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Endothelial cell injury
Endothelial cell dysfunction

) o ) Defective vascular remodeling
Microbial infection

" . EndoMT, EMT, AMT
Toxic exposure : Silica, solvents..
Oxidative stress Vasculopathy

Immune response
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Genetic susceptibility
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ibrosis

+ Excessive ECM deposition
* Persistent fibroblasts activation .

Immune cell
activation

* Innate immunity
« Adaptive immunity
« Autoimmunity

Chronic inflammation / Organ damage
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Table 1. The summary data of the annotated loci associated with SSc trait including all associations with p values below 8 10 according to the GWAS catalog (hitp//
www.ebi.au.uk/gwas/)

Chromosome Mapped gene Reported trait Ancestry Chromosome Mapped gene Reported trait Ancestry
1p34.3 KlAAD319L 53¢, SLE EUR pls.2 JAZF1 S3c, SLE EUR
1p31.3 IL12RB2 53¢, RA, IIM, SLE, CD  EUR fql1123 EIF4H, LIMK1 S3c, RA IIM, SLE  EUR
1p13.2 FTPNZ2Z2, APAB1-AS1 S2c, RA, IIM, SLE EUR Tg32.1 TNPO3 S3c, RA, IIM, SLE  EUR, AA, AC
1921 3 FLG-AS1, FLGZ2 Ssc EAS IRF5, KCP SSc, RA,IIM, SLE  EUR, AA, AC
1g23.3 FCGR2B, FCGR3B S3c EUR, AA, AC TPI1P2, CYCSP20 S3c, SLE EUR, AA, AC, EAS
Y_RNA, RPL31P11 SSc EAS RMNUG-177P, LINCO3072 SSc EAS
1g24.2 CD247 s8¢ EUR 8p23.1 FAM1G67TA, BLK S5c, RA, IIM, SLE  EUR, AA, AC, EAS
19251 TNFSF4, PRDX6-AS1 S8c, RA, IIM, SLE EUR, EAS 80121 LINCO1301 S3c EUR, EAS
19253 SMGY, NCF2 S3c, RA, IIM, SLE EUR 8gl12.2 CHDT, RAB2A Ssc ELR
2q32.2 NAB1, GLS S8, RA, IIM, SLE EUR 11pl15.5 SCT, DRD4 S3c, RA, IIM, SLE  EUR
2q32.3 STAT4 53¢, RA, IIM, SLE EUR, AA, EAS RMNUES-87SF, CD81-A51, S3c ELR
CDHRS
3p241 LINCO1967 S8c EUR, EAS 119233 CXCRS, Y_RMNA 858c EUR
3pld 3 DMASELLZ SS¢, RA, IIM, SLE EUR DDX& SSc EUR, EAS
PXK SS8¢, SLE EUR, EAS 12q13 2 ESYT1, ZC3H10 35¢ EUR
FLME S3c EUR, EAS 12g15 IFMNG-AS1 SSC (ACA-positive) EAS
3q13.33 ARHGAP31 35¢c EUR, EAS 1292413 PTPN11 S5c EUR
3q25.33 IL12A-AS1 S5¢ EUR, EAS 13g13.3 MNBEA SSCLD EAS
ARL14, RPLEFPE S3c, RA, IIM, SLE ELIR 143233 AHMNAKZ, IGHM S8¢ EUR, EAS
4pl6.3 DGKQ S3c, RA, IIM, SLE EUR, EAS 15241 CSK SSc EUR, EAS
4q24 NFKB1 33c EUR, EAS 1524 2 Metazoa SRP, RFL36AP45 33c, SLE EUR
49283 STMMNI1PZ2, RPS23P2 SS¢ (ACA-positive) EAS 16p11.2 ITGAM SS¢, SLE EUR
4q34.3 RMASSP173, NDUFESPL 8¢ EUR, EAS 16q24.1 IRFE-LINCO1082, LINCD2132 SSc, RA, IIM, SLE  EUR, AA, AC, EAS
4351 UFSP2, AMKRD37 SS¢ EAS 17g211 GSDMA, GEDMB S3c EUR, EAS
5q311 IRF1 53¢, CD EUR STAT3 &3¢, CD EUR
5q331 THIP1 53¢, RA, [IM, SLE EUR, EAS 179251 NUPES S3c EUR, EAS
5q33.3 MIR3142HG 5S¢, RA, lIM, SLE EUR 19p13.2 TYK2 SSc, RA, IIM, SLE  EUR
6p21.32 HLA-region SSc EUR, EAS 19p13.11 IL12RE1 SSc¢ EUR, EAS
MTCO2P1, NOTCH4, TSBP1- SS¢ EUR 19q13.33 PRR12 S3c, RA, IIM, SLE  EUR
AS1
6p21.31 ZBTE9, GGMNBP1 SSc, CD ELR 20g1312 SLC12A5 S5¢ EUR, EAS
6q21 ATGS 53¢, RA, IIM, SLE EUR, EAS 20g13.33 RTEL1-TMFRSFGEB, RTEL1 S3C (ACA-positive) EAS
6g23.3 THFAIPZ, SIMALR 53¢, RA, [IM, SLE EUR, EAS 22g11.21 YDUC, CCDC116 S3c, RA, IIM, SLE  EUR
LINCO2539, WAKMAR?2 S5¢, SLE EUR Rheum Dis 2025;32(2):89-104

GWAS: genome-wide association study, S5c: systemic sclerosis, SLE: systemic lupus erythematosus, RA: rheumatoid arthritis, 1IM: idiopathic inflammatory myopathies, CD:
Crohn's disease, EUR: European, A4 African American, AC: Afro-Caribbean, EAS: East Asian.
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Figure 2. A pathologic association between vasculopathy and fibrosis in SSc. ECs are subjected to damage and dysfunction due to

Rheum Dis 2025;32(2):89-104
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Figure 3. The pro-inflammatory and profibrotic network involved in the pathogenesis of SSc. This figure highlights the intricate
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Vasculopathia

Autoimmunitas (endothel sejt elleni at és
egyéb kornyezeti tényez6k

!

Vascularis sejtek aberrans aktivacidja

Endothel karosodas, apoptosis

1

NO elérhet6sége

csOkken

1

Sejtadhézios molekulak fokozott
expressziodja: ICAM-1, GlyCAM-
1, E-szelektin, P-szelektin, VWF

1

Koros angiogenezis és vasculogenezis

\ 4

ROS produkcio

A

\ 4 v 1

y

1

EndoMT

Arteriola Capillaris  Capillaris

Th2, Th1l7 és B-sejt, M2 macrophag,
hizésejt, plasmocytoid dendritikus sejt
infiltracid, koagulaciéo>> fibrinolysis

}

Fibrin depozicio

Szoveti hypoxia

L/

¥

A 4

stenosis dilatatio  pusztulds

| . == ——q\ # __
"-'! J i "‘ (f".‘&\)\
VSMC ',” &l A “ N | l:) i
prolferacio

IL-4, IL-6, IL-10, IL-13, IL-17A, TGF-B,

CTGF, PDGF

Vascularis tliinetek Szdveti hypoxia
PAH
Scleroderma rendlis krizis

|

Digitalis fekélyek

Szoveti fibrosis

J. Clin. Med. 2020, 9, 2687; d0i:10.3390/jcm9092687



Contributions of Immune Cells and Stromal Cells to the Pathogenesis of
Systemic Sclerosis: Recent Insights
Bingying Dai et al. 2022. Front. Pharmacol. 13:826839.
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Contribution of T-cell subsets and their cytokines to fibrosis in SSc

