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= Clinic
= Science
= Science in the clinic
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Introduction
Definition:
» Systemic auto-immune diseases
» Fibrotic arteriosclerosis of periferal and visceral vasculature

= Variable involvement of extracellulair matrix accumulation (esp.
collagen) in skin and viscera

» Specific auto-antibodies
» Various subsets with specific clinical phenotype
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Auto-antibodies In systemic sclerosis

Scl-70

CENP A

CENP B

RP11 (RNAP-III)
RP155 (RNAP-III)
Fibrillarin
NOR-90

Th/To
PM-Scl100
PM-Scl75

Ku, PDGFR
Ro-52
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Introduction

= Subtypes:
» Diffuse scleroderma
= Limited scleroderma (CREST)
= Sine scleroderma
= Overlap syndromes
= Undifferentiated connective tissue disease




Hochberg et al (e

Introduction
Diffuse variant
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Epidemiology

= Incidence: 15—-20/1.000.000 pj
= Prevalence: 150 — 250/ 1.000.000




Epidemiology

AGE AT ONSET OF SCLERODEMA

Black fermales White females
A Black males & White Males
New cases’ 60
million
population
per year

d5-54 bb-6h 65+
Age group [years)

3 www . rheumtext.com - Hochberg et al (eds)
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Clinical picture

» Raynaud + progressive skin changes
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Clinical picture

www rheumtex

Huochber

al (eds)
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Clinical picture
» Raynaud + progressive skin changes
* |nvolvement internal organs

» Gastrointestinal tract

= Lungs

= Kidney

» Heart
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Time from onset of first symptoms (years)

@) www. rheumtext.com - Hochberg et al {(eds)
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Pathofysiology
T- and B-cells
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Pathofysiologie

Activation and infiltration of

mononuclear cells ~——

1 \ Production auto-antibodies

Fibroblast

Cutaneous and tissue
Endothelial cell fibrosis

Vessel obliteration




N

PDGFR

)% Anti-POGFR
b

Collagens
¥ Inflammatory genes
Antiapoptotic genes

Fibrosis

.,I—)-— Gene transcription

Tan FK. N Engl J Med 2006,;354:2709-2711.
The NEW ENGLAND
TOURNAL of MEDICINE
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Pathofysiology
= What activates mononuclear cells?
= CMV
= retrovirus
= Microchimerism
= Silica
= Organic solutions
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Pathofysiologie

» Endothelial cells

» Probably under the influence of TGF-[3
= Thrombocyt aggregation
- PDGF 1

-cTGF 1 > Vessel obliteration +
-NO | Tissue hypoxia

N |
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Treatment

= QOrgan specific:
» Kidney: ACE inhibitors
= Lungs
= Pulmonary hypertension:
»Bosentan
> Sildenafil
» Prostacycline
» Pulmonary fibrosis: immunosuppresion
> Steroids
» Cyclofosfamide
»>Anti-TNF
= Gastrointestinal: metoclopramide, domperidon
= Skin: ?
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Effect of current treatment
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Future treatments
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Fibroblast

= Most important cell of the connective tissue
= Supports extracellulair matrix
» Produces precursors of all components of the extracellulair matrix
= Collagen
= Glycosaminoglycans (e.g. hyaluronicacid)
» Reticulair and elastic fibers
» Glycoproteins
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The fibroblast as cell of the immunesystem

Table 1. Vanation in chemokine production between human fibroblasts from different anatomic sites and pathologic settings

Fibroblast tissue origin®

Hematopoietic tissue Lung Breast

Chemokines N® [-Normal lI-Pathologic ll-Normal [V-Pathologic ~ V-Normal  VI-Pathologic

IL-8 39 * . 0.000 (1) 0.025 ()

MCP-1 41 : * : :

RANTES 35 * . 0.017 (I) :

MIP1-q. 35 : 0.033 () 0.022 (I) :

Eotaxin 30 * 0.010 () » : 0.029 (1)

a) Grouping of fibroblasts is as described in Sect. 4.1. Numbers are the exact p values as estimated by the Mann-Whitney U test.
Only significant values (p < 0.05) are shown. Parentheses indicate the group used for comparison.
b) N = total number of tested samples.

