Examples are: ankylosing spondylitis, psoriatic arthritis, inflammatory bowel disease with spondyloarthropathy, and reactive arthritis (Reiter’s syndrome). These disorders are characterized by an HLA-B27 association, but the pathogenesis remains largely unclear.
d. Vasculitis: inflammatory destruction of blood vessels due to in response to overwhelming (self) antigen presence. Here, there is complement activation and immune complex deposition into the subendothelium, antibodies to cytoplasm of neutrophils and monocytes, or T-cell proliferation and granuloma formation. The vasculitis syndromes are best characterized into the size of vessels they involve: small vessel- vasculitis (Henoch-Schonlein purpura), medium-vessel vasculitis (polyarteritis nodosa, Wegener’s granulomatosis, Churg-Strauss vasculitis, and SLE or RA vasculitis), and large-vessel vasculitis (Giant cell/temporal arteritis, Takayasu’s arteritis). Regardless of distribution, ischemia is the major complication

e. Scleroderma-autoimmune systemic sclerosis of the skin and internal organs 

f. Polyarticular pain is invariably a major manifestation of rheumatologic disorders. Joint pain is thought to develop due to an aberrant immune response that leads to synovial inflammation (including migration and collection of inflammatory mediators) or joint destruction

III. Differential Diagnosis of Polyarticular Joint Pain
a. Viral infection: human parvovirus (especially B19), enterovirus, adenovirus, Epstein-Barr, coxsackievirus (A9, B2, B3, B4, B6), cytomegalovirus, rubella, mumps, hepatitis B, varicella-zoster virus (human herpes virus 3), human immunodeficiency virus.
b. Indirect bacterial infection (reactive arthritis): Neisseria gonorrheae (gonorrhea), bacterial endocarditis, campylobacter species, chlamydia species, salmonella species, Shigella species, Yersinia species, tropheryma whippelli (Whipple’s syndrome), group A streptococci (rheumatic fever)

c. Direct bacterial infection: N. gonorrheae, staphylococcus aureus, gram-negative bacilli, bacterial endocarditis

d. Other infections: borrelia Burgdorferi (Lyme disease), mycobacterium tuberculosis (tuberculosis), fungi

e. Crystal induced synovitis: gout, pseudogout (calcium pyrophosphate deposition disease), hydroxyapatite

f. Systemic rheumatic disease: rheumatoid arthritis, systemic lupus erythematosus, polymyositis/dermatomyositis, juvenile rheumatoid arthritis, scleroderma, Sjogren’s syndrome, Behcet’s syndrome, polymyalgia rheumatica

g. Systemic vasculitis disease: Schonlein-Henoch purpura, hypersensitivity vasculitis, polyarteritis nodosa, Wegener’s granulomatosis, giant cell arteritis

h. Spondyloarthopathies: ankylosing spondylitis, psoriatic arthritis, inflammatory bowel disease, reactive arthritis (Reiter’s syndrome)

i. Endocrine disorders: hyperparathyroidism, hyperthyroidism, hypothyroidism

j. Malignancy: metastatic cancer, multiple myeloma

k. Others: osteoarthritis, hypermobility syndromes, sarcoidosis, fibromyalgia, osteomalacia, Sweet’s syndrome, serum sickness

IV. Further Diagnosis
a. BMP

b. Indirect fluorescent antibody assay (IFA)

c. Enzyme-linked immunosorbent assay (ELISA)

d. Polymerase chain reaction (PCR)

e. Complement assay

f. Agglutination assay

g. Lyme antibody titer

h. Anti-phospholipid antibodies: anticardiolipin antibodies and lupus anticoagulant

i. Biopsy

V. Therapeutic Approaches to Rheumatic Disease
a. Joints aspiration and injections

b. NSAIDs

c. Glucocorticoids

d. Immunomodulatory and immunosuppressive agents

i. Methotrexate

ii. Sulfasalazine

iii. Hydroxychloroquine

iv. Leflunomide

v. Azathioprine

vi. Cyclophosphamide

vii. Cyclosporine

e. Minocycline

f. Gold salts and penicillamine

g. Tumor necrosis factor (TNF) inhibitors: etanercept, infliximab, adalimumab

h. Interleukin inhibitors: anakinra

i. Plasmapharesis

j. Hot and cold packs

k. Physical therapy

l. Bed rest vs. joint rest

m. Exercise 

n. Splinting 

o. Weight loss 

p. Patient education and support groups