The role of innate immune cells including monocytes, macrophages, and dendritic cells in the fibrosis in SSc.
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Window of Opportunity

Established SSc
Very Early SSc Early SSc fibrotic & atrophic
————
Puffy fingers Skin Fibrosis & Atrophy

ANA I Esophageal/Anal

NVC

ACA/ATA Heart, Lung, Kidney
Raynaud ph. Digital Ulcers

Matucci-Cerinic M et al. Ann Rheum Dis doi:10.1136/annrheumdis-
2012-202295




Preliminary criteria for the very early diagnosis of
systemic sclerosis: results of a Delphi Consensus

Study from EULAR Scleroderma Trials and Research

Group
_— ) o  Ann Rheum Dis 2011;70:476-481. doi:10.1136/ard.2010.136929
J Avouae,' J Fransen,? UA Walker,? V Riccieri,* V Smith,® € Mufler,® | Miniat,?

IH Tamer." S Bellando Randone,® M Cutolo,” Y Allanare,' 0 Distler,"” G Valentini,"”
L Cziriak,'? U MUber-Ladner,® DE Furst,™ A Tyndall,* M Matucci-Cerinic,”

EUSTAR Group
Patients suspect for very early 5S¢, characterised
by
st
1% level Raynaud’s phenomenon,
I_VSuspicion I pu]]y ﬂngers Red ﬂh gs
antinuclear antibodies

Evaluation of patients I
Capillaroscopy & SSc-specific antibodies

2™ |evel-
diagnosis

If either one is positive, diagnosis
of very early SSc & further
invastigations

| If negative...

* Differential diagnosis
* Send patient to other
specialist

HRCT, PFT & Esophageuol
manometry

If positive...

{ Vlf negative... I

Follow-up Choice of treament




Very early systemic sclerosis - diagnozis
& Raynaud phenomen
R Puffy fingers (sclerodactylia-ba forduld)
R Antinuclearis antitest +

R Specifikus SSc antitest + (anticentromer és
antitopoisomerase-I - antiScl70)

&R Koros capillaroscopos kép - scleroderma pattern




Progression of patients with Raynaud’s phenomenon to
Very early systemic sclerosis - diagnézis systemic sclerosis: a five-year analysis of the European
Scleroderma Trial and Research group multicentre,
longitudinal registry study for Very Early Diagnosis of

& Raynaud phenomen Systemic Sclerosis (VEDOSS)
Lancet Rheumatol 2021; 3: e834-43)

Proportion fuifilling 2013 ACR-EULAR criteria | ANA Ssc-Ab SSc pattern P fi
= Puffy fingers (sclerodactylia-ba forduld) i e |
ANA 58-9% 702% 75-0% 79-0%
i SSc-Ab 70-2% 702% 82.2% -
R Antin uclea riS a ntitest + SSc-Ab patternon NVC | 75-0% 822% 70-1% 69-2%
Puffy fingers 79.0% 639-2% 708%
ANA 10»85 31.0% 40-4% 47.5%
F SSc-Ab 310% 31.0% 41.9% 49-6%
ar Specifikus SSc antitest + (anticentromer és niesnael sschbpatiomontVC | 404w | wiox | isx | soow
antitopoisomerase-I - antiScl70) dioas i ge 8w S |9
Relative risk
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Progresszio : oesophageal symptoms (HR 1.66)

SCIENTIFICABSTRACTS | ORAL PRESENTATIONSVolume 84, Supplement 1178June 2025 EULAR



https://ard.eular.org/issue/S0003-4967(25)X0008-X

Klinikai manifesztaciok

Renal Failure

Musculoskeletal
* Calcinosis

* Acro-osteolysis
3

.



http://www.eustar.org/imaging/img2001.htm
http://images.google.hu/imgres?imgurl=http://www.skinpatientalliance.ca/files/images/connective_disease-2_scleroderma.jpg&imgrefurl=http://www.skinpatientalliance.ca/en/skin-conditions-diseases/connective-tissue-disorders&usg=__A0F76kjTNcyt-LfJW-mh5YUTUKc=&h=540&w=720&sz=80&hl=hu&start=62&tbnid=vzF1lG-kVMjwyM:&tbnh=105&tbnw=140&prev=/images?q%3Dscleroderma%26gbv%3D2%26ndsp%3D20%26hl%3Dhu%26sa%3DN%26start%3D60

2013 EULAR/ACR klasszifikacios kritériumok - SSc
diagnazis — szenzitivitas javulasa

Panel 1: Summary items from the 2013 American College of Rheumatology and
European League Against Rheumatism criteria for the classification of systemic
sclerosis®

Proximal skin involvement
+ Skin thickening of the fingers of both hands, extending proximal to the
metacarpophalangeal joints (sufficient criterion; score 9)
Skin thickening of the fingers (only count the higher score)
» Puffy fingers (score 2)
» Sclerodactyly of the fingers (distal to the metacarpophalangeal joints but proximal
to the proximal interphalangeal joints; score 4)
Fingertip lesions (only count the higher score)
« Digital tip ulcers {score 2)
+ Fingertip pitting scars (score 3)
Telangiectasia (score 2)
Abnormal nailfold capillaries (score 2)
Pulmonary arterial hypertension or interstitial lung disease (maximum score of 2)
» Pulmonary arterial hypertension (score 2)
» Interstitial lung disease (score 2)
Raynaud's phenomenon (score 3)
Systemic sclerosis-related autoantibodies (maximum score of 3)
+ Anti-centromere (score 3)
+ Anti-topoisomerase | (score 3)
+ Anti-RNA polymerase lll {score 3)

*A total score of 9 is negded for 2 definite dassif@ELon.

A szubklasszifikacié nem fedi le a SSc-
spektrum kiilonb6z6 fenotipusait

Panel 2: Typical features of the major subsets of systemic
sclerosis

Limited cutaneous systemic sclerosis

« Distal skin sclerosis

+ Long history of Raynaud's phenomenon

+ late-stage complications frequent

+ Pulmonary arterial hypertension and severe qut disease
frequent and serious

Diffuse cutaneous systemic sclerosis

Proximal limb or trunk involvement, with skin sclerosis
Short history of Raynaud's phenomenon

Increased risk of renal crisis and cardiac involvement
High frequency of severe lung fibrosis

Sine scleroderma

Raynaud's phenomenon

Typical systemic sderosis serology or capillaroscopic features
No skin thickening

Organ-based or other vascular manifestations

Systemic sclerosis overlap syndrome

» One of the three subsets togetherwith dinical and
investigational features of another autoimmune
rheumatic disease

