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Pathogenesis - Inflammatory 
• Characterization of inflammatory cell infiltrate of SSc skin: 

• Mononuclear cells are present in the skin of all patients with SSc

(involved + uninvolved skin)

• B cells (CD20+ and CD138+ )  in the skin  - early diffuse disease, 

correlate with skin progression.

• High serum levels of soluble programmed death 1 (sPD-1) and sPD-L2 in SSc; 
correlated with the extent of fibrosis and immunologic abnormalities. 

• PD-L2high B cells had higher levels of interleukin-10 (IL-10) production compared with 
PD-L2low B cells.

• sPD-1 and sPD-L2 contribute to disease development in SSc via the regulation of 
cognate interactions with T cells and B cells.

• Bosello S, Angelucci C,. Arthritis Res Ther. 2018 Apr 18;20(1):75.

• Fukasawa T, Yoshizaki A. Arthritis Rheumatol. 2017 Sep;69(9):1879-1890



Pathogenesis - Vascular

• Angiogenic T cells (Tang) promote the formation of new blood vessels and 
enhance the repair of damaged endothelium

• Tang cells are selectively expanded in the circulation of SSc patients with 
severe peripheral vascular complications. 

• Tang – a biomarker reflecting peripheral vascular damage severity?

• Tang expansion may be an ineffective attempt to compensate the need for 
increased angiogenesis and EPC function.

• Manetti M, Pratesi S et al. PLoS One. 2017 Aug 10;12(8): 



Pathogenesis - Vascular

• Evidence for a derangement of the microvascular system in very early 
SSc (VEDOSS):

• Increased serum levels of pan-VEGF, decreased serum levels of 
soluble neuropilin-1 (sNRP-1)

• Compromised wound healing and decreased capillarogenesis in 
human dermal microvascular endothelial cells stimulated with 
VEDOSS and SSc sera

• Chora I, Romano E et al. J Rheumatol. 2017 Aug;44(8):1190-1197



Pathogenesis - Fibrosis 

• MicroRNA screening : miR-483-5p - a potential driver of fibrosis in SSc.

• PTP4A1- protein tyrosine phosphatases enzymes (counterbalance protein tyrosine 
kinases in signal transduction) promotes TGFβ signaling and fibrosis in systemic 
sclerosis

• Methyl-CpG-binding protein 2 (a key epigenetic regulator) mediates antifibrotic
effects in scleroderma fibroblasts.

• Chouri E, Servaas NH et al. J Autoimmun. 2018 May;89:162-170

• Sacchetti C, Bai Y et al. Nat Commun. 2017 Oct 20;8(1):1060

• He Y, Tsou PS et al. Ann Rheum Dis. 2018 May 14



Pathogenesis 

• MIF Promoter Polymorphism (the gene in idiopathic PAH) is 
associated with susceptibility to Pulmonary Arterial Hypertension in 
diffuse SSc

• SSc and cancer:
• Gene Profiling in Patients with Systemic Sclerosis Reveals the 

Presence of Oncogenic Gene Signatures.

• Bossini-Castillo L, Campillo-Davó D et al. J Rheumatol. 2017 Oct;44(10):1453-1457. 

• Dolcino M, Pelosi A, et al. Front Immunol. 2018 Mar 6;9:449



Biomarkers – cancer risk 

• SSc and cancer risk: RNAP3+ or neg for Scl 70, ACA and RNAP3

• Anticentromere (ACA) = low risk

• Igusa T, Hummers LK et al. Ann Rheum Dis. 2018 Apr 20.
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Biomarkers

• Nailfold capillary dropout - significantly associated with mortality 

• Early dcSSc: Shorter disease duration and lower mRSS predict progressive 
skin thickening

• RNAP3+ have the highest mRSS peaks and tend to reach peak mRSS
earliest

• Resistin (proinflammatory and profibrotic adipokine) levels might correlate 
with organ involvement and inflammatory process 

• Tieu J, Hakendorf P et al. Intern Med J. 2018 May;48(5):517-523

• Herrick AL, Peytrignet S et al. Ann Rheum Dis. 2018 Apr;77(4):563-570 

• Sawicka K, Michalska-Jakubus M et al. Clin Exp Rheumatol. 2017 Sep-Oct;35 Suppl 106(4):144-150



Biomarkers - cardiovascular

• Decreased global myocardial perfusion at adenosine stress, at MRI- a 
marker for microvascular disease in SSc?

• Rt ventricular dysfunction – more prognostic relevant than LV 
dysfunction

• 6-minute walk distance – associated with baseline heart rate and 
variation, PAH, CRP and HAQ, not with ILD, muscle involvement

• Gyllenhammar T, Kanski M et al. BMC Cardiovasc Disord. 2018 Jan 30;18(1):16

• Saito M, Wright L, et al. Eur Heart J Cardiovasc Imaging. 2017 Aug 1.

