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Cutaneous involvement



Systemic involvement



John Varga et al Ann Int Med 2004

Etiopathogenesis



Etiopathogenesis



LUNG CANCER

The presence of interstitial lung disease was supposed to be a pre-condition for cancer development

Chronic inflammation may facilitate at least the propagation of lung cancer, through a deregulated
cytokine signaling, such as TGF-beta and PDGF, which are known to be implicated both in carcinogenesis
and SSc lung fibrosis.

Daniels CE et al. Curr Opin Pulm Med 2005;11:431–7

Colaci M al. Autoimmunity Reviews 12 (2013) 374–379



• A variable prevalence of lung cancer is reported by previous studies in SSc patients' series from different countries (range 0–4.2%).

Colaci et al. Autoimmun Rev. 2013 Jan;12(3):374-9
Daniels CE et al. Curr Opin Pulm Med 2005;11:431–7

• Male sex and longer disease duration might be considered as adjunctive parameters, able to identify a peculiar subset of SSc patients

with higher risk to develop lung cancer.

• This malignancy is significantly associated with the presence of serum anti-Scl70 antibodies and abnormally reduced FVC (<75%),

expression of clinically overt lung fibrosis.

• Increased frequency of lung cancer among SSc patients (5%), compared to sex- and age-matched general population from the same

Italian region.



Colaci M et al.Int J Rheumatol. 2015;2015:761867

CERVICAL AND VULVAR MALIGNACIES



High frequency of cancerous lesions of the cervix (2 cases). 
A significant association between gynaecological malignancies and anti-Scl70 autoantibodies

- Screening Adherence

+ HPV persistence?

Colaci M et al.Int J Rheumatol. 2015;2015:761867
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Colaci et al. Case Rep Rheumatol. 2017;2017:6230138

HAEMATOLOGICAL MALIGNACIES
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HAEMATOLOGICAL MALIGNACIES



Colaci et al. Case Rep Rheumatol. 2017;2017:6230138



B Cell
• Autoreactive Bcells are more prone to undergo malignant transformation. 

• In parallel, the chronic activation of the inflammatory response due to autoantigen-driven immune stimulation in specific organ tissues (i.e.in Sjogren’s

syndrome) is associated with an increased risk of lymphomas.

• Consistently, in SSc, prevalence of B cells versus the T cells cancers, suggesting that the systemic autoimmune activation plays a pivotal role in the 

carcinogenetic evolution. 

T Cell
• > prevalence of thymic hyperplasia in SSc (during the first years)

• Pathological alteration of T ly maturation could lead to a deficient or incomplete T cell maturation, immunological alterations of SSc etiopathogenesis

• The autoreactivity of T cells strictly involves also B cells that produce a number of different autoantibodies,which in turn stimulate fibroblasts’ toll-

likereceptors-4 and induce endothelial dysfunction.

Colaci et al. Case Rep Rheumatol. 2017;2017:6230138



The Peripheral B lymphocytes activatedaltered percentage of apoptotic cells compared to HC

The amplification of the percentage of less mature B lymphocytes understandably leads to a major risk for lymphoid carcinogenesis. 

More frequently, B cells-derived lymphomas and leukaemias may be diagnosed in the first years of the disease and represent a 
significant warning for patients’ prognosis

Y.Wang et al. Clinical Immunology, vol. 149, no. 1, pp. 46–54, 2013
T. Sanges Guerrier et al. Rev Med Interne, 2016

> Activity > Risk < Time

The possibility that cancer mutations might trigger SSc itself, at least in patients with anti-RNApolymeraseIII autoantibodies

Concentrations of BAFF and APRIL, cytokines regulating B cell activity, survival, and proliferation, are found elevated in SSc in comparison

with healthy controls, particularly in patients with active or severe disease

The levels of histone acetylation and methylation (> gene transcription) in Bcells from SSc correlate with disease activity



Interestingly, found a close temporal relationship between SSc onset and breast cancer diagnosis, differently from previous findings

regarding lung cancer (median 2.5)

Paraneoplastic manifestation?

Alternatively, a pathophysiological link between SSc and breast cancer could be present, i.e. the endothelial cell activation. VEGF PDGF FGF over expression

promote new vessel formation, thus explaining the defective angiogenesis in the disease.

CYC is one of the treatments of SSc that hypothetically could increase the occurrence of breast cancer? Absence of a direct oncogenetic role

BREAST CENCER

Diot E et al. Occup Environ Med 2002;59:545–9

Colaci M et al. Autoimmun Rev. 2014 Feb;13(2):132-7



• A significant increase of the incidence of breast cancer compared to sex- and age-matched general population

• The incidence of breast cancer in SSc reported in the literature is extremely variable

• Scleroderma patients with breast cancer presented a medially shorter SSc duration at the time of the malignancy appearance

compared to another frequent neoplastic complication, namely lung cancer

BREAST CENCER



Bonifazi et al. Rheumatology (Oxford). 2013 Jan;52(1):143-54

SYSTEMATIC REVIEW AND META-ANALYSIS
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SYSTEMATIC REVIEW AND META-ANALYSIS



The present meta-analysis provides definite estimates on the association between scleroderma and malignancy
. The results indicated a strong association between scleroderma and lung and haematological cancers

Bonifazi et al. Rheumatology (Oxford). 2013 Jan;52(1):143-54

SYSTEMATIC REVIEW AND META-ANALYSIS





Fig. 1 Mutant and WT peptide-specific CD4+ T cells in patients SCL-4 and SCL-42.CD154
expression on CD4+ T cells was assayed after stimulation (18 hours) with patient-specific WT
or mutant RPC1 peptides, PAD4 peptide (negative control), or a pool of peptides from
infectious agent antigens (CEFT, positive control).

