Rheumatoid Arthritis
RA is an autoimmune disease with chronic, symmetric erosion of the peripheral joints that is 
additive, not migratory.
It occurs twice as frequently in women as in men.

Clinical Presentation of RA
Often there is morning stiffness, swelling in the small peripheral joints, and rheumatoid nodules.

Remember that symptoms are symmetrical.  

Other tissues may be involved.  Eyes may have conjunctivitis, skin may develop nodules, lungs 
may develop nodules or effusion, heart valves may develop nodules.  Vasculitis can occur.

Eventually, degradation of the joint cartilage causes rupture of ligaments and tendons.  Visible 
deformities, chronic pain, and limited range of motion follow.
The inflammatory process often causes mild anemia which is exacerbated by NSAIDS.  The ESR 
and C-reactive protein levels are elevated, while serum albumin is low.
Synovial fluid is full of neutrophils, while the synovium itself is full of macrophages and lymphocytes.
Autoantibodies
RA autoantibodies can often be detected years before onset of symptoms.
Most common one is Rheumatoid Factor (RF), an IgM antibody directed against the Fc portion 
of IgG.  This is often, but not always, elevated in patients with RA.
Another autoantibody is Anti-CCP, which are directed against certain post-translationally 
modified proteins.  The loss of an amine group causes protein unfolding which unmasks 
autoantigens in fibrin and fibrinogen.  Anti-CCP attacks these proteins, which are found 
in synovial joints and other connective tissues.
Histopathology of RA
Synovial cells normally synthesize hyaluronic acid to lubricate joints, and collagens/fibronectin 
to build the structure of the synovium.
In RA, the synovium is greatly thickened (“pannus”) and acts like a benign tumor that erodes 
into the bone and cartilage.

The deeper subintimal layer is heavily infiltrated with macrophages, lymphocytes, and mast cells.
The synovial fluid, unlike the synovium, has few macrophages and lymphocytes but is full of PMNs.

The cartilage loses integrity and resilience as synovium produces proteases.
The synovium also secretes mediators that promote osteoclast maturation, so bone erodes.     
The important mediator of bone erosion is RANK ligand.
Pathophysiology of RA
Initiation of disease
CD4 T cells initiate rheumatic arthritis by interacting with MHC II bound to RA.
People with MHC II gene DR4 have increased prevalence of RA.  DR1 is also a risk factor.
MHC II antigens have three hypervariable regions.  In the third region there is a conserved 
amino acid sequence (QKRAA) that is associated with RA.  This sequence is found in the 
binding groove of DR4.  This sequence on DR4 is the shared epitope which conveys 
disease susceptibility by presenting arthritogenic peptides.  These peptides are unknown, 
but may be viral/bacterial antigens or other foreign antigens which either mimic host 
antigens (causing a break in self-tolerance) or may themselves become trapped in the 
joint itself.  QKRAA may present these antigens, or it may mimic a foreign antigen.

The DR4 shared epitope seems to be a marker for disease severity rather than susceptibility.
Since MHC II are clearly involved, CD4 T cells are the predominant T lymphocyte in 
rheumatoid synovium.  CD4 cells interact with the shared epitope of DR4, and 
autoreactive cells are positively selected.
Propagation of disease
CD4 T cells, B cells, and macrophages all migrate into the synovial tissue.  In contrast, 
neutrophils are found in the synovial fluid, not the tissue.  
The CD4 cells are inactive during chronic RA, secreting very little cytokine.  This is why anti-CD4 
antibodies used as treatment did not reduce symptoms of RA.
The macrophages and fibroblasts are very active.  Macrophages express IL-1 and TNF-α which 
keep fibroblasts active.  Fibroblasts express IL-6, IL-8, prostaglandins, and proteases.
The IL-6 expressed by fibroblasts potently stimulates B cells to become plasma cells.  This is the 
T-cell-independent activation of B cells which drives continuous production of 
Rheumatoid Factor.  So fibroblasts are important in the propagation of RA.
Complement is not a big factor in RA, so C5a is not the attractant for neutrophils.  Instead, IL-8 
expressed by fibroblasts is the chemoattractant.
Prostaglandins like PGE2 as well as proteases and collagenase directly erode bone and cartilage.
RANK ligand, produced by fibroblasts and synovial cells, activates osteoclasts to erode bone further.
Substance P is a vasoactive proinflammatory peptide that is probably responsible for the 
symmetry seen in RA.
Pharmaceutical intervention for RA
Targting the initiation stage of the disease
--Block MHC II presentation of antigen by injecting monoclonal antibodies against the shared 
epitope of DR4.  This blocks activation of CD4 T cells.
Targeting the propagation stage of the disease
--**Inhibiting TNF-α reduces production of cytokines, prostaglandins, and proteases.

This can be done with monoclonal antibodies against TNF or soluble TNF receptors.  


Etanercept (Enbrel) is a TNF inhibitor.  Results are amazing.  It is the first 
rational therapy for RA.  Only side effect is possible reactivation of latent TB.
--Targeting IL1 and IL6 also helps reduce RA inflammation, but not like TNF.
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