• Sanges S, Giovannelli J et al. Arthritis Res Ther. 2017 Dec 15;19(1):279



Biomarkers 

• Pts with early SSc or established, yet nonfibrotic, disease have 
increased levels of inflammatory proteins in the serum (CXCL10, 
CXCL11, TNFRII)

• The alterations are associated with faster rates of disease evolution.

• ILD extension was associated with baseline FVC and DLCO but not 
with their evolution. 

• Presence or history of digital ulcers and pulmonary hypertension 
were predictors of a faster decline of DLCO over time.

• Cossu M, van Bon L et al. Arthritis Rheumatol. 2017 Dec;69(12):2359-2369

• Le Gouellec N, Duhamel A et al. . PLoS One. 2017 Aug 1;12(8):e0181692.



Clinical aspects

• The risk of venous thromboembolism (VTE) in SSc is comparable to 
the general population. 

• PAH, peripheral arterial disease, Scl-70, and anticardiolipin abs- risk 
factors for VTE

• Impact of radiation therapy in SSc+ breast cancer: local tissue fibrosis 
in ~50% of cases without evidence of lung or generalized skin disease 
flare.

• Johnson SR, Hakami N et al. J Rheumatol. 2018 Apr 15

• Shah DJ, Hirpara R et al. Arthritis Care Res (Hoboken). 2018 Jan 5



Clinical aspects and prognosis

• Hepatobiliary involvement: associated with limited SSc, sicca syndrome, 
longer disease duration, anticentromere. No impact on survival

• Patients who initially present with non-Raynaud's phenomenon may be 
considered of poor prognosis.

• High levels of disability and fatigue in early diffuse SSc, associating with the 
degree of skin thickening  and impaired hand function

• Marí-Alfonso B, Simeón-Aznar CP et al. . Semin Arthritis Rheum. 2017 Oct 6. pii: S0049-0172(17)30288-3. 

• Rubio-Rivas M, Corbella X et al. Clin Rheumatol. 2018 Apr;37(4):999-1009. 

• Peytrignet S, Denton CP et al. Rheumatology (Oxford). 2018 Feb 1;57(2):370-381. 



Clinical aspects and prognosis

• ACPA in SSc – prevalence 9.2%. 
• Increased risk for erosive arthritis, pulmonary fibrosis, oesophagus

involvement and diffuse skin involvement.

• More than 40% of early-diagnosed patients with SSc-PAH (DETECT cohort)  
had disease progression during a short follow-up time

• Male gender, functional capacity and pulmonary function tests at PAH 
diagnosis -associated with progression

• Laustriat G, Ruyssen-Witrand A et al. Joint Bone Spine. 2018 Mar;85(2):147-153.

• Mihai C, Antic M et al. Ann Rheum Dis. 2018 Jan;77(1):128-132.



Clinical aspects and prognosis

• Mapping and predicting mortality – EUSTAR cohort: median follow-up 
of 2.3 years, 1072 (9.6%) of 11 193 patients died, from cardiac disease 
in 27% and respiratory causes in 17%

• Fibrosing myopathy is associated with diffuse SSc, lower CPK and 
significantly worse mortality compared to those with inflammation 
and/or necrosis on muscle biopsy.

• Elhai M, Meune C et al. Ann Rheum Dis. 2017 Nov;76(11):1897-1905.

• Paik JJ, Wigley FM, et al. Arthritis Care Res (Hoboken). 2017 Nov;69(11):1764-1770



Farge D, Burt RK et al. Cardiopulmonary assessment of patients with SSc for hematopoietic stem cell transplantation: 
Bone Marrow Transplant. 2017 Nov;52(11):1495-1503.



Treatment 







SCOT trial

• 205 pts screened            75 randomized            46 completed

• Mean mRSS 30

• 97% with ILD – mean FVC 74%, mean DLCO 53%

• SAE: transplant. group vs cyclophosp. 51% vs 74%

• AE grade 3+ : 100% vs 84%

• Most SAE, AE in the first 26 months

• 21 deaths: transplant group – 7 (3 before transplant), cycloph. 14

• Transplant related mortality at 72 mo.- 6% (ASTIS – 10-20%)

• SSc relapse – 9% (ASTIS -22%)



SCOT Trial

• Treatment with myeloablation followed by autologous stem cell 
transplantion normalizes the SSc molecular signatures:

• Significant declines in interferon and neutrophil modules at both RNA 
and serum protein levels in HSCT recepients

• No alterations in CYC treated pts

• Assasi S, Wallace P et al . 5th SSc world congress



Lung involvement

• Lung transplantation: 
• Post transplant outcomes in SSc pts similar to others.
• Survival rates after 1, 3, and 5 years: 81%, 68%, and 61%
• Combination of female gender + PAH                 worse prognosis

• Long-term survival in bilateral lung transplantation for SSc – ILD similar to 
survival of pts without SSc

• Pradère P, Tudorache I et al. J Heart Lung Transplant. 2018 Mar 15. 

• Chan EY, Goodarzi A et al. Ann Thorac Surg. 2018 Mar;105(3):893-900.



