La Scleros Sistemica




Lascleros sistemica (sclerodermia) e una malattia
Inflammatoria cronica caratterizzata da:

eAlterazioni caratteristiche del microcircolo arteriolare
*Fibros della cute e degli organi interni

*Presenza di autoanticorpi diretti contro antigeni nucleari



Caratteristiche epidemiologiche

FM=91

Familiarita per:
f. di Raynaud 5.0 %
SSc 1.4 %

Altre m. autoimmuni sistemiche 3.8 %
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Cellular interactions in the pathogenesis of scleroderma Schematic
representation of the cellular components implicated in the pathogenesis of
sclerodermma: the wascular endothelial cells, Iymphocytes, and fibroblasts. Interplay
between these factors, and between the fibroblasts and noncellular components of
the extracellular matrix are likely to play an important role.
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Paracrine interactions between cells involved in scleroderma — Activated
cells of the immune system, endothelial cells, and fibroblasts are all capable of
releasing cytokines and growth factors which might exert a paracrine or autocrine
influence an other cells. This could in turn modulate celluar properties and induce
production of the same or ather factors. Thus, there is the potential for local
cytokine [oops to initiate and perpetuate the immunaologic, vascular, and fibrotic
components of scleroderma.



Potential Sources for Cytokines Implicated in Scleroderma Pathogenesis

Cell type Major cytokine products
Endothelial cells
Activated or damaged -1, IL-&, IL-&, IGF-1, PDGF, TGF-beta, ET-1
Immune or inflammatory cells
Manacyte /macrophage IL-1, THF,
Lymphacytes -2 -4 -6 -5
Mast cells, neutrophils, eosinaphils bFGF , proteases
Fibroblasts

Stleroderma fibroblasts THF, IL-1, IL~&, TGF-beta, IGF-1, DGF



Effect of Cytokines on Fibroblast Collagen Metabolism

Fibroblast response

Incteased fibroblast chemotaxis

Increased fibroblast proliferation

Increased collagen synthesis
Decreased collagen synthesis
Increased collagenase synthesis
Decreazed collagen synthesis
Incteased TIMP synthesis

Decreased TIMF synthesis

HMediators

TGF-beta, IL-4, TNF-alpha and beta, PDGF, IFN
garnrma, ET-1

IL-1 alpha and beta, bFGF , aFGF, PDGF, IL-&, EGF,
TGF-beta (via PDGF), ET-1, IL-17

TGF-, IL-1 alpha and beta, IL-4, IGF

bFGF, IFM garnrna and alpha, relaxin, EGF, TNF-alpha
IL-1 alpha and beta, BFGF, TNF-alpha and beta
TGF-beta

IL-1 alpha and beta, TGF-beta

IL-&



Properties of Scleroderma Dermal Fibroblasts in Tissue Culture

Increased
Collagen | and [ mEMNA and protein production
Froteoglycan synthesiz
Fibronectin synthesis
Frolyl and bysyl hydroxylaze enzyme activity
FOGF receptor expression
Production of IL-1 and IL-&
serum independent proliferation
Surface expression and shedding of ICAM-1
Collagenase secretion [?)
Suceptibility to anti-Fas induced apoptaziz [7)

Reduced
Collagen | mkEMNA downregqulation in collagen gel ratrix culture
Collagenase production
Froliferative response to recombinant EGF |, endathelin-1



Classification of Systemic Sclerosis

Limited cutaneous scleroderma
Faynaud's phenorenon for ywears, occasionally decades
Skin involverment limited to hands, face, feet, and forearms Cacral distribution)
Dilated nailfold capillary loops, usually without capillary deop—out
& zignificant (10 t0 15 percent) late incidence of pulmonary hwpertension, with or without skin calcification,
gastraintestinal disease, telangiectasias (CREST svwndrome), oF interstitial lung disease
Fenal disease rarely occurs

Anticentromere antibody (ACA) in 70 to S0 percent

Diffuse cutaneous scleroderma
Faynaud's phenormenon followed |, within one wear , by puffy or hidebound skin changes
Truncal and acral skin invalvement ; tendon friction rubs
Mailfold capillary dilatation and capillary drop-out
Early and significant incidence of renal, interstitial lung, diffuse gastraintestinal, and myocardial diseaze
Anti-Sc|-70 (30 percent) and anti-RMN& polymerasze-1, I, or 1 {12 to 15 percent) antibodies

