Scleroderma

» Chronic multisystemic disease characterized by vasculopathy,
variable degree of inflammation, and fibrosis

Clinical Features of Scleroderma
(Systemic sclerosis; SSc)




CREST: Calcinosis, Raynaud's phenomenon,
Sclerodactyly, Esophageal dysmotility, Telangiectasias
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Organ Involvement in Scleroderma
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Pulmonary Manifestations of Scleroderma

Major Clinical Sub-types of Scleroderma

Limited cutaneous SSc (60% of cases)

* No skin sclerosis proximal to knees or elbows.




Major Clinical Sub-types of Scleroderma

Diffuse cutaneous SSc (30% of cases)

 The cardinal feature is skin sclerosis proximal to the knees and elbows.

Major Clinical Sub-types of Scleroderma

Scleroderma overlap syndromes

« Their features include those of limited or diffuse cutaneous SSc, together with
those of one or more additional autoimmune rheumatic diseases, such as




Genetics of Scleroderma

» Family history associated with increased risk of developing disease, but
risk is only 1% for any individual.

The Role of B Cells in Scleroderma
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The Role of B Cells in Scleroderma

Breakdown

Polymorphism — Autoantibody
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ORIGINAL ARTICLE

Stimulatory Autoantibodies to the PDGF
Receptor in Systemic Sclerosis
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Autoantibodies to the PDGF Receptor
Stimulates Production of Reactive Oxidants
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Scleroderma-derived Antibodies to the PDGF Receptor
Stimulate Cell Signaling and Collagen Production
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Auto-antibodies to the PDGF Receptor:
The Pathogenesis of Scleroderma Revealed?




Potential Therapeutics for Scleroderma
Based on Insight Into its Pathogenesis
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Fibrosis Can Occur in Any Organ and
Can Lead to Irreversible Organ Damage

 Various theories have been proposed for the pathogenesis of
fibrosing diseases. One view is that fibrosis represents a
pathological variant of wound healing.

Examples of Fibrosis
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Idiopathic Pulmonary Fibrosis (IPF)

Three questions worth pondering...

1. What cells and molecules participate in fibrosis?
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Fibrosis Results from the Inappropriate
Deposition of Extracellular Matrix
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Two Engaging Members of the ECM
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Diversity in Cells and Component of the ECM

Collagen

Anchor
fibronectin

fibronectin
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Cell-Surface Receptor
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Cells
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all epithelial cells,
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quiescent fibroblasts

quiescent fibroblasts
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Important Pro-fibrotic Growth Factors

Growth factors
TGF-B, PDGF, FGF-2 (basic FGF), IGF-I,

Activation of Latent TGF-B: Not So Simple
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Basic Paradigm of TGF-p Signal Transduction

Plasma membrane
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Anti-proliferative and Pro-fibrotic Properties of
TGF-p Signaling Revealed by Gene Targeting in Mice
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The Myofibroblast, a Collagen-producing
Contractile Cell Involved in Wound Healing

The Hepatic Stellate Cell is the
"Myofibroblast-equivalent” in Cirrhosis
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What are the cellular origins of fibroblasts
and myofibroblasts?

* Local proliferation of mesenchymal cells

Use of Bone Marrow Chimeras to Determine the
Cellular Origin of Fibroblasts
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GFP+ Col I+ Cells Derived from the Bone Marrow
Populate Lungs During Experimental Pulmonary
Fibrosis in Mice

Epithelial-mesenchymal Transformation (EMT)
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E-Cadherin Appears to be
a Critical Regulator of EMT

The "Canonical” Wnt Pathway Leads to Activation
of a Subset of Genes Important in Development
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Repressing E-Cadherin Triggers EMT
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Summary

1. Scleroderma is an autoimmune disease involving multiple organs. It is characterized
by a vasculopathy, varying degrees of inflammation, and fibrosis. Several major
clinical variants of scleroderma have been described.

2. Pulmonary complications of scleroderma are common and severe in substantial
minority. Death is due to severe pulmonary hypertension, pulmonary fibrosis, or both,
ultimately leading to cor pulmonale.
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