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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/)

Chromasome Mapped gene Reported trait Ancestry Chromosome Mapped gene Reported trait Ancestry
1p34.3 KIAAD319L SS8c, SLE ELR Tpls.2 JAFF1 SSc, SLE EUR
1p313 IL12RB2 SSc, RA, IIM, SLE, CD EUR 71123 EIF4H, LIMK1 SSc, RA, IIM, SLE  EUR
1p132 PTPNZZ2, APAB1-AS1 SSc, RA, IIM, SLE ELUR Tg321 THNPO3 SSe, RA, IIM, SLE  EUR, AA, AC
19213 FLG-AS1, FLG2 ssc EAS IRF5, KCP SSc, RA, IIM, SLE  EUR, AA, AC
19233 FCGRZE, FCGR3B SSc ELIR, AA, AC TPI1PZ, CYCSP20 SSc, SLE EUR, AA, AC, EAS
Y_RNA, RPL31P11 SSc EAS RNUG-177P, LINCO3072 SSc EAS
1242 CcD247 S8c ELR Bp231 FAM16TA, BLK SSc, RA, IIM, SLE  EUR, AA, AC, EAS
19251 TNFSF4, PRDX6-A51 SSc, RA, IIM, SLE EUR, EAS 8gl21 LINCO1301 sse EUR, EAS
19253 SMGT7, NCF2 SSc, RA, IIM, SLE ELR Bglz.2 CHDT7, RAB2A S5c EUR
2q322 NAB1, GLS SSc, RA, IIM, SLE EUR 11p155 SCT, DRD4 SSc, RA, IIM, SLE  EUR
2q323 STAT4 SSc, RA, IIM, SLE ELIR, A%, EAS RNUG-E7EP, CD81-AS1, Ssc EUR
CDHRS
3p24.1 LINCO1967 S8c ELR, EAS 11923 3 CXCR5, Y_RNA 858c EUR
3pla3 DMNASELL3 SSc, RA, IIM, SLE ELR DDX6 SSe EUR, EAS
PXK SSe, SLE EUR, EAS 12q13.2 ESYT1, ZC3H10 sse EUR
FLNE SS8c ELIR, EAS 12q15 IFMG-AS1 SSc (ACA-positive) EAS
3q13.33 ARHGAP31 35¢c ELR, EAS 12g24 13 PTPN11 S5c EUR
3q25.33 IL12A-A51 SSc ELIR, EAS 13g13.3 MBEA SSciLD EAS
ARL14, RPLGPS SSe, RA, IIM, SLE EUR 1403233  AHNAK2, IGHM s8¢ EUR, EAS
4pl6.3 DGKQ SSc, RA, IIM, SLE ELIR, EAS 150241 CSK SSc EUR, EAS
4q24 NFKB1 33c ELR, EAS 15q24 .2 Metazoa SRP, RPL36APAS 88¢, 5LE EUR
4283 STMN1P2, RPS23P2 SS¢ (ACA-positive) EAS 16p11.2 ITGAM SSc, SLE EUR
4q34.3 RMASSP173, NDUFBSP1 8¢ ELIR, EAS 16q24.1 IRFE-LINCO1082, LINCD2132 SSc, RA, IIM, SLE  EUR, AA, AC, EAS
4351 UFSP2, ANKRD37 5S¢ EAS 179211 GSDMA, GSDMB Sse EUR, EAS
50311 IRF1 53¢, CD ELR STAT3 &3¢, CD EUR
5q33.1 THIP1 SSc, RA, IIM, SLE ELUR, EAS 17251 NUP85 Ssc EUR, EAS
5q33.3 MIR3142HG SSc, RA, IIM, SLE EUR 19p13 2 TYK2 8S8c, RA,IIM, SLE EUR
Gp2132 HLA-region SSc EUR, EAS 19p13.11 IL12RB1 SSc EUR, EAS
MTCO3FP1, NOTCH4, TSBP1- SSc EUR 19q13.33 PRR12 SS5c, RA, IIM, SLE EUR
AS1
6p21.31 7BTBY, GGMNBP1 SSc, CD EUR 2001312  SLC1245 T EUR, EAS
6021 ATGS 3Sc, RA, IIM, SLE EUR, EAS 20g13.33 RTEL1-TNFRSFEB, RTEL1 83 (ACA-positive) EAS
6023.3 THNFAIPZ, SIMALR 3Sc, RA, IIM, SLE EUR, EAS 221121  YDJC, CCDC116 S3c, RA, IIM, SLE  EUR
LINCO2539, WAKMAR2 s8¢, SLE ELR 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.



