Scleroderma (Systemic Sclerosis)
Scleroderma is characterized by tissue fibrosis caused by a specific autoimmune mechanism.  

The most common signs include hardened skin, followed by lung, GI, vascular, and heart.
It occurs 3-7 more frequently in women, mostly commonly in middle-age.
It is mainly mediated by TGF-β which auto-activates fibroblasts to secrete tons of collagen.

Early signs and symptoms

Early signs of scleroderma include Raynaud’s phenomenon and hardening of the skin.  

Capillaries, especially in the nailbeds, become dilated.  This is called “telangiectasia.” 

Telangiectasia then spreads all over the body, especially in CREST-type scleroderma.

Unique facial features, including tightening of the nose and oral orrifice, and exposure of teeth.
Scleroderma is a fibrotic disease of the small and medium sized vessels.
Early lab tests show elevated ESR and positive ANA (as in lupus).

The disease may be limited to the fingers and head (CREST-type), sock/glove and head (limited-
type), or spread diffusely.
**Scleroderma begins when TH2 cells infiltrate the skin and often lung.  The T cells release IL-4, 
which activates macrophages.  Macrophages secrete TGF-β and IL-1, which activate 

fibroblasts in the intimal layer of vessels.  Fibroblasts release their own TGF-β, starting an 
auto-activating cycle of tissue fibrosis (collagen).  This whole process starts with TGF-β!
TGF-β is to scleroderma as TNF-α is to SLE.  TGF-β causes scarring, immune suppression, and 
tumorigenesis.  Fat, vessels, and muscle atrophy and are replaced by ever more collagen.
Although this is most common in skin vessels, it can also cause fibrotic alveoli and pulmonary 
vascular disease.  These conditions are often fatal.  
Kidneys can be affected, but respond well to ACE inhibitors to reduce kidney vessel pressure.

Auto-antibodies in scleroderma
Scleroderma is also an auto-immune disease.  This is a whole different scope of what causes the 
disease.  Different auto-antibodies are present in different types of disease:

**CREST and limited scleroderma:  anti-centromere antibodies

**Diffuse cutaneous scleroderma:  anti-topoisomerase and anti-fibrillarin antibodies
These auto-antibodies attack fibroblasts and endothelial cells.
Scleroderma is not an immune-complex disease like SLE, even though auto-antibodies are involved.
Rather, these auto-antibodies injure the endothelium, which is what brings in the TH2 cells that 
then activate macrophages.  Macrophages then activate fibroblasts via TGF-β.  

So auto-antibodies get the ball rolling by starting the inflammatory process.
When endothelium is injured, endothelin is upregulated and causes massive constriction.  

Nitric oxide and prostacyclins (both vasodilators) are downregulated.
(Raymond removed image showing egions affected by different types of scleroderma, signaling between EC, T cell, Mo, and fibroblasts, and susceptibility/initiation/propagation of scleroderma.)



