Denton CP et Kanna D. Systemic sclerosis Lancet. 2017 Oct 7;390(10103):1685-1699



2013 EULAR/ACR klasszifikacios kritériumok - SSc A szubklasszifikacié nem fedi le a SSc-

diagndzis — szenzitivitas javulasa spektrum kiilonb6z6 fenotipusait

Panel 1: Summary items from the 2013 American College of Rheumatology and Panel 2: Typical features of the major subsets of systemic
European League Against Rheumatism criteria for the classification of systemic sclerosis
S(hm‘s’ ”~” oo [ L] ’
e Bértunetek kiterjedtsége

«  Skin thickening of the fingers of both hands, extending proximal to the Autoantitest profil

metacarpo joints (sufficient criterion; score 9 0 a0 ’

Skinmid(aingp:falt:eng;a\lgz's (ol(ﬂycountthe higherscom; Szervi érintettseg

oty ftges jsoe 7) _ Betegség progresszio és kimenetel

» Sclerodactyly of the fingers (distal to the metacarpophalangeal joints but proximal

to the praximal interphalangeal joints; score 4) Diffuse cutaneous systemic sclerosis

Fingertip lesions (only count the higher score) + Proximal limb or trunk involvement, with skin sclerosis

« Digital tip ulcers (score 2) » Short historv of Ravnaud's phenomenon

« Fingertip pitting scars (score 3) » Increased . ment
Telangiectasia (score 2) + High freq:
Abnormal nailfold capillaries (score 2) Sine sclerods
Pulmonary arterial hypertension or interstitial lung disease (maximum score of 2) S I \

: ; Raynaﬂd' s

+ Pulmonary arterial hypertension (score 2) 2 pic features

» Interstitial lung disease (score 2) . No skm th
Raynaud's phenomenon (score 3) . 0 il
Systemic sclerosis-related autoantibodies (maximum score of 3) g

+ Anti-centromere (score 3) Systemic scles vais vy ciiap sy v

+ Anti-topoisomerase | (score 3) » One of the three subsets togetherwith dinical and

*  Anti-RNA polymerase lll {score 3) investigational features of another autoimmune

rheumatic disease

*A total score of 9 is negded for 2 dehnite dassifiEtion,

Denton CP et Kanna D. Systemic sclerosis Lancet. 2017 Oct 7;390(10103):1685-1699






SSc — Raynaud sy - DU

=

e DU: SSc-ban kb. 50%-ban alakulnak ki

= dcSSc-ben korabban jelennek meg, anti-Scl70 pozitivakban gyakoribb, gyakori asszociacié a CV eltérésekkel

= Szovédmények: infekcid, gangraena, osteomyelitis, autoamputacio!

Genetic and Early microvascular Increased crovas
environmental Very Early nraphologlcal microvascular Advanced microvascular faimire and ::‘al:ed
endogenous/ microvascular  markers, very early morphological morphological changes, diffuse

exogenous risk morphological fibrotic reaction, markers, specific increased tissue/organs tissue/organs
factors, epigenetic markers presence of serum autoantibodies, fibrosis and specific fibrosis with
mechanisms autoantibodies evident tissue fibrosis autoantibodies necrosis/failure

VERY EARLY EARLY* EARLY-ACTIVE ACTIVE®

Morphological capillaroscopic validated patterns *of progressive microvascular and tissue damage in systemic sclerosis corresponding to the pathophysiology

Cutulo M. EXPERT REVIEW OF CLINICAL IMMUNOLOGY https://doi.org/10.1080/1744666X.2019.1614915




Bortunetek vizsgalata _——.

Modified Rodnan Skin Score (MRSS)
Skin
score 1 2 3 o T —
grade Histological correlation of skin score e I

Uninvolved C&lCUlatlng the MRSS

Mild thickening
Moderate
thickening

Severe thickening _ Face
Upper arm _ O Q _ Upper arm ch
Forearm _ O O— Forearm ﬂ
Hand Lol 21208 O O @) Lol <2 Hand W
Fingers __am (XXX)—_ Fingers Standardization of the
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Scleroderma Relat Disord.
Denton and Silver, 2011 otal /51 2017;2:11-18.




Szeroloégiai alcsoportok SSc-ben

Diffuz cutan SSc

50-60%:

anti-centromer,
anti-Scl70,
anti-RNA polimeraz il

Anti- Scl-70 = ILD

Anti-centromere = PAH

Anti-RNA pol lll = renalis crisis, malignitas, rapid bor
progresszio

Anti-PM-Scl = SSc-myositis

Anti-Ro52 - sulyosabb ILD

Anti-U3RNP = ILD, PAH, myositis

Anti-Th/To =ILD, PAH

Limitalt cutan SSc

Overlap

Clements PJ and Furst DE. Systemic Sclerosis.
Lippincott, Williams & Wilkins, Baltimore, 2004.



Terapias siirgosség — Korai

Hosszutavu progresszio és tartos tiinetek

progresszorok
1
[
Heart
ILD
Kidney
GIT -
A s .
@ / . Diffuse cutaneous SSc
| o ’o' fht
= / T Pulmonary Hypertension
pes ’.;" late b‘"”"--».;:%
7 >/ —
7 g/ o
;“' ILD Pulmonary Hypertension
/ GIT ... PBC
y
/Fa"f"" early intermediate | late
Limited cutaneous SSc
I {
5 10 20

Disease duration (years)

Arthritis & Rheumatology, Volume: 72, Issue: 7, Pages: 1049-1058, First published: 05 March 2020, DOI: (10.1002/art.41246)




The 2024 British Society for Rheumatology guideline for

l

Ll -
Lo | Classification

l

Baseline investigation for
all diagnosed SSc

Identification and evaluation of
organ-based complications

Skin

Raynaud’s phenomenon
Gastro-oesophageal
Lung

Other features

Depends on severity and risk of
progression of specific manifestations

Routine monitoring
and surveillance

management of systemic sclerosis

History and examination
SSc specific ANA testing
Nailfold capillaroscopy

SSc skin subsat and ANA subgroup
Overiap features

"

Bloods (including Inflammatory marker,
FBC, APS, renal, cardiac, bone, liver,
biochemistry and thyroid function)

ECG GI evatuation (OGD,
Pulmonary function tests manometry, Ba swallow,
Echocardiogram pH monitor)

HRCT Cardiac MR imaging

Musculoskelatal imaging

l

Treatment of new or
worsening complications

Rheumatology, 2024, 63, 2956-2975



Percentage

Figure 2 (A) Causes of death in the entire EUSTAR sample and in

the limited and diffuse cutaneous forms. (B) Comparison of causes of
death in the EUSTAR and in the death certificates samples. The results
are presented as % of deaths. EUSTAR, European Scleroderma Trials and
Research; PAH, pulmonary arterial hypertension; SSc, systemic sclerosis.