Patogeneazis

Fogékony szervezet
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= B-sejtek

= [ T-sejtek

= CD4+ T-sejtek
= CD8+ T-sejtek
= Macrophagok
= Hizdsejtek

= pDC-k

= Dermadlis DC-k

fr—

Vascularis
sérilés

Strukturalis karosodas
Alvadasi/ fibrinolitikus
zavar

Sejtadhéziés molekulak
megvaltozott
expresszidja
Megvaltozott
citokin/kemokin
expresszio

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

Hypoxia
Thrombosis

Infiltracio
Aktivacio

|

Fibroblast aktivacio

Autokrin TGF- aktivacio
és visszacsatolas
Megvaltozott
valaszreakcid
Th1/Th2/Th17 citokinek

Szervek
fibrosisa

Fibrocyta

Endothelialis-mesenchymalis atalakulas
Epithelidlis-mesenchymalis atalakulas
Adipocyta-myofibroblast atalakulas
Gyulladasos sejtek

Krénikus gyulladas



Rheum Dis 2025;32(2):89-104



Rheum Dis 2025;32(2):89-104



Vazokonstrikcio f

Raynaud tunet

Vazodilatacio ‘

Idegrostok
A simaizomsejtek a-2 1 (szimpatikus A szenzoros afferens rostokbdl szirmazé
adrenoreceptorok reaktivitasa és szenzoros) vazodilatator neuropeptidek (pl. CGRP)

A digitalis artériak hideghatasra,
vagy emocionalis stresszre
bekovetkez6 kdros valaszreakcidja,
fokozott vasokonstrikcidja

Endothel sériilés

Sejtek kozotti adhézio, tight junction
fellazulasa

szintje
Simaizomsejtek

Endothelidlis sejtek

Endothelin-14

PDGF receptor elleni antitestek Thrombocyta
Oxidativ stressz aktivaci6/aggregacio 4
Endothel sejtek elleni antitestek

No ¥

Fibrinolysis‘
Thrombin ‘

Vvt deformalédas §
Viszkozitésf

Csokkent véraramlas/
prokoagulans allapot



Vasculopathia

Autoimmunitas (endothel sejt elleni at és
egyéb kornyezeti tényez6k
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Vascularis sejtek aberrans aktivacidja
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NO elérhetbfsége
csokken
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Sejtadhéziés molekuldk fokozott
expresszioja: ICAM-1, GlyCAM-
1, E-szelektin, P-szelektin, VWF

A 4

ROS produkcid

A
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EndoMT

Th2, Th17 és B-sejt, M2 macrophag,
hizésejt, plasmocytoid dendritikus sejt
infiltracid, koagulacié>> fibrinolysis
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Fibrin depozicio
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Szoveti hypoxia
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IL-4, IL-6, IL-

10, IL-13, IL-17A, TGF-B,
CTGF, PDGF

|

vSMC
prolferacio

1

Endothel kdrosodas, apoptosis

Kéros angiogenezis és vasculogenezis
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Arteriola Capillaris

stenosis

v

dilatatio
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Capillaris
pusztulds
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PAH

