Vasculitis
Vasculitis is characterized by inflammatory destruction of blood vessels resulting in occlusion or 
destruction of the vessel, and ischemia of tissues supplied by that vessel.  There is no 
single pathognomonic feature.
General signs include subacute/insidious onset, inflammation, prominent pain in muscles and 
joints, and multisystem disease.  This is a slow disease, so never diagnose it in the ICU.

Pathology of vasculitis includes various manifestations of inflammation:


--Presence of inflammatory cells


--Fibrinoid necrosis of the vessel wall


--Endothelial proliferation


--Thrombosis, ischemia, aneurysm

Takayasu’s arteritis and giant cell arteritis are associated with large vessels like the aorta.
Polyarteritis nodosum (PAN) is associated with medium-sized vessels.

Wegener’s granulomatosis (an ANCA-associated vasculitis) and SLE (an immune complex 
vasculitis) both affect arterioles and capillaries.

Behcet’s syndrome almost always has mouth or genital ulcers.
Polyarteritis nodosum (PAN) does have some specific signs:

--Mononeuritis multiplex is the best sign.  It is a peripheral neuropathy of large nerves 


that undergo infarction.  In the absence of diabetes or injury, mononeuritis 



multiplex is a strong sign of PAN vasculitis.

--Skin signs include purpura, nodules, ulcers, and gangrene

--Inflammation of medium-sized vessels


--Infarction of kidneys, heart, eyes, and testicles


--PAN is associated with Hep B or C (30% of patients with PAN have Hep).  



Their PAN seems to be caused by immune complexes with viral particles.

Vasculitis Mechanism 1:  Immune Complex Deposition
The classic immune complex vasculitises include PAN, SLE, and serum sickness.
Best understood in terms of the one-shot serum sickness model, in which a foreign antigen 
combines with antibodies to form complexes.  These complexes deposit in blood vessels 
and activate complement (C3a, C5a), which attracts neutrophils that degranulate and 
destroy the vessel wall.  Recovery will occur if antigen is eliminated.
Formation of these immune complexes is favored at slight antigen excess (must be just enough 
to overload the reticuloendothelial system).
Solubility of the complexes is important in pathogenicity and is determined by the Ag:Ab ratio.  
**It is not a fixed property of immune complexes.  At slight antigen excess, complexes 
are small, highly soluble, and cleared slowly.  They deposit well in the vasculature.
PAN complexes start with viral particles.  SLE with nucleic acids. Serum sickness with penicillin.

Vasculitis Mechanism 2:  ANCA antibodies
The classic ANCA vasculitis is Wegener’s granulomatosis (may show saddle nose, lung nodules).
Anti-neutrophil cytoplasmic antibodies (ANCA) bind intracellular enzymes within granules of 
neutrophils and macrophages.  This is weird.  It can bind enzymes that are still intracellular.
Cytoplasmic ANCA is caused by antibodies to serine protease, and is characteristic of  
Wegener’s granulomatosis.

Perinuclear ANCA is caused by antibodies to “MPO” and is characteristic of microscopic polyangiitis.
In the ANCA model, everything starts with a simple respiratory or throat infection.  TNF is 
released, which causes serine protease or MPO to translocate to neutrophil cell surface.  
Under the right conditions, tolerance is lost and the body begins to make ANCA.
When a second infection occurs, the same process occurs but ANCA is already present.  ANCA 
binds the neutrophils, causing degranulation and destruction of the endothelium (vasculitis).

(Raymond removed images of ANCA-activated PMNs and breaking tolerance and making ANCA.)

Rational Therapies for PAN Vasculitis
Prednisone and cyclophosphamide are non-specific and have major side effects.
A better approach is to give prednisone just for a week to reduce inflammation.
Then start plasmapheresis to remove immune complexes.

Then treat the Hepatitis B with lamivudine.
Rational Therapies for WG Vasculitis
One approach would be to use TNF inhibitors (like Etanercept) to prevent neutrophil activation.
Another approach would be to inhibit B cell production of ANCA (using anti-B cell antibodies).