Elhai M, et al. Ann Rheum Dis 2017;76:1897-1905. doi:10.1136/annrheumdis-2017-211448

= EUSTAR cohort
» Diffuse $Sc
» Limited SSc
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Contents lists available at ScienceDirect

Annals of the Rheumatic Diseases

journal homepage: https://www.sciencedirect.com/journal/annals-of-the-rheumatic-diseases

Version of Record

ERS/EULAR clinical practice guidelines for connective
tissue diseases associated interstitial lung disease

Katerina M. Antoniou'+*®, Oliver Distler*>®, Ana-Maria Gheorghiu®,

Ann RheumDis000(2025)1-39



Table 3
Risk factors in patients with connective tissue disease and rheumatoid arthritis (RA) defining an at-risk patient population that should be screened for
interstitial lung disease

SSc RA M SjD

Demographics * Longer disease » Older age * Older age * Older age
duration » Male sex » Male sex
« Smoking

Circulating markers * Increased KL-6 * Increased ESR » Increased CRP, ESR * Increased CRP

* Presence of ATA-1 * Presence of anti-CCP, RF  « Presence of anti-Jol1, anti-MDA-5, * Presence of anti-Ro52

anti-Ro52
Extrapulmonary « Diffuse cutaneous SSc | » Higher articular disease  » Anti-synthetase syndrome » Presence of extrapulmonary
involvement * Higher mRSS activity * Clinical amyopathic dermatomyositis involvement
» Skin involvement®

* Arthritis/arthralgia

Ann RheumDis000(2025)1-39



Screening of CTD for ILD
E KN

Assess risk factors for ILD Assess risk factors for ILD
Risk Mo risk Risk factors for Mo risk
factors® factors® RA* and SjD5 factors
Screening Screening Screening Screening No
with HRCT with HRCT with HRCT with HRCT screening

Consider in every patient:
« Assessment of respiratory symptoms
» Lung function tests (FVC and D ) in case of symptoms or CT abnormalities

Strong recommendation Conditional recommendation [ Clinical practice

Ann RheumDis000(2025)1-39



Table 4
Risk factors for poor outcome, defined as disease progression and death, in patients with connective tissue disease (CTD)-associated interstitial lung
disease (ILD) and rheumatoid arthritis (RA)-associated ILD

SSc” RA® m*
Demographics *Older age * Older age at RA onset
* Male sex * Male sex
» African American ethnicity
Circulating markers » Elevated ESR, CRP » Anti-CCP, RF « Elevated ferritin
*ATA-1 * Anti-MDA-5, anti-synthetase
Pulmonary function/markers | » Baseline PFTs (FVC, D, ) » Baseline PFTs (low FVC and/or Dy )
Imaging/histology * Higher extent of ILD on HRCT * UIP and probable UIP HRCT /histolog- «Higher extent of ILD on HRCT and ILD
ical patterns pattern on HRCT
» Higher extent of ILD on HRCT
Extrapulmonary involvement| * Recent onset of SSc with rapid skin * Higher articular disease activity
progression, more extensive skin
fibrosis (mRSS)

Ann RheumDis000(2025)1-39



Progresszid megitélése és monitorozas

igen

nem
HRCT kiterjedés >20% <10%
FVC kiindulas <normal normal
Dlco kiindulas <normal normal
FVC valtozas 12 honap > 10% <5%
Dlco valtozas 12 hénap > 15% <15%
Tiinetek igen nem
Akut kezdet igen nem
FVC és DIco
e Alacsony riziké esetén 6 havonta
CTD-!LD befeg * Magasriziké esetén 3 havonta Uj légzbszervi panasz
monitorozasa Azonnali vizsgalat!
HRCT
* Alacsony rizikd esetén 24 havonta
* Magasrizikd esetén 12 havonta




Tudo HR-CT

* Technikai nehézségek

* Kiértékelés nehézségei

NSIP pattern

UIP pattern

https://en.wikipedia.org/wiki/Usual_interstitial_pneumonia https://radiopaedia.org/articles/non-specific-interstitial-pneumonia-1?lang=us



Assess prognosis, risk of progression and disease severity at every visit

High risk Lo rick Indmatum_ﬁ of
progression
Disease duration =3-5years =3-5 years <3-5years =3-5 years Anylime
Lung function test Every 3-6 months Every 6-12 months Every 6-12 months Every 12 months Conduct
(FVC and Do)
HHETéEtaET:;H and Every 12 months Every 12 months After 2 years Clinical indication Conduct
6MWD am:! O, Every 6-12 manths Every 6-12 months Every 12 months Every 12 months Conduct
desaturation
Patient-reported Every 6-12 months Every 6-12 months Every 12 months Every 12 months Conduct
outcome measures

Conditional recommendation 1 Usual clinical practice

Ann RheumDis000(2025)1-39



FVC % predicted

100 -

70 -

60

E

USTAR database

Heterogeneity in SSc-ILD progression

28% (improvement > 5%)

—

=70%

45% (stable)

9% (Overall progression
with decline at 12 months)

T —

14.5% (Overall progression but L =30%
without decline at 12 months) )

3.5% (Overall rapid progression)

-

3 B 5

Hoffman-Vold et al, Ann Rheum Dis 2021,;80(2):219-227.



FVC decline >10% and composite FVC and DLCO decline in the first and second 12+/-3 months

P=0.529

ILD progressors, %

FVC decline >10% year 1

2258 SSc-ILD beteg

within the four subgroups segregated by disease duration.

m 0-3 dis dur
W 3-7 dis dur

@ 7-15 dis dur

>15 dis dur

111

Composite decline year 1 FVC decline >10% year 2 Composite decline year 2

l 10-18%

Skin thickness

f L
Heart
Lo
Kidney
GIT -
Diffuse cutaneous SSc
Pulmonary Hypertension

Pulmonary Hypertension
l '.._,. .'.'-_"..

~eanm inmtermediate | fate

Limited cutaneous SSc

5 '10 '20

Disease duration (years)

Betegség fennallasi id6: (20.8%) <3 év, 550 (24.4%) >3- <7 év, 752 (33.3%) >7- <15 év, 488 (21.6%) >15 év

Ann Rheum Dis 2022;81:248; Arthritis & Rheumatology, Volume: 72, Issue: 7, Pages: 1049-1058, 2020




ILD team

Alapbetegség diagnozisanak felallitasa (aicsoport besorolas)
ILD sziirévizsgalatok

Progressziv ILD predikcidja

Vizsgalatok a kovetés soran

(klinikai tiinetek, légzésfunkcid, képalkotod)

Terapia tervezése - gyogyszervalasztas



PAH fenotipusok SSc-ben

Mean PAP > 20 mmHg plus
Pre-capillary PH PAWP <15 mmHg plus
PVR > 2 Wood units

LH D Mean PAP > 20 mmHg plus
‘Group 2 PAWP > 15 mmHg plus
PVR £ 2 Wood units

Mean PAP > 20 mmHg plus

PAWP > 15 mmHg plus
|LD PVR > 2 Wood units
Group 3
PH due to chronic
, Severe PH: PVR2>25
lung disease
Almaaitah S et al. Integrated Blood 2022 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension

Pressure Control 2020:13 15-29 Humbert M et al. European Heart Journal (2022) 43, 3618—-3731



SSc-PAH

# of Distinct Literature mentions

4 4 4
| | 3 3

& P 2
"F:b l: E ﬁ&g f .}-ﬁ ﬁ:ﬁ . ACA Antl-LI3 RNP +  SCL70 ar Antl IgG anti= anrtkUl-RNP
':.-"" .-_;- I e SekT0 endathelial cell
,,3‘;' "P _{#- l-j__-\.'l- ant:hn-dllﬂ
ﬁ 'ﬁi‘ ¥ &f‘ Fe