Vascularis tiinetek

Scleroderma renalis krizis
Digitalis fekélyek

Szoveti hypoxia

Szoveti fibrosis

J. Clin. Med. 2020, 9, 2687; doi: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.

-seit!
18S¢ skin 1BLM mice lung CXCL13+T Sejt :
O' O 18Sc lung
M 2 ! 1SSc skin 3 3
FCG3A ‘macrophage CX3CRI"SiglecF* O‘.'(
0'5 macrophage Sl
Ned 1L6 FABPY macrophage
M2 TGEf CCLI8 Pdgf-aa
CCLIS Upregulated type 1 IFN
FDGF signaling
cCL2
6 B
SSc ski @3.
1SSc skin . L S OPN Q 'S(' 1SSc lung
—_—
MDM

Lyvel BMHCIT®

CX3CR1R mncrophng/

SPP1 ¥ Macrophage

Autophagy, cellular
stress response, and
protein ubiquitination

Trans CXCLA
rans-
O\‘ differentiation pDC
Mi 1L-6 Increased \ ‘ 7
TNF-u tissuc recuitment TIMP-1 —ntaed
— o £, 15Sc skin
o . Monocyte Monocyte - 2
s 2o, S SN
: ~ o) LA
— Slimulalc & o ) l‘ )
— | 1hibite CDs‘\z g B
e 1SSc PB

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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Fibrosis

Gyulladasos
mikrokornyezet

+
Szoveti sérulés, hypoxia,
stressz

Kdros fibrosis: fibroblast-myofibroblast (a-simaizom aktint expresszald) atalakulas, fibroblast apoptosis
csokkenés,autokrin aktivaciéo miatt tulzott kollagén és ECM termelés

Megvastagodott kollagén rostok: I, lll, Vll-es tipusu kollagén, subcutan zsirszévet csokken, kollagén
keresztkotések



TGF-B

Fibrosis: kozponti szerep, ECM termelés
fokozasa, lebontas gatlasa

Forrasa: fibroblasztok, miofibroblasztok, T-
sejtek, monocitak, makrofagok és vérlemezkék

I-es tipusu kollagén, I-es tipusu plazminogén
aktivator inhibitor, CTGF és a-SMA gén
expresszio fokozasa
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Matucci-Cerinic M et al. Ann Rheum Dis doi:10.1136/annrheumdis-
2012-202295







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

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

R Koros capillaroscopos kép - scleroderma pattern



Very early systemic sclerosis - diagndzis

R

R

R

R

Raynaud phenomen

Puffy fingers (sclerodactylia-ba forduld)

Antinuclearis antitest +

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

Kodros capillaroscopos kép - scleroderma pattern

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

Lancet Rheumatol 2021; 3: e834-43 )



Klinikai manifesztaciok



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 A szubklasszifikacié nem fedi le a SSc-
diagndzis — szenzitivitas javulasa spektrum kiilonb6z6 fenotipusait

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-
diagn@zis — szenzitivitas javulasa spektrum kiil6nb6z6 fenotipusait

Bortiinetek kiterjedtsége
Autoantitest profil

Szervi érintettség
Betegség progressziod és kimenetel

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



SSc




SSc — Raynaud sy - DU

= DU: SSc-ban kb. 50%-ban alakulnak ki
= dcSSc-ben korabban jelennek meg, anti-Scl70 pozitivakban gyakoribb, gyakori asszociacié a CV eltérésekkel

= Szovodmények: infekcid, gangraena, osteomyelitis, autoamputacid!

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



Bortunetek vizsgalata
Modified Rodnan Skin Score (MRSS)

PPRRAESSN —— ‘*%’?W
Skin
score 1 . _ 2 . . 3
grade Histological correlation of skin score

Uninvolved Calculating the MRSS

Mild thickening
Moderate
thickening

Severe thickening ' _ Face
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Forearm _ _ Forearm ﬂ
Hana (IR Q o— e
Fingers Fingers
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n
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Denton and Silver, 2011 fotal /51

Standardization of the
mMRSS for use in clinical
trials of SSc.

Khanna D, .. Denton CP. J
Scleroderma Relat Disord.
2017:;2:11-18.