Christine G. Joseph et al. Science 2014;343:152-157

Fig. 2 Vβ-family usage and CDR3 length in patient SCL-42 PBMCs stimulated with WT or mutant
peptides.SCL-42 PBMCs were stimulated for 6 days with patient-specific mutant (gray bars) and
corresponding WT (black bars) RPC1 peptides.

Genetic alterations of POLR3A locus in pts with ab RPC1

Analyses of peripheral blood

lymphocytes and serum suggested that POLR3A mutations triggered cellular immunity and crossreactive

humoral immune responses. 

These results offer insight into the pathogenesis of

scleroderma and provide support for the idea that acquired immunity helps to control naturally

occurring cancers



Given the ubiquitous presence of somatic mutations in solid tumors, these new data add credence to the idea that
immunoediting could play a major role in limiting the incidence of human cancer—an old hypothesis that has recently
garnered more attention.

Matsushita H, et al. Nature. 2012; 482:400–404



The scarring of pulmonary tissue can block the lymphatic channels and lead to accumulation of
carcinogens. These carcinogens participate in the transformation of hyperplastic epithelium
initially to metaplasia, then to neoplasia. Through this process, fibrotic tissue might be the
nidus of cancer in SSc patients.

Young age at disease onset, the presence of ILD, and female gender are believed to confer
higher risk of developing lung malignancy in patients with SSc.

There is a considerable amount of data suggesting an increased incidence of breast cancer in
patients with SSc, but the evidence remains weak. Notably prolonged use of CCBs, increased
collagen deposition, as well as the hormonal imbalance that were commonly seen in patients
with SSc who developed breast cancer.

Zeineddine et al. J Clin Med Res. 2016;8(9)625-632

Fibrosis

Lung

Breast

A REVIEW OF CURRENT DATA

Although these results still need to be confirmed by larger cohorts with longer follow-up, the
proposed risk suggests the need for close surveillance of SSc patients with BE.Esophagus

Many studies have found an association between the diagnosis of SSc and malignancy with specific 
antibodies, most commonly anti-RNA polymerase III.Autoantibodies



Patients with pansclerotic morphea are found to be at a higher risk for developing squamous
cell carcinoma of the skin. A few cases have been reported in the literature of young patients
with longstanding pansclerotic morphea developing recurrent squamous cell carcinoma highly
refractory to treatment.

Zeineddine et al. J Clin Med Res. 2016;8(9)625-632

It has been suggested that chronic stimulation of polyclonal B cells, deficiency of T and NK
cells, and the presence of HLA-DR5 genotype might be linked to an increased frequency of
lymphomas and other hematological malignancies in patients with SSc. The development of
lymphoma in these case reports can still be incidental.

Although multiple other case reports are available in the literature describing the concurrence
of MM and scleroderma, there are no robust data to show an actual link between these two
entities.

Squamous cell carcinoma 
of the skin

Non Hodgkin lymphoma

Multiple Myeloma

A REVIEW OF CURRENT DATA

No specific recommendations are available so far regardregarding the prevention or
treatment of HPV in patients with SSc, but clinicians should be aware of the need to routinely
screen for pre-invasive genital lesions before the introduction of biological or
immunosuppressive agents.

Cervical
and 

Vulvar







Il complesso PM / Scl è composto da diverse proteine con attività ribonucleasica che possono
agire come potenziali autoantigeni

Bruni et al. 70 pts PM/Scl +, in 14 with cancer. L'anti-PM / Scl role of potential biomarker of more severe disease due to > frequency of 
malignant and renal crisis

Bruni C et al. Rheumatology 2016:kew382 

The chemopreventive role of aspirin against cancer may be related to an inhibition of some eicosanoids pathways involved in tumour
development



CONCLUSION
LUNG

HAEMATOLOGICAL

AUTOANTIBODIES
PM SCL?

TIMING OF ONSET

THERAPY

DISEASE ACTIVITY

CANCER RISK IN SYSTEMIC SCLEROSIS

RNA POL III

SCREENING



Purpose of Study

Retrospective Analysis 
>150 SSc female pts

Anamenstic and Clinical Evaluation

Specialistica Evaluation

• Pulmonary

• Cardiovascular

• Gastrointestinal

• Musculo-Skeletal

• Renal

Imaging

Specific Questionnaire

Mammografia                                        
per tumore alla 
mammella

Pap test o  test 
HPV per il 

tumore del collo 
dell’utero

Sigmoidoscopia
flessibile o FOBT 
per il tumore del 

colon-retto

Serological and Antibodies Evaluation

The data obtained from the questionnaires will then be compared to those of the general population
of the PASSI Surveillance Program

Courtesy of Nicotera A

Adherence

Methods
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