# of Distinct Literature mentions

.;:,'E?ﬂ '-.“} ,*-5‘-:\1 d. Antihody profiles associated with 55c=PAH as reported i literature
&
A
o o
2F

¢. Patient charactenstics associated with 85c-PAH as reported in literature

Pope J. Factors associated with pulmonary arterial hypertension (PAH) in systemic sclerosis (SSc). Autoimmunity
Reviews 19 (2020) 102602



SSc-PAH szlirése

1 Duwmam Moy naud v phwnorerse
Lymptwm Fivnancy we sy f Stavy
1 Domae S g mucons OLOO was < 70% of
Syt lar 1NEgn wUrwy 1 cer—t e predicted and FVC/DLCO
et

O amamarert WY (rQen et FOME Gar winn
AT WG S A0

. . - 3 Dommas Mo Az vetad
o Jvots Waw weacws 0 =S en Eche = HRCT, V/Q
~~mm~““ SMWT (optional)
BTV eden St rd At

€ Dumam Diphtel weeery

Symptene FeQirty W e A T o OF pe
Su— & L. - S 9 S Tt i e AT ey B W sy (S
T e DA 1 ROl IR Wt

V Domas Lung

DLCO was 2 70% of
predicted and FVC/DLCO

21.8 and/ox < 1.8 and
NT-proBiNP > 210 pg/mi

R R NT-proBNP was £ 210 pg/mi

Repeat screening
61t 12 me

Suspectad PAN

S B % B e " ® W eow

Confirmed PAM

Echol®l(TTE)

ESC/ERS 2015 guidelines
recommend the use of annual
resting TTE as a screening test
in asymptomatic patients with
SSc and in symptomatic
patients with other CTDs

DETECT®

A 2-step algorithm
using
nonechocardiographic
and echocardiographic
variables to screen for
PH

Delphi-based expert
consensus(c
Consensus on strongly
suggested and easily
applicable tools for
annual systemic
assessment of organ
involvement in SSc

Australian Scleroderma
Interest Groupldlel

An Australia-wide screening
program where enrolled
patients were
recommended to have
PFTs, EKG, TTE, and NT-
proBNP measurement; and
if abnormal, RHC and
6MWD

a. Galie N, et al. Eur Heart J. 2016,37:67-119, b, Coghlan JG, et al. Ann Rheum Dis. 2014,;73:1340-1349; ¢. Hoffmann-Vold A-M, et al. RMD Open. 2019;5:e000826; d. Morrisroe K, et al. Arthritis
Res Ther. 2017,19:42; e. Thakkar V, et al. Arthritis Res Ther. 2013;15:R193.



SSc-ILD, SSc-PAH

Reumatologist

Pulmonologist

=EUSTAR cohort
= Diffuse SS¢

': N h!LL.J,

yf‘fdf%pfeff

Ann Rheum Dis 2017;76:1897-1905.

Pulmonary Hypertension

Radiologist




Pulmonary hypertension

« Doppler echocardiography

« Yearly PFT with measurement
of DLCO

« DETECT algorithm if eligible®

« Right heart catheterisation to
confirm pulmonary arterial
hypertension

Lung fibrosis
« PET with measurement of DLCO
at the baseline and every
4-6 months during first 3 years
+ Consider hagh-resolution CT of

the jungs

Gastrointestinal symptoms

and nutrition

» Symptom- based investigations
such as banum swallow,
gastric-emptying study, and
breath test

Renal Cardiac disease
» For patients with anti- RNA « Doppler echocardiography
polymerase [l positivity or everyyear
early diffuse systemic sderosis: « Blectrocardiogram
» Blood pressure monitorning « Troponin or brain natrivretic
three times a week peptide
» Prednisone (> 15 mg/day) « Cardiac MRI if high risk
with caution
« Estimated creatinine dearance
and unnalysis at reguiar
intervals

PR AT A

i ! (ML Bl DA N o g
RH LUMATOLOGY L e

Original article

Assessment of myocardial fibrosis and
microvascular damage in systemic sclerosis by
magnetic resonance imaging and coronary
angiotomography

Tatiana 5 Redaguez-Reyna’, Martha Moreles-Guaman®, Pable Hernandez
Heyes”, Karky Mortero-Duarts®, Cynthia Martinez-Rayes ', Carlos Reyes-Utrera ',

Jorgs Vazguae-La Madrcl, Jairs Marske-Blanhit’, Carlos Nafine-Ahvarnz” and
Javier Cabéedes-Contreras ™!

Fio, 3 Cardiac MRl in T) gradient echo/echo planar ima
ging pulse sequance showing a dffuse subendocardial
pedusion dafect in the laft ventricle wall of 3 SSc patient

Fr. 2 Cardiac MR in Tl gradient acho sequencs showing
late anhancement In the artercseptal wall of the %t ven-
ricte of a SSc patient

Erimary heart inv

olvement - pHI I

Denton CP et Kanna D. Systemic sclerosis Published online April 13, 2017 http://dx.doi.org/10.1016/50140-6736(17)30933-9




Gasztrointesztinalis érintettség

= A betegek 90%-aban
= Patogenetika: fibrosis, autondm neuropathia, vascularis malformaciok
= Erintett szakasz: oesophagus, de a Gl traktus barmelyik része

= Nyelocsé dysmotilitas, szlikiilet-tagulat, reflux oesophagitis, ,,gorogdinnye” gyomor, intestinalis pseudo-
obstrukcio, bakteridlis tilnovekedés, anorectalis inkontinencia, exokrin pancreas insufficiencia




Veseérintettség

= Scleroderma renalis krizis: az SSc-s betegek 2-15%-a, dcSSc-ben az elsé 3-5 évben gyakoribb

Endothelial injury
) |
Intimal thickening and proliferative changes
|
‘ Platelet activation +release of mediators
Fibrin/collagen deposition resulting luminal narrowing
i -
& 1Y Arteriolar constriction [ Special clinical variant \
Parallel associated process I
Veceaned caral coatizal Normotensive scleroderma renal
Microangiopathic hemolytic perfusion crlsis (10%)
anemia (50%) I = Often corticosteroid associated
= [ndicates ischemic vascular Juxtaglomerular hyperplasia . Mpre frequent thrombotic
injury g | rmcroanglopathy
o =y Renin release Worse prognosis compared to
L hypertenswe scleroderma renal
[ Malignant hypertension ] Kms‘s _/

The American Journal of Medicine

https://doi.org/10.1016/j.amjmed.2026.07.029


https://www.sciencedirect.com/journal/the-american-journal-of-medicine
https://doi.org/10.1016/j.amjmed.2026.07.029

Musculoskeletalis tiinetek

= 46-97%-ban

» Erintett teriiletek: bér és subcutis, iziiletek, inak, vazizomzat,
csontok

= Kontrakturas izuletek, arthralgia, arthritis, tendinitis, crepitatio
az in felett (,,tendon friction rubs”), myalgia, myositis




Global management of systemic sclerosis .x. British Society for
- treatment considerations Rheumatology