Eur. J. Immunol. 2000. 30: 914-919
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Granulation tissue
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Apoptosis
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The dysregulated fibroblast

= Together fibrosing diseases are the main cause of morbidity and
mortality in North America, Europe and Japan

= (WHO 2002; The World Health Report 2002, Geneva)




‘©1995 Corneli li.hi'versity Medical College

Liver disease




eneral fibrotic disease

Copyright (@) 2000 V. Falanga All rights reserved. www.rheumie
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TGF-8R |
TGF-8
TGF-8R I fibroblast

-
lymfocyt Smad 2/3

anscriptie factor

ARTHRITIS & RHELUIMATIEM
Vol 46, Now 7, July 2002, pp 17031713
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Mechanisms: Good guys — bad guys

SYOU WILL LOSE EVERY THINGST

= Smad 2/3
= Smad 4
= TGF-Beta




Targeting bad guys

Table 1. Alterations n transforming growth factor B (TGER ) Smad signaling in fibrosis

Fibratic process

Alterations

In vivo animal models
Renal fibrosis
Thy-1 antibody mduced (rats)
TGEFR transgenic { mice)
db/db {mice)
Cralbumin-induced airway fibrosis
Postinfarction myocardial fibrosis
Pulmonary fibrosis in Smad3-mll mice
In vitro cell culture
Myofibroblast transdifferentiation
Hepatic cells from fibrotic liver

Hepatic cells from fibrotic liver

Smad3-null hepatic cells from
CCly-induced lver injury

Demal fibroblasts from keload lesions

Diemal fibroblasts from scleroderma

|} Smad7 expression

|} Smad? expression

1) Smad?3 expression

{1 Smad2 phosphorylation, { Smad? expression
A1 Smad3 expression

|} collagen production

{1 Smad2 phosphorylation, |} Smad7 expression

{1 Smad3 phosphorylation, ligand-independent
Smad3i/4 nuclear accumulation

{1 Smad3 expression, |} Smad? expression

|} collagen induction

{1 Smad3 phosphorylation
A1 Smad3 expression
{1 Smad2/3 phosphorylation

1) Smad? expression

Arthritis & Rheumatism Vol.46, 7 Pages: 1703-1713
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Permselective
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GLOMERULOSCLEROSIS

Cytokine & Growth Factor Reviews
Volume 17, Issues 1-2 , February-April 2006, Pages 89-96

sMC




AHAY AL YIMOAT) B AUReid fuEiag Y a e sen g

SITUEYD JPOIIS
YA (NI O] Oy

SIR1 MRGRIP Y Q) > a. 1 AT

(LN

L SR uRaqep w ASojojsty uar pue eunmuiond ‘amssaid pooyg

O )Y YA UONRUTJIIOS Ul 10 U0 ¢-40) - j012auyg 7 8

BLINUR

(& praieec)y
ANSEIA ] POOLH

IW shuisess




Eras sMC
2 afvnay

Targeting good guys
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Arthritis & Rheumatism Vol.46, 7 Pages: 1703-1713
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Direct targeting of the fibroblast

; n c!vancad Day Core

.
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Interferon gamma

best 1-00
150
2.00
3.00

3-50 —4— Control
400
4.50 —8— Traatrmeant
wiorgt 500
Fig, 5. Quality of life improved significantly in the control patients
(P 005 com F:gpe.j with be=eline,

O 1998 British Assoclation of Dermatologists, British Jeeomal of Dermatolooy, 139, 630-648
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Tyrosine kinase remmers

Prolife.:ation
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Effects of STI571 on the degree of muscularization (A- ~ 2~/
C), medial wall thickness of small pulmonary arteries
(D-F), and PDGF-B expression (G-I)

Schermuly, R. T. et al. J. Clin. Invest. 2005;115:2811-2821

Copyright ©2005 American Society for Clinical Investigation
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Culture of Fibroblasts (GO-27)

5 days after culture

10 weeks after culture
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Imatinib blocks PDGF-BB induced proliferation .~ /..,

sufficiently above 1.25ug/mi

Imatinib dose dependant respons
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PDGF-BB 2.5 ug/ml 1.25 ug/ml 0.63 ug/ml 0.31 ug/ml 0.16 ug/mi

Van Steensel 'Dik
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Patient 1
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IM/PDGF

Imatinib mesylate (IM; 2.5 ug/ml) blocks PDGF (50 ng/ml)-induced proliferation of
bronchial fibroblasts obtained from a patient with SSc. Data are presented as the
mean * sd of three independent proliferation experiments. * p < 0.05.
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Patient 1

c
=)
=
o
3
=)
£
k)
o
Rt
<
=
o
E
-
@
o
>
2
c
)
<)
S
©
o

IM/TGF

Imatinib mesylate (IM; 2.5 ug/ml) blocks TGF-B, (10 ng/ml)-induced expression of
collagen type-l mRNA (6 hours stimulation) in pulmonary fibroblasts obtained from
a patient with SSc. Data are presented as mean + sd of three independent
measurements on one experiment. * p < 0.05.
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Plans for the future

Systemic sclerosis
Pulmonary fibrosis
Fibrosing orbitaprocesses / Graves




