
Autoantibodies in Systemic sclerosis
Just a part of the picture

Dr. RL Smeets



Systemic sclerosis
• Hetrogeneous disease 

characterized by
• Small vessel vasculopathie

• Auto-immunity ( e.g. 
Topoisomerase/centromere)

• Fibroblast dysfunction (matrix 
deposition)

Allanore et al, Nat Rev  2015



• Inflammation

• Endothelial dysfunction

• Enhanced fibrosis

Three-axis of pathophysiology

Papadimitriou TI et al.. Biomedicines. 2022



Classification and Clinical features 

Affected hand function

Affected limbs
Facial apperance 
(pinched nose and streched mouth)

Limited SSc
• Distal skin sclerosis
• Long history of Raynauds phenomenon
• Frequent PAH and gut disease 

Diffuse SSc
• Proximal skin involvement
• Short history of Raynauds
• Increased risk of renal crisis/cardiac involvement
• Lung fibrosis

Sine SSc
• Raynauds phenomenon
• Serology
• No skin thickening
• Organ/vascular manifestation

SSc overlap
• One of the above with overlap with other rheumatic 

disease

Denton et al, Lancet 2017



Mortality and survival in SSc
• 5 year survival (@ diagnose) = 75%

• 10 year survival (@ diagnose) = 63%
• Pulmonary involvement is main cause of death
• Prognosis improves with early detection

• Localized SSc = beter prognosis
• Advanced or systemic SSc have worse prognosis
• No cure available – current treatments based on CYC, MTX, MMF or SCT



Skin thickness as surrogate of disease severity

• Modified Rodnan Skin Score (mRSS)



Nailfold capillaroscopy as a marker for Vasculopathy 



Biochemical testing in SSc
• Diagnostic toolbox is standard and focussed on auto antibodies detection via ANA 

profiles, ENA screening and detection of disease (specific) auto-antibodies

• Autoantibodies are helpfull biomarkers in the early diagnosis of SSc

• Some autoantibodies have been associated with prognosis, clinical phenotype and 

disease severity

• The pathogenic role of autoantibodies in SSc is unclear

• SSc autoantibodies are not mutually exclusive; combinations have been reported in 

patients

• No additional biomarkers thusfar diagnostically available



Autoantibodies & Complications associated with SSc; 

• Vasculopathy; ulceration, gangreen

• Gastrointestinal/obstruction

• Lung fibrosis

• Scl70

• Pulmonary hypertension

• CENP

• Endothelin/angiotensin R

• Cardiac involvement

• U3RNP (fibrillarin)

• Renal crisis

• RNA-PIII

• U3RNP (fibrillarin)



ACR inclusion criteria for defining SSc (2013)

Autoimmunity

Van den Hoogen et al, A&R 2013

Fibrosis

Vasculopathy



Autoantibodies in Systemic Sclerosis



• ~95% of all SSc patients has a 

positive nuclear staining
• Most prominent pattern is 

nucleolar

ANA patterns in SSc patients



Specific Autoantibodies in SSc
antigen prevalence specificity association involvement

Topoisomerase 1 (ATA) 9.4%-42% 99% dcSSc Lung (PF), cardiac/skeletal

Centromere (ACA) 20-40% >90% lcSSc PAH, GI

RNAPolymeraseIII (ARA) 10-25% 99% dcSSc Renal, malignancy

Th/To 2-5% 89% lcSSc Lung (PF)

U3RNP fibrillarin 4-10% >99% Severe dcSSc PAH, cardiac and renal 
involvement

U11/U12 RNP (RNPC3) <3% >99% SSc Lung (PF) and GI



Associated Autoantibodies in SSc
antigen prevalence specificity association involvement

U1RNP 5-15% Not specific Overlap MCTD

R052/TRIM21 15-25% Not specific ILD

PM/Scl 5-10%% Not specific Overlap Myositis

NOR90 <5% Clinical use not shown ?

Ku 3-10% Not specific Overlap

RuvBL1/2 <3% Not specific Overlap Myositis

PDGFR <1% Clinical use not shown ?

Michael Mahler et.al. Autoantibodies to stratify systemic sclerosis patients into clinically actionable subsets,
Autoimmunity Reviews, Volume 19, Issue 8, 2020



Overview of SSc autoantibodies





Results; Cohort description

110
healthy
controls

LcSSc
N=233 
(66%)

21 
disease 
controls

DcSSc
N=111
(33%)
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Methods
Afbeeldingsresultaat voor Euroimmun

Afbeeldingsresultaat voor phadia 250
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Results; Prevalence of auto-antibodies in health and 

diseased

Scl70        22% 22%

CENP        28% 45%

RNAP3     6% 16%

Fib            2% 1%

NOR90     <1% 4%

Th/To       1% 3%

Ku             1% 3%

Patterson et al, A&R 2015



Results; Prevalence of auto-antibodies

Afbeeldingsresultaat voor Euroimmun
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Interstitial lung disease association

Association with ILD 



Cluster analysis of known SSc autoantibodies

• Patterson et al describes 5 major clusters;

• RNAP3 weak/strong
• Topoisomerase
• Centromere

• Others

• Our cohort describes 3 major clusters

• Topoisomerase
• Centromere
• RNAP3/Others

Patterson et al, A&R 2015



Reported coexpression of autoantibodies

Patterson et al, A&R 2015



CENP, RNAP3 and SCL70 appear mutually exclusive

Mutual exclusivity depends on the 
assay used in the report



Coassociation of other SSc Autoantibodies
Afbeeldingsresultaat voor Euroimmun
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Results; Combinations AA and organ involvement

Liver

Anti-Sp100
Anti-Mitochondria

Anti-CENP

SSC @ RISK 
for 

AIH/PBC?