Neurological complications of S5¢ require multi-speciality Physical and occupational therapy may improve quality of
managerment with careful exclusion of other relevant causes 1C life, pain, ond fatigue 2C
Peripherol Sensory neuropathy of the feet is common 20

|

_
-

Immunosuppression with MMF for S5¢- pHI when investigoetion
suggests myocardiol inflammation 2C

Glucocorticoids and other bDMARDs may be added if
appropriate and/or cyclophosphamide 2C

MMF is recommended as first line treatment with rituximab or
cyclophosphamide i.v. as alternative 18

Consider adding rituximab or 1ocilizumab to MMF for progressive
disease 2C

Nintedanib recommended for progressive pulmonary fibrosis 10

|

PPl and/ar H2 receptor antogomsts for reflux IC
Parenterel nutrition for severe malnutrition 12
Intermittent or rotational antibiotics SIBC 28
Anti-diarrhoeol agents o loxatives 78

Surgical intervention should be avoided 1C

F Reproductive health
Sexual dysfunction needs engagement of gynaecology,
urclogy, and sexual health clinical services 1C

PAH diagnosis by right heart catheter and treatment 14 initioted
by a designated Pulmonary Hypertension Centres 18
Anticoagulation is not recommended in PAH-55¢ 16

|

ACEi should be used in all cases of diagnosed SRC 1A

Glucocorticoid treatment avoided in adult S5¢ due increased SRC risk 1A
Renal biopsy should be considered when diagnosis uncertain 1T

Referral for renal transplantation in cases without significant renal

recovery 18 — For planned: pregnoncy in 55¢ identify significant orgon
i SI.'ﬂn ) dysfunction and discontinue harmful medication 1C
'MMF is first line treatment for skin fibrosis in deSSc 1C Pregt:oncy managemert requires integrated muki-disciplinary
Antihistamines are often used for itch 2C i
Options for telongiectosia include skin comoufloge, pulsed dye loser or F Raynaud’s phenomenon

intense pulsed light therapy 7C

Musculoskeletal

Musculoskeletal manifestations of 5S¢ may benefit from
immunemadulatory trectments glven for other complications 1C

F Digital ulcers

Severe digital vasculopathy with new tissue necrosis or critical ischaernia
requires urgent clinicol ossessment 10 S T g
Sildenafil {or tadelafil) as 1st line agent in DU healing and secondary po 'A‘ Life-threatening complications.
prevention and bosentan os second line treatment 1C : Non-lethal morbidi!ythot has major
Expert opinion supports use of |V prostancids in prometing DU healing 1C impact on people with

Calcium channel blockers and other vasodilators may be
considered in management of S5¢-RP 18

Expert opinion suggests that PODESI are effective os 2nd line
agent for refractory SSc-RP 163

For rescue therapy in severe S5¢-RF IV prostanoids may be
considered 1C

Rheumatology, 2024, 63, 2956-2975



Szisztémas sclerosis

Patogenezis

!

Tiinetek - Diagnosztika

!

Terapia




SSc- menedzsment

Bortiinetek kiterjedtsége
Autoantitest profil

SzerVi érintEttSég Immun- Vascularis Antifibrotikus
Betegség progresszio és kimenetel modulatio terapia terapia

\ Tuneti Non-

,‘ '\ kezelés farmakolagiai

Lancet. 2017 Oct 7;390(10103):1685-1699

Komorbiditasok
kezelése

Kit kell kezelni?
Mikor kell inditani?
Milyen terapiat?
Meddig?




Kezelés:
Vascularis terdpia

Immunszuppr./
Immunmodulans

Antifibrotikus

SSc terapias ajanlas — EULAR 2023

 PDESi =
BOSENTAN £

LOPROST &

Systemic sclerosis

NO WARFARIN

Del Galdo F, et al. Ann Rheum Dis 2024;0:1-12. do0i:10.1136/ard-2024-226430

PROKINETICS

ANTIBIOTICS

ACE
INHIBITORS



Kezelés:

Vascularis terapia

Immunszuppr./
Immunmoduldns

Antifibrotikus

SSc terapias ajanlas — EULAR 2023

BOSENTAN

LOPROST &

Systemic sclerosis

< NINTEDANIB

NO WARFARIN ACE
INHIBITORS

Del Galdo F, et al. Ann Rheum Dis 2024;0:1-12. do0i:10.1136/ard-2024-226430



SSc terapias ajanlas — EULAR 2023

Control of RP

Patient Reported)

Raynaud’s Digital

phenomenon ulcers
CCB . PDES; ieeseee
PDES; =

BOSENTAN &
ILOPROST g ILOPROST g

Consider PDESi 1

Yes

A

Control of RP
(Patient Reported)

:_alone or in combination :

\ 'LConsuder Intravenous lloprost .<—

\

> [Digital Ulcer Disease]

oy

Del Galdo F, et al. Ann Rheum Dis 2024;0:1-12. do0i:10.1136/ard-2024-226430



Pulmonary
arterial
hypertension

wsesssss PDESI
g ILOPROST

P

RIOCIGUAT
SELEXIPAG

NO WARFARIN

SSc terapias ajanlas — EULAR 2023

+
Iv epoprostenol

Patient without
PAH treatment

_l SSc-PAH l_

Patient already
on PDESi and/or Bosentan for DU

3-6 months
FU

WHO class Il
or ERS Low/intermediate
Risk

I Continue treatment '

|
G and follow-up [
____________ 4

WHO class HI/IV

or ERS intermediate/High

Risk

3-6 months
FU

|

WHO class lIl/IV
or ERS intermediate/ High
Risk

Del Galdo F, et al. Ann Rheum Dis 2024;0:1-12. doi:10.1136/ard-2024-226430




SSc — PAH kezelés

https://emcrit.org/ibcc/pah/

Swluah from
PDESi to sGCs
(01& "al ~ (Class llb)

! @Esc @ ERS

Figure 9 Evidence-based pulmonary arterial hypertension treatment algorithm for patients with idiopathic, heritable, drug-associated, and connective
tissue disease-asscciated pulmonary arterial hypertension. DLCO, Lung diffusion capacity for carbon monoxide; ERA, endothelin receptor antagonist; I
HID-PAH, idicpathic, heritable, or drug-associated pulmonary arterial hypertension; iv., intravenous; PAH-CTD, PAH assocated with connective tissue
disease: PCA, prostacyclin analogue; PDESI, phosphediesterase 5 inhibitar; PH, pulmanary hypertension; PRA, prastacyciin receptor agonist; ReCo, rec-
ommendation: s.c.,, subcutancous; sGCs, soluble guanylate cyclase stmulator, "Cardiopulmonary comerbidities are conditions associated with an in-
creased risk of left ventricular diastolic dysfunction, and include obesity, hypertension, diabetes mellitus, and coronary heart disease; pulmonary
comarbidities may include signs of mid parenchymal lung disease and are often associated with a low DLCO (<45% of the predicted value).
Intravencus epoprastencl ar Lvise. treprostind, Humber 1 et 8. PMID 35017548



: Classification criteria of scleroderma renal erisis, from [76].