Scleroderma sine sclercderma
Fresentation with pulrmonary fibrosis or renal, cardiac, or gastraintestinal disease
Mo skin involyement
Faynaud's phenorenon rmay be present
Antinuclear antibodies may be present — anti-Scl-70, ACA, or anti-EN& polyrmeraze—1, |1, ar 111

Environmentally induced sclercderma

Generally diffuse distribution of skin =clerosis and a history of exposure to an environrnental agent suspected
of causing scleroderma

Owverlap syndromes
Features of sywstemic sclerosis which coexist with those of another autoirnrmune rheurnatic disease such as
systemic lupus erythernatosus , rheumatoid artheitis, dermatornyositis, vasculitis, or 5 jogren’s sywndeonne.

Pre—scleroderma
Faynaud’s phenorenon
Mailfold capillary changes and ewvidence of digital ischermia

Specific circulating autoantibodies — anti-topoizorerase-1 (Scl-70), anti-centrorere (ACA), oF anti-RNA
polyrnerase-1, |1, or 1l



LE dlerazionl del CIrcolo arteriolare preceaono di mes C
anche molti anni I’insorgenza della fibrosi cutanea e/c
viscerale; sono caratterizzate da:

 Marcata iperplasadel’intima
* Ispessimento dellatonaca media per proliferazione delle cellule
muscol ari

e Adesione delle piastrine

Conseguenza obliterazione vascolare, fibros vasale, ischemia
tissutale
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e aterazioni vascolari sono responsabili del Fenomeno di Raynaud
cambiamento trifasico del colore della cute delle mani /o del piedi
scatenato dal freddo o da uno stress emotivo

Bianco: fase ischemica, da vasocostrizione
Blu: fase di stas e dilatazione venulare secondaria all’ anossia

Rossa fase iperemica, da vasodilatazione arteriolare reattiva
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Il fenomeno di Raynaud precede di mesi ma anche di
molti anni |’ insorgenza della malattia conclamata

L e alterazioni vascolari che sono alla base del fenomeno
di Raynaud sono presenti nel circolo arteriolare di tuttl
| tessuti ed organi e precedono I’ insorgenza della fibros

|l fenomeno di Raynaud consente la diagnosi di scleros
sistemicain fase preclinica






FENOMENO DI RAYNAUD PRIMITIVO O SECONDARIQO?

RITERI PRIMITIVO SECONDARIO
Distribuzione simmetrica simmetrica

ctamedia insorgenza 14 30

Familiarita pesso positiva generamente negativa

gravita moderata* grave**

disturbi trofici assenti presenti
capillaroscopia normale patologica

autoAb assenti presenti

B solo il 10% circadei pz. con diagnosi di Raynaud primitivo evolvono vs forma
secondaria (mal. autoimimune)

proporzionata all’ entita e alla durata dello stimolo
* non proporzionata allaentita e ala durata dello stimolo













cd dlcisullhic Clhrcrice cu cpPiuciioOroygiClric Ul paZicriu scyui L

presso I’ lmmunologia Clinica di Milano (1980-2004)
dcSSc(n=408) [cSSc(n=1135)

Eta all’'ingresso (mediana erange) 42 (17-65) 53 (38-74)
Anni di follow-up (mediana e range) 7 (0-20) 8.5 (0-20)
Sesso femminile (%) 78 95
Coinvolgimento esofageo (%) 100 85
Coinvolgimento colon (%) 58 35
M alassor bimento (%) 6 0
Fibros polmonare (%) 80 45
| pertensione polmonare (%) 28 33
Coinvolgimento cardiaco (%) 70 54
Miosite (%) 15 3
Calcinosi (%) 16 45
Sindrome sicca 10 7
Coinvolgimento renale (%) 4 0

Anti-centromero (%) 8 57



Percent Cumulative Survival

PROGNOSIS IN SYSTEMIC SCLEROSIS (SCLERODERMA)

Early Limited
Disease (n=166)