6 pt liver involvement;
-1 anti-Sp100
-3 M2 / M2-3E





depending on 
immunoassay used (i.e. 
hPOP1, Rpp25, Rpp38



Conclusion and discussion
• Scl70, Cenp and RNAP3 autoantibodies are most prevalent in SSc

• Confirmation of CENP as an autoantibody associated with LcSSc
• Confirmation of Scl70 being equally distributed amoungst LcSSc and DcSSc
• RNAP3 autoantibodies are associated with DcSSc
• Scl70 autoantibodies are associated with ILD

• SSc patient cohorts can be clustered on the detection of autoantibodies, of which 
Scl70, CENP and RNAP3 are most discriminating

• Scl70, CENP and RNAP3 autoantibodies are mutually exclusive. Reported 
coexpression most likely depends on the assay (cutt-off) used

• Other SSc assaociated antibodies can coassociate with each other
• Diagnostic Performance of Scl70, CENP and RNAP3 is accaptable between providers. 

Tests for detection of Low prevalent autoantibodies needs to be improved
• There is a need for harmonisation and user specification of diagnostic tests in SSc



• Good aggreement between ACA, ATA. ARA needs some attention

• Harmonisation needed for other auto-antibodies in SSc
• Confirmation in indepentdent ag specific assay can improve clasification



So…thats all for the auto-antibodies in SSc



Clinical association-underlying profile

Internal organ involvement
(Complications)

Anti-RNA PIII

Renal Crisis

Gut 
involvement

Liver

Anti-Sp100
Anti-Mitochondria

Anti-CENP

Cardiac 
disease

Lung fibrosis
Pulmonary arterial 

hypertension

Anti-ETaR?
Anti-AT2R?

Scl70
CENP

?

Anti-TRIM21/Ro52?



Process (pipeline)

http://216.128.29.180/gb/wp-content/uploads/2010/09/instruments01e.png

Static

Dynamic

Static

Dynamic

Patient metadata

Data integration
Data visualisation

Pattern recognition profiling
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Dynamic patient profiling

Whole blood assay

PBMC

phosphoproteome

Secretome

Membrane markers





Cluster analysis of AA in SSc



Underlying cytokine analysis 
Specifica patterns

IL-17
IL-1
IL-21
VEGF
in some patients IL-23

Healthy

Anti-Scl70



e.g. IL-21 biology



Pathophysiological profiles



Cytokines in SSc - anno 2024



Disease mechanisms in SSc

Patient stratification based 
on Abs profile 

Therapeutic selection
e.g anti-IL-21

Therapeutic selection
e.g anti-IL-17



PAH; a deathly complication
• One of the leading causes of death in SSc

• Early detection of PAH is crucial 
• Capillaroscopy and vascular autoantibodies against Angiotensin and 

Endothelin receptor could serve as potential biomarkers

• ACE of angiotensin receptor as potential targets for treatment



Autoantibodies & Complications associated with SSc; 

• Vasculopathy; ulceration, gangreen

• Gastrointestinal/obstruction

• Lung fibrosis

• Scl70

• Pulmonary hypertension

• CENP

• Endothelin/angiotensin R

• Cardiac involvement

• U3RNP (fibrillarin)

• Renal crisis

• RNA-PIII

• U3RNP (fibrillarin)



Results; Auto-antibodies and lung pathology

Pathogenic 
auto-antibodies

Lung fibrosis
Pulmonary arterial 

hypertension

Activation
Endothelin A Receptor

Angiotensin II receptor 1

Kill et al. Arthritis Res Ther 2014



Anti-Angiotensin II RI and clinical association



Anti-Endothelin R and clinical association





Biomarker evaluation in PAH-SSc

40 PAH-SSc and 41 non-PAH-SSc pt

AT1R and ETAR autoantibodies 

Nailfold capillaroscopy

Cytokines in Serum



PAH-SSc
• Centromere abs most prevalent in PAH-SSc (50%)

• 80% of the PAH patients has LcSSc
• Capillaroscopy is not discriminative for PAH-SSc



Serum factors
• Decreased in PAH

• CXCL4/PF4
• PDGF
• sVEGFR2

• Increased in PAH
• Endostatin
• sVCAM1

• VEGF-D



VEGF/sVEGFR as biomarker in PAH
• Early detection of PAH 

favourable
• Potential for VEGF/sVEGF?
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Aberrant population;

 - CD4/8+
 - exhausted phenotype
Decreased Th1 phenotype

Increased pheripheral helper T cell

Lymphocyte SSc



Aberrant population;

- exhausted phenotype

In both CD8 as CD4+

Hallmark factors
- IL-21

- Granzyme B



Conclusion, discussion & questions

Harmonisation of autoantibody tests for SSc needed (RNAP3 
and low prevalent auto-antibodies)

Double test is evaluation protocal is desirable

Soluble serum factor (eg cytokines) could be of use in patient 
stratification in SSc or could be suitable for early detection of 
PAH

Combination of markers in SSc could be a of guidance for 
therapeutic selection 
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