ISRCS

Expert consensus

Y OLE O owing

a.) Systolic BP 140 mmHg or

b.) Diastolic BP »90 mmHg or

c.) Rise in systolic BP =30 mmHg
compared to baseline or

d.) Rise in diastolic BP »20 mmHg
compared to baseline

AND

One of the folowing features:

a.) Increase in sCr =50% over baseline
ors Cr =120% ULN for local
laboratory

b.) Proteinuria 2+ on dipstck and
confirmed by uPCR = ULN

c.) Hematuria: =24 by dipstick or = 10
RBC/HPF (without mensuration)

d.) Thrombocytopenia < 100 G/L

e.) Hemeolysis on blood smear or
increased reticulocyte count

f.) Hypertensive encephalopathy

Increase in sCr >50% over baseline or
sCr 1209 of ULN for local laboratory
AND

One of the following fearures:

a.) Proteinuria 24 on dipstick and
confirmed by uPCR. = ULN

b.) Hematuria: =2+ by dipstick or = 10
RBC/HPF (without mensuration)

¢.) Thrombocytopenia < 100 G/L

d.) Hemelysis on blood smear or
increased reticulocyte count

e.) Hypertensive encephalopathy

A. Hypertensive SRC (fullfills both Al
and AZ)

1. New onset hypertension, defined as
any oft he following:

a.) Systolic BP > 140 mmHg

b.) Diastolic BP = 90 mmHg

c.) Rise in systolic BP > 30 mmHg

d.) Rise in diastolic BP > 20 mmHg
AND

1. One (1) oft he following five (5)
features

a.) Increase in sCr by >50% over
baseline OR SCr = 120% of ULN for local
laboratory

b.} Proteinuria =2+ by dipstick

c.) Hematuria =24 by dipstick or = 10
RBC/HFF

d.) Thrombocytopenia <100 G/L

e.) Hemolysis defined as anemia not due
to other causes and either of the
following

i.} Schistocytes or other RBC fragments
on blood smear

ii.) Increased reticulocyte count

B. Normotensive SRC (fullfills both B1
and B2)

1. Increaze in sCr =>50% over baseline
OR. sCr >120% ULN for local laboratory
AND

2. One (1) of the following five (5)
features:

a.) Proteinuria =2+ by dipstick

b.) Hematuria =2+ by dipstick or = 10
REC/HFF

¢.) Thromboeytopenia <100 G/L

d.) Hemolysis defined as anemia not dus
to other causes and either of the
following

i.} Schistocytes or other RBC fragments
on blood smear

ii.) Increased reticulocyte count

e.) Renal biopsy findings consistent with
scleroderma renal erisis
(microangiopathy)

Renalis manifesztacio

SSc terapias ajanlas — EULAR 2023

Renal
crisis
+ egyéb antitenziv terapia
ET-1Ra — nem hatékony
PEX:? — SSc+MAHA
NO ACE
INHIBITORS eculizumab
for prevention
ACE
INHIBITORS

Scheen M et al. Autoimmunity Reviews 22 (2023) 103330



Kezelés:

Vascularis terapia

Immunszuppr./
Immunmoduldns

Antifibrotikus

SSc terapias ajanlas — EULAR 2023

Systemic sclerosis

B

*

PP NO ACE
INHIBITORS

for prevention

RIOCIGUAT

IVIG???

Del Galdo F, et al. Ann Rheum Dis 2024;0:1-12. do0i:10.1136/ard-2024-226430



Interstitial
lung disease

I

sanen RITUX

SSc terapias ajanlas — EULAR 2023

Patient already MMF 4

6 months
FU

l

No PF-ILD

| Continue treatment |
1 and follow-up

1 | Consider Nintedanib
i i With (or without) MMF

| ssciD |

/l Patient on no IS treatment

' | Consider MMF and/Or Rituximab
i i And/or cyclophosphamide

“ early-inflammatory”

_____ e

' Consider Tocilizumab '

No PF-ILD

Del Galdo F, et al. Ann Rheum Dis 2024;0:1-12. doi:10.1136/ard-2024-226430




: Fibrosis extent on

No indication for t ILF; ) Early dd'?"j:e stc HRCT =10% and no High risk of prosression Sﬁ?fe:e

elveme ammato involvement aveme

/\H:-:_)'(fﬂ#
Mycophenolate Tocilizumab Mintedanib Nintedanib . Combination of Cyclt}phusphamlde
and MMF Immunosuppressants or rituximab
Maonitoring
Treatment goals met ILD progression, ILD and extrapulmonary invelvement not
controlled or treatment goals not met

Add on or switch of therapy may be considered:

Strong recommendation +If on meno or combination treatment, add or switch immuneosuppressant

« If progressive pulmonary fibrosis, add nintedanib

+ Biologics are to date not used in combination

L1 Usual clinical practice + Consider referral for lung transplant consideration in case of progressive and severe |LD
+« Avoid use of high-dose glucocorticoids

Conditional recommendation

Ann RheumDis000(2025)1-39



Kombinacios kezelések

Kevés RCT adat:

e RTX+ MMF > mono MMF
 MMF+ NTD > NTD

RWE:

* TCZ + MMF > mono TCZ

* Harmas kombinacié NTD+TCZ+MMF

¢ 1IM-ILD: MMF+RTX+NTD (+GC)

* RA-ILD: csDMARD+bDMARD+NTD/Pirfenidon

Immuns-
Zuppresszio

Antifibrotikum

INFEKCIO RIZIKO!

VAKCINACIO!



Progressive events (%)

20

15

SSc-ILD — EUSTAR
adatok

1409 SSc-ILD beteg

p <0.001

2017

22017

MMF-Based Regimens

MTX-Based Regimens

RTX-Based Regimens

i3

AIA
e

TCZ-Based Regimens

Campochiaro et al. Arthritis Rheumatol. 2026 Jan 22. doi: 10.1002/art.70043.
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Systemic sclerosis

Nagy intenzitasu ISU kezelés — HSCT

Korai, rossz prognozisu beteg

B

RIOCIGUAT

Del Galdo F, et al. Ann Rheum Dis 2024;0:1-12. do0i:10.1136/ard-2024-226430

PP NO ACE
INHIBITORS
for prevention



Gasztrointesztinalis manifesztaciok
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Disease specific Pathophysmlggy complexlty Additional organ-specific Gastro-
pathological cascade Anti-muscarinic pathologies intestinal
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Heart involvement in patients with systemic sclerosis—what have we learned about it in the last 5 years

Table 2 Current treatment options among systemic sclerosis patients with heart involvement depending on the clinical manifestation

Type of Treatment options
heart
involvement

Myocarditis DMARDs (such as: AZA, MMF. MTX, CYC) alone or with GCs [82, 83] +3a ntl'".6 anti'".l RTX?
’ ’ .