80 -
60 -
Early Diftuse
Disease (n=402)
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Years From Onset of Svstemlc Sclerosls
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Early [« & years aftter onsetl)
Fatigus and ~weight la==
Fawnaud's aoften relatively pnild
Fapid progres=sion inwoalwing arms= ,
trunk , face
Frominent arthralgia, stiffness,
myalgia, muscle weakness, tendon

friction rub=s

Dr=phagia, heartburn

FMax=ximum risk for myocarditi=
pericardial effusion, inter=sitital
pulmonarsy fibro=i=

FMa=immum risk period for
sz leroderma atter 5 wear=

Early (< 10 wears atiter onsetl

Morne

Fawvnaud's twpically sewere and
long=tanding telangiectasia

Fild sclero=sis with little progres=sion

an trunk , face
Occa=zional joint stiffnes=s

De=phagia, heartburn

H=ually o inwvolwement

Mo inwvolvwerment

M-I S IS IS LD

Late (> T years after onsetl)

FMinimal, weight gain twpical

FRawnaud’'s mors sewers,
more telangiectasia

Stable or regression

Flez=ion contracture= and
detformities, jointSmuscle
swmptom=s less prominent

FMore pronounced swmptoms=s
midgut and anorectal complication=s
Mor e Sormmnmon

Feduced ri=sk of new inwvolverment
but progre==ion of exi=sting =e=ta—

bBlizhed wisceral fibrasi=

Fenal crisis le== frequent,
uncomiman atter S wears

Late (> 10 ywyears atiter onsetl

On vy secondarsy: to wisceral
complication=

Rawnaud’'s persist=s, often cau=sing
digital ulceration or gangrens

Stable, calcino=sis more prominent

Fild flexion contractures

FMore pronounced swmptoms
midgut and anorectal complication=s
MIoF e Comnmon

Lung fibrosis may develop , but often

progresses slow iy, anti—=scl—-7F0
predict=s increased risk of sewveres
fibrosi=. Maz=imum ri=sk for
deweloping isalated pulPnonars:
hywperten=sion and secondary right
~wentricular failure

Farely inwvolved, anti—FEMNaS

polymerases predicts increased risk of

rFemnal imerslresrmaernt



Antigen ANA staining HL & Frequency in Clinical Organ
pattern associations all patients associations involvement
(percent)
Scl-70 Speckled DESIDR11) 15-20 dcSSc Inter=titial lung fibrosis,
topoisomerase—1 DREZ/DRSZ2a "protection” from isalated
L7 DB pulrmonary hypertension
EM& 1, 11, and 1M1 Speckled ? 20 de5S50 Eenal,skin
P 2o Lar
LE EMF Muc leolar ¥ <0 dcS55c, poor Fulrnonarsy hypertension,
Cfibrillarin) outcorme black rusc e
MhEn
Pr-Scl Mucleolar DEZ DESZ 2-5 Overlap, mixed Muszscle
L1 EMNF Speckled 7 10 le55:, blacks, Muscle
polyryositis
overlap
Centromere Centrornere CR1CDOS) 25-30 I:550G Fulrnonarsy hypertension,
[kinatochare) DOE1 /DR esophageal diseasze,
(013 subtypes) "protection from lung
fibrosis and renal disease
Thila) Mucleolar ? 5 leSsc Fulmonary hypertension,

zmall bowel

Serum autoantibodies in scleroderma Characteristics and clinical associations of
the different autoantibodies that may be seen in scleroderma. dcs5c and |c55c refer to
diffuse and limited cutaneous systemic sclerosis, respectively. (Adapted from Elack, CHM, J
R Call Physicians Lond 1995; 29:119.)

























Colnvolgimento dell’ apparato aigerente

esofagite da reflusso
sanguinamento cronico
disfagia

ab-ingestis

stipsi ostinata

crisi subocclusive
diarrea (da ipercrescita batterica)

mMAal acenrbi mentn






Symptoms and Signs of Lung Disease in Scleroderma

Disease

Pulronary fibrosis

Pulrionary hypertension

FPleural invalvernent

Bronchiectazizs

Spontaneous pneurnothorax

Lung cancer (scar type),

especially alwvealar cell

Respiratory failure due to
respiratory muscle invalvernent

Symptoms
Crw=pnes
Dy cough
Crw=pnes

Ankle ederma

FPleuritic chest pain
Dwzpnes

Cough with purulent sputurn
Dwzpnes

Chest pain
Dwzpnea

Cough
Hernopty=sis

Lw=pnea
Reduced chest expansion

Signs
Chest expansion
Bazal crepitations (rales)