Szerologiai alcsoportok SSc-ben

Diffiiz cutan SSc Limitalt cutan SSc

50-60%:

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

Anti- Scl-70 = ILD

Anti-centromere = PAH

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

Anti-PM-Scl = SSc-myositis

Anti-Ro52 - sulyosabb ILD Overlap
Anti-U3RNP = ILD, PAH, myositis
Anti-Th/To =ILD, PAH Clements PJ and Furst DE. Systemic Sclerosis.

Lippincott, Williams & Wilkins, Baltimore, 2004.



Terapias siirgosség — Korai

progresszorok Hosszutavu progresszio és tartos tiinetek

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



Belsd szervi manifesztaciok

Denton CP et Kanna D. Systemic sclerosis Published online April 13, 2017 http://dx.doi.org/10.1016/5S0140-6736(17)30933-9



Elhai M, et al. Ann Rheum Dis 2017;76:1897-1905. doi:10.1136/annrheumdis-2017-211448
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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 SjD*% 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
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Progresszio megitélése és monitorozas

igen
nem
HRCT kiterjedés >20% <10%
FVC kiindulas <normal normal
Dlco kiindulas <normal normal
FVC valtozas 12 hénap > 10% <5%
Dlco valtozas 12 hénap > 15% <15%
Tiinetek igen nem
Akut kezdet igen nem
FVC és Dlco
* Alacsony rizikd esetén 6 havonta
CTD-!LD be!:eg * Magas rizikd esetén 3 havonta Uj légzdszervi panasz
monitorozasa Azonnali vizsgalat!
HRCT
* Alacsony rizikd esetén 24 havonta
* Magas rizikd 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 Low risk Inducatum_ﬁ of
progression
Disease duration =3-5 years =3-5 years <3-5years =3-5 years Anytime
Lung function test Every 3-6 months Every 6-12 months Every 6-12 months Every 12 months Conduct
(FVC and Dy¢q)
HRCT ii:ﬂi;” and Every 12 months Every 12 months After 2 years Clinical indication Conduct
6MWD ar'u:! 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 [ Usual clinical practice

Ann RheumDis000(2025)1-39



EUSTAR database



FVC decline >10% and composite FVC and DLCO decline in the first and second 12+/-3 months
within the four subgroups segregated by disease duration.

!

!

l 10-18%

2258 SSc-ILD beteg
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 diagnodzisanak felallitasa (Alcsoport besorolas)
ILD szlirovizsgalatok

Progressziv ILD predikcidja

Vizsgalatok a kovetés soran

(klinikai tiinetek, légzésfunkcio, képalkotd)

Terapia tervezése - gyogyszervalasztas



Denton CP et Kanna D. Systemic sclerosis Published online April 13, 2017 http://dx.doi.org/10.1016/5S0140-6736(17)30933-9



SSc-PAH

# of Distinct Literature mentions

# of Distinct Literature mentions
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¢. Patient charactenstics associated with 85c-PAH as reported in [iterature

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



SSc-PAH szlirése



* Precapillaris PH: Gj 2022-es ESC/ERS
definicio:

* mPAP kiisz6bérték: 25 — 20 Hgmm +
pulmonalis vascularis rezisztencia (PVR) = 2
Wood units (WU).

* SSc betegek reklasszifikacioja!

* Korai PAH-kezelés, jobb tulélés

Puigrenier et al. Respiratory Research (2022) 23:284



PAH fenotipusok SSc-ben

LHD

‘Group 2

ILD

Group 3

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-ILD, SSc-PAH

Reumatologist

Pulmonologist

Ann Rheum Dis 2017;76:1897-1905.