Symptomatic treatment

Arrhythmia  Similar to the general population [12, 16, 82]
B-blocker (carefully: cardioselective) Ivabradine (sinus tachycardia> 70/min) Oral anticoagulation, Pacemaker, ICD—if neces-
sary [49. 82]
HFpEF Diuretics for fluid retention Dapaglifiozin/ Empagliflozin Treatment for an etiology, CV and non-CV comorbidities [49, 53, 84]
HFmrEF Diuretics for fluid retention Dapaglifiozin/ Empagliflozin ACEl/ ARNV ARB. MRA . B-blocker (carefully; cardioselective}—may
be considered [49, 53, 84]
HFrEF ACEI (carefully in SRC high risk patients)) ARNI B-blocker (carefully; cardioselective) MRA Dapaglifiozin/ Empaglifiozin Loop
diuretics for fluid retention CRT. ICD (in selected cases) [49. 53, 84]

Conventional cardiologic therapy &
Immunosuppressive therapy
Treatment of heart failure (ACE- o
inhibitors*, diuretics, p-blockers) Sleroide™ (pules or orel)
DMARDs (MMF preferred)
Treatment of diastolic dysfunction Biologic agents (tocilizumab,
(diuretics, ACE-inhibitors, a"a""ga)
aldosterone antagonists, CCBs) IVIG?
Treatment of arrhythmias$
Prevention of life-threatening
arrhythmias (ICD)
Therspaulic siaalighe Refractory cases & future 20 SSc-ILD - nintedanib: beneficial
for Vasculopathy perspectives
Calcun:chennel blockers Nitedink? effects of nintedanib on SSc-pHI
- e pir?r:?? HSTC (Rheumatology (Oxford) 2022; 62:2550-2555.)
Heart transplantation

Rheumatology International (2024) 44:1823-1836
Curr Opin Rheumatol 2024, 36:76-93



SSc calcinosis

Hydroxyapatite és amorf calcium phosphate
kristalyok

Szignifikans morbiditas, életmindség
csokkenés

Prevalencia 18-49% (1cSSc ~ dcSSc
ACA, anti-PM/Scl + - magasabb prevalencia
Progresszio gyakoribb: ffi beteg, DU,

osteoporosis, ILD

Nincs hatékony kezelés!

Table 2. Summary of theories for the pathophysiology of calcinosis cutis.

Mechanism

Evidence

Chronic inflammation

Vascular hypoxia (ischemia)

Recurrent trauma

Increased production of TNF, IL-1, IL-6, and
other proinflammatory cytokines
Hypoxia-induced imbalance between
angiogenic factors (such as VEGE,
platelet-derived growth factors) and
antiangiogenic factors (such as angiostatin,
endostatin)

Increased expression of the
hypoxia-associated GLUT-1
Hypoxia-induced osteoclast activity
Presence or history of digital ulcers
Calcification occurs at sites of chronic
trauma/stress, suggesting a role of pressure or
recurrent trauma

The Journal of Rheumatology 2022;49:980-9
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| SSc komorbiditasok — napi gyakorlat

Dg. felallitasakor: malignitas szlirése — RNSPIII+!

Kovetés soran rendszeres szlirés

Cardiovascularis szliréesek: rendszeresen

anamnétzis - fizikalis vizsgalat — eszk6z6s vizsgalatok (EKG,
card UH stb.) |

|Osteoporosis — szlirés (DEXA) — D-vitamin potlas!!!

|Egyéb tarsbetegségek — BMI, sarcopenia, depresszio stb.




PDE4 inhibitor
LPA1 antagonist

Integrin antagonist

Prostacyclin analogue
Autotaxin inhibitor
Hedgehog inhibitor
AT2R agonist

Antifibrotikus kezelés

Current Paradigm

Emerging terapiak
Nerandomilast IPF/PPF Approved (2025/2026)
Admilparant |IPF/PPF Phase 3 (ALOFT)
Bexotegrast IPF Phase 2b/3 (BEACON-IPF)
Treprostinil (inhalative) |PF/PPF Phase 3 (TETON)
BBT-877 |PF Phase 2
Taladegib |PF/PPF Phase 2b (WHISTLE-PF)
Buloxibutid IPF Phase 2b (ASPIRE)

Moua T, et al. J Clin Med. 2024 Oct 22;13(21):6304. doi: 10.3390/jcm13216304.

Nintedanib (Tyrosine kinase inhibitor) &
Pirfenidone (TGF-B modulator)

FVC change
FVC change

FVC and
biomarkers

FVC change
FVC change
Safety/FVC
FVC change



Nerandomilast

Admilparant

Treprostinil

RTX |
} -E _ L AECI AL Dl
: imacrophagel
Epithelialinjury; i)
- Pirfenidone

Deupirfenidone

. : Immunosuppressants/ N - é

Autoimmunity Reviews 24 (2025) 103900



Morgan ND et al. Curr Treatm Opt

Rheumatol. 2016 March ; 2(1): 69-84.

doi:10.1007/s40674-016-0038-7.

SCLERODERMA MIMICS

LOCALIZED
Morphea
Linear
Generalized
Pansclerotic
SYSTEMIC
Inflammatory & Immune mediated Hereditary

Eosinophilic fasciitis
Graft versus host disease
Lichen sclerosus et atrophicus

POEMS syndrome

Deposition Disorders

Scleromyxedema

Systemic amyloidosis
Mephrogenic systemic fibrosis
Scleredema adultorum
Lipodermatosclerosis

Occupational Exposure

Epoxy resins
Organic solvents
Polyvinyl chloride
Silica

Congenital fascial dystrophy
Progeroid disorders

- Progeria

- Acrogeria

- Werner’'s syndrome

Metabolic
Hypothyroidism (myxedema)

Phenylketonuria
Porphyria cutanea tarda

Toxin & Chemical Induced

Pharmaceuticals Pesticides
Balicatib Diniconazole
Bisoprolol Malathion
Bleomycin o
Bromocriptine Chemicals
Carbidopa
D-Penicillamine Benzene
L tryplophas Malathion
P PLopa: Naphthalene
entazocine
Toluene

Postradiation fibrosis

Toxic oil syndrome Inchloroethylene

Winyl chloride monomers




Scleromyxoedema

30-50 éves korban, férfi:no = 1:1

monoclonalis gammopathia (IgG lambda kénny lanc)
ritkan daganatos betegség/infectiohoz tarsul

arc, torzs, végtagok bére érintett

belszervi tiinetek potencialisan stulyosak (oesophagus dysmotilitas,

veseelégtelenség, izomgyengeség)
Raynaud phenomen hianyzik

Mucin depositumok az érfalban és a dermisben

Terapia: plasmapheresis
prednisolon IVIG

melphalan

cyclophosamid

chloroquin

PUVA, fotopheresis




Scleredema adultorum Buschke

Diabetes mellitus

Gyerekekben infectiohoz tarsul
monoclonalis gammopathia gyakori
Nyak, hat (ujjak nem)

Collagen T, kevés mucin lehet

Terapia:
prednisolon
D-penicillamin
PUVA, fotopheresis ©buslau




Nephrogen systemas fibrosis

@® 2000-ben irtak le el6szor dializalt betegekben

@® a b6r megvastagodasa, hyperpigmentacid, de az ujjak
megkiméltek!) ,,narancsbor” jellegi

@ belszervek fibrosisa: izom, myocardium, tiidé

® trigger: nagy dozisu erythropoetin, gadolinium tartalmu
kontrasztanyag (MR angio!)

@ dg alapja a szovettan: bor teljes vastagsagara kiterjedé
fibrosis, csillag alaku és osteclast-szerti driassejtek
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