Clubbing (late , wery uncormmon)

Loud P2
Right ventricular heave

Fleural rub
Pleural effusion Crare]

Bazal crepitations
Fezonant percussion
Feduced breath sounds

? Sign= of collapse

Hypowentilation
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Cellular infiltrate in fibrosing alveolitis Lung
biopsy from a patient with scleroderma, fibrosing
alveolitis, and ground glass aopacification an high
Fesolution CT scan. Mote the marked interstitial
cellular infiltration. Courtesy of Professor B Corrin,
FRoval Brompton and Mational Heart Hospital, London,
LIk,




Fibrosis in fibrosing alveolitis Lung biopsy from a
patient with scleroderma and a reticulonodular pattern
on high resolution CT scan. This later stage of the
dizease is characterized by fibrosis (stained pink) and
Lissue destruction. Courtesy of Frofessor B Corrin,
Fowval Brompton and Mational Heart Hospital, London, UE.



Pulmonary arterial disease in scleroderma
Frimary pulmonary vascular disease in a patient with

Yascular changes in pulmonary arterial scleroderma characterized by marked lamellar intims
iypertension FPulmonary arteriole in pulmonary thickening. Similar "onion-skin” changes can be seen |
wpertension shoying both mild medial hypertrophy and the small arteries in scleroderma renal disease.
narked intimal hyperplasia, leading to partial Courtesy of Professor B Caorrin, Royal Brompton and

bstruction of the lumen. Courtesy of Eugene Mark, MD. Mational Heart Hospital, London, UK.
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Scleroderma lung disease Chest ®-ray of 3 patient
with scleroderma and interstitial lung disease. Note the
bilateral basal reticulonodular shadowing. Courtesy of
Caraol M Blaclk, MD.

©2003 UpToDate® « www.uptodate.com = Contact Us



Fibrosing alveolitis in scleroderma High resolution CT
scan ina patient with scleroderma and fibrosing alveolitis who
had a normal chest radiograph. & peripheral rim of increased
density can be seen in both lung fields (arrows). This pattern of
ground glass opacification is consistent with a more cellular
appearance on lung biopsy. Courtesy of Carol Black, MD.
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Reticulonodular pattern in fibrosing alveolitis
High resolution CT in a patient with scleroderma and
fibrosing alveolitis showing a reticulonodular pattern in
both lung fields. This pattern correlates with fibrotic
changes on lung biopsy. Courtesy of Carol Black, MD.




Pulmonary hypertension in scleroderma FPulmonary

hypertension in a patient with limited cutaneous

scleroderma characterized by enlargement of the

pulmanary artery {arrow) and attenuation of the smaller

vessels. Courtesy of Carol Black, MD. Mormal chest film Posteroanterior view of a norma
chest radiograph. Courtesy of Carol M Black, MD.
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|l coinvolgimento renale nella scleros
sistemica
Riscontrabile all’ autopsia nel 60-80% del pazient
Presente in forma subclinica fino a 50% del

pazienti (proteinuria lieve, lieve incremento della
creatininemia con 0 senza ipertensione)

Cris renae sclerodermicanel 10-19% del
pazienti, meno del 10% nelle casistiche italiane

Nel pazienti sclerodermici vi € una aumentata
produzione di TBX dopo cold-test



SCiciouctiliia [I1cllidl Cliolo

. Intimal hyperplasia with complete luminal occlusion of an interlobulal
rtery. Note reduplication and fraying of the internal lamina (orcein stait

. Fibrinoid necrosis of blood vessels in the glomerulus




RI values in 25 SSc and

controls
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Controls
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Rl and duration of disease

r=0,75
P< 0.002
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Effect of ACE-inhibitorson the cumulative survival of
patientswith sclerodermarenal crisis

100

80

ACE-Inhlbitor
{(n=55)

Percent Cumulative Survival

20 |- no ACE-inhibltor
{n=53)
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Years of Followup After Renal Crisis