Radiologist




Denton CP et Kanna D. Systemic sclerosis Published online April 13, 2017 http://dx.doi.org/10.1016/5S0140-6736(17)30933-9






Gasztrointesztinalis érintettség

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

= Nyel6cs6 dysmotilitas, szlikiilet-tagulat, reflux oesophagitis, ,,gorogdinnye” gyomor, intestinalis pseudo-
obstrukcid, bakterialis tulnovekedés, anorectalis inkontinencia, exokrin pancreas insufficiencia




Veseérintettség

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

Endothelialis sériilés , Intima proliferacio

[ TGF-B, VEGF
PDGF, CTGF

nelés és seekrécis Erlumen sziikiilet
termelés és szekrécio alignus hypertenzio

A juxtaglomerularis .. . _y
: . ¢ Csokkent renalis perfuzio

apparatus hyperplasiaja




Musculoskeletalis tlinetek

= 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
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Bortiuinetek kiterjedtsége
Autoantitest profil

Szervi érintettség
Betegség progresszio és kimenetel

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

SSc- menedzsment

Immun-
modulatio

Vascularis Antifibrotikus

Non-
farmakolagiai

Tluneti
kezelés

Komorbiditasok
kezelése

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




Kezelés:

Vascularis terapia

Immunszuppr./
Immunmodulans

Antifibrotikus

SSc terapias ajanlas — EULAR 2023

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



Kezelés:

Vascularis terapia

Immunszuppr./
Immunmodulans

Antifibrotikus

SSc terapias ajanlas — EULAR 2023

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



SSc terapias ajanlas — EULAR 2023

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



SSc terapias ajanlas — EULAR 2023

- D

+
Iv epoprostenol

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/



Hassan HINM et al. Improved survival for patients with systemic sclerosis—associated
pulmonary arterial hypertension: the Johns Hopkins Registry.

Am J Respir Crit Care Med 2023;207:312-322.



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

ISRCS

Expert consensus

I Hypertensive SRC l
y ONE 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 »24 on dipstick and
confirmed by uPCR = ULN

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

d.) Thrombocytopenia < 100 G/L

e.) Hemeolysis on bloed smear or
increased reticulocyte count

f.) Hypertensive encephalopathy

I MNormotensive SRC I

Increase in sCr =>50% over baseline or
sCr > 120% 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)

¢.) Thrombeocytopenia < 100 G/L

d.) Hemeolysis on bloed 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.) Rize 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
REC/HPF

d.) Thrombeocytopenia <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 crisis
(microangiopathy)

LY 4

Renalis manifesztacio

+ egyéb antitenziv terapia
ET-1Ra — nem hatékony
PEX:? — SSc+MAHA

eculizumab

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



Kezelés:

Vascularis terapia

Immunszuppr./
Immunmodulans

Antifibrotikus

SSc terapias ajanlas — EULAR 2023

IVIG???

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



SSc terapias ajanlas — EULAR 2023

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



, Fibrosis extent on

No indication for " ILFF: ) Early ddITFU:E stc HRCT =10% and no High risk of progression Sﬁ?re:e

olveme ammatio involvement onEme

/\E::_/"<HH
Mycophenolate Tocilizumab Nintedanib Nintedanib : Combination of Cyclt}phusphamlde
and MMF Immunosuppressants or rituximab
Manitoring
Treatment goals met ILD progression, ILD and extrapulmonary involverment 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



SSc terapias ajanlas — EULAR 2023

Nagy intenzitasu ISU kezelés — HSCT

Korai, rossz prognozisu beteg

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



Gasztrointesztinalis manifesztaciok

A kezelés csak részlegesen effektiv

Itopride
dopamine és
acetylcholine esterase
enzim gatlé
Prucalopride
5-HT, receptor agonista

IVIG? Autoimmun Rev 2023; 22(11): 103441.
209 SSc beteg ISU kezeléssel: alacsonyabb GIT score a kovetés soran rwp open 2024;10:e004333. doi:10.1136/rmdopen-2024-004333
SavcsokkentO kezelés: csokkenti a MMF biohasznosuldasat semin arthritis Rheum 2023; 63: 152270.


https://en.wikipedia.org/wiki/Dopamine
https://en.wikipedia.org/wiki/5-HT4_receptor
https://en.wikipedia.org/wiki/Agonist

Heart involvement in patients with systemic sclerosis—what have we learned about it in the last 5 years

+anti-IL6, anti-IL1, RTX?

Treatment of heart failure (ACE-
Inhibitors®, diuretics, B-blockers)

Treatment of diastolic dysfunction
(diuretics, ACE-inhibitors®,
aldosterone antagonists, CCBs)

Treatment of arrhythmias$
Prevention of life-threatening
arrhythmias (ICD)

Therapeutic strategies

for vasculopathy “
Calcium-channel blockers
Other vasodilators
Aspirin?

Conventional cardiologic therapy ®——

Immunosuppressive therapy

Steroids™ (pulse or oral)
DMARDs (MMF preferred)
Biologic agents (tocilizumab,
anakinra)

IVIG?%

Refractory cases & future
perspectives

Nintedanib?

HSTC

Heart transplantation

20 SSc-ILD — nintedanib: beneficial
effects of nintedanib on SSc-pHI

(Rheumatology (Oxford) 2022; 62:2550-2555.)

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



SSc calcinosis

Hydroxyapatite és amorf calcium phosphate
kristalyok

Szignifikans morbiditas, életminéség
csokkenés

Prevalencia 18-49% (1cSSc ~ dcSSc
ACA, anti-PM/Scl + - magasabb prevalencia

Progresszio gyakoribb: ffi beteg, DU,
osteoporosis, ILD

Nincs hatékony kezelés!

The Journal of Rheumatology 2022;49:980-9



Calcinosis kezelése

Warfarin

lontophoresis of acetic acid 1 ultrasound
Minocycline

Diltiazem

B-cell depletion therapy (Rituximab)
Topical/intralesional sodium thiosulfate
Intravenous sodium thiosulfate
Colchicine

Surgical excision/physical therapies
CO2 laser

Low frequency ultrasound

ESWT

IVig

Bisphosphonates

PDEA4i

Tofacitinib

Aluminium hydroxide

J Am Acad Dermatol 2022;87:957-78

level of evidence

Ilb not recommended
lIB ineffective

\Y)

\Y)

v

IV

IV not recommended
IV
vV
vV
vV
\Y)
vV
vV

The Journal of Rheumatology 2022;49:980-9



The 2024 British Society for Rheumatology guideline for management of systemic sclerosis

Denton C et al. Rheumatology, 2024, 63, 2956-2975




J Am Acad Dermatol 2022;87:957-78.



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 chlonde
Silica

Congenital fascial dystrophy
Progeroid disorders

- Progeria

- Acrogenia

- Werner's syndrome

Metabolic

Hypothyroidism (mvzedema)
Phenylketonuria
Porphyria cutanea tarda

Toxin & Chemical Induced

Pharmaceuticals Pesticides
Balicatib Diniconazole
Bisoprolol Malathion
Bleomycin _ .
Bromocriptine Chemicals
Carbidopa
D-Penicillamine Benzene
L-tryptophan Malathion
Prophs Naphthalene

Pentazocine

Toluene

Postradiation fibrosis

Toxic o1l syndrome Inichloroethylene

Winyl chloride monomers




Scleromyxoedema

30-50 éves korban, férfi:n6 = 1:1

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

arc, torzs, végtagok bdre érintett

belszervi tiinetek potencidlisan sulyosak (oesophagus dysmotilitas,

veseelégtelenség, izomgyengeség)
Raynaud phenomen hidnyzik

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 T1, kevés mucin lehet

Terapia:
prednisolon
D-penicillamin
PUVA, fotopheresis ©buslau




@® 2000-ben irtak le el6szor dializalt betegekben

@® a b6r megvastagodasa, hyperpigmentacio, de az ujjak
megkiméltek!) ,,narancsbor” jellegti

@ belszervek fibrosisa: izom, myocardium, tiido

@ trigger: nagy dozisu erythropoetin,

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