
SUMMARY 

Systemic scleroderma is an autoimmune disease that is characterized by progressing 

fibrosis of the skin and internal organs, disorders of the immune system and changes in the 

morphology and function of blood vessels. The etiology of the disease is still not fully 

understood. As medicine and new research techniques progress, many hypotheses were put 

forward about the initiation and effect of on the formation of SSc genetic factors. 

Vascular changes dominate the pathogenesis of the disease, but a large role is also 

attributed to immune factors (the presence of characteristic antibodies) and the activation of 

the congenital and adaptive immunity. In addition, characteristic fibrosis of skin and internal 

organs causes irreversible changes leading to their insufficiency. The progression of