Lung involvement

• MMF - well tolerated, slows the rate of decline in lung function in 
SSc-ILD patients, even at doses lower at 3 g/day

(Mycophenolate mofetil for SSc-related ILD: A real world experience (Mayo clinic)

Baqir M, Makol A et al. PLoS One.2017 May 25;12(5):e0177107

• Pomalidomide (derivate of thalidomide) in pts with SSc – ILD-
inconclusive

A Phase II, double-blind, placebo-controlled study – study discontinued (recruitment enrollment 

challenges). Hsu VM, Denton CP et al. J Rheumatol. 2018 Mar;45(3):405-410.



Pulmonary arterial hypertension

Combination therapy with ambrisentan and tadalafil was 
associated with a significant improvement in both RV and LV 

function as assessed by cardiac MRI.

• Sato T, Ambale-Venkatesh B et al. Pulm Circ. 2018 Jan-Mar;8(1)



Raynaud and digital ulcers

• Topical nitrates effective in primary and secondary Raynaud's 
phenomenon.

A systematic review and meta-analysis:Curtiss P, Schwager Z et al. J Am Acad Dermatol. 2018 Mar 31

• Long-term monthly iloprost effective for treatment of SSc-related digital ulcers 

Cohort study ( 10+/-4.2 years) : 31/50 (62%) pts had DU at the beginning of iloprost : 22 (71%) 
resolved during the follow-up, 9 (29%) presented recurrent or chronic DU. Colaci M, Lumetti F et al. . Clin Exp 
Rheumatol. 2017 Sep-Oct;35 Suppl 106(4):179-183.

• Selexipag (oral selective prostacycline receptor agonist) in SSc pts with Raynaud's : 
no reduction of RP attacks number

A randomized, placebo-controlled, Phase II Study Denton CP, Hachulla É et al. Arthritis Rheumatol. 
2017 Dec;69(12):2370-2379



Gastro-intestinal tract

• Pyridostigmine (for at least 4 weeks treatment) may improve GI symptoms 
in SSc pts, particularly refractory constipation. (Retrospective study)

• Prucalopride - a high-affinity 5-HT4 receptor agonist with no major cardiac 
issues effective in dismotility symptoms, increasing the number of 
complete bowel movements and improving bowel transit, reducing reflux 
disease and bloating. (open – label cross-over PROGRASS study)

• Ahuja NK, Mische L et al. Semin Arthritis Rheum. 2018 Jan 5.

• Vigone B, Caronni M et al. Arthritis Res Ther. 2017 Jun 20;19(1):145.



Skin 

• Skin score improvement and FVC stabilization in the double-blind period 
were observed in placebo-treated pts who transitioned to tocilizumab
and were maintained in the open-label period
Safety and efficacy of sc tocilizumab in SSc: results from the open-label period of a phase II 
randomised controlled trial (faSScinate). Khanna D, Denton CP et al. Ann Rheum Dis. 2018 Feb;77(2):212-220



Skin 

• Efficacy of MMF and CYC on MRSS in participants enrolled in 
the Scleroderma Lung Study (SLS) I and II: 

• Significant improvement in MRSS in diffuse SSc pts over 24 
months: similar for MMF and CYC (SLS II), much better than 
placebo (SLS I) 

Namas R, Tashkin DP et al. Arthritis Care Res (Hoboken). 2018 Mar;70(3):439-444.

• MMF treatment: a subset of pts lose the inflammatory skin gene 
expression signature. Decreases in skin macrophages and CCL2 
mRNA.

• Toledo D, Hinchcliff M et al. The 5th SSc world meeting, Bordeaux 2018



Skin

• Rituximab -significant beneficial effects on skin involvement, on overall 
disease activity and on stabilization of internal organ status in early dcSSc.

2 years follow-up of an open-label pilot study of rituximab in pts with early diffuse SSc: Melsens K, 
Vandecasteele E et al. Acta Clin Belg. 2018 Apr;73(2):119-125

• EUSTAR experience: Rituximab improves skin, lung and joint 
involvement

• Elhai M, Distler O et al. The 5th SSc world meeting, Bordeaux 2018



Skin 

• LPA1 receptor antagonist SAR100842 (inhibits lysophosphatidic acid) 
for Pts with diffuse SSc:

• MRSS improved during the study although not reaching significance, 
and additional gene signature analysis suggested target engagement 
(reduction of LPA related genes in the skin).

• Well tolerated.

• Double-blind, randomized, 8-week placebo-controlled followed by a 16-week open label extension study, with the 
Allanore Y, Distler O et al. Arthritis Rheumatol. 2018 May 6



Take home messages

• Different pathogenetic mechanisms: inflammatory vs vascular vs 
fibrotic gene signatures

• SSc and cancer risk – RNAP 3+

• Stem cell transplantation: the right patient (high MRSS+ILD-heart 
involvement) in the right medical center

• MMF, CYC, tocilizumab, rituximab – for skin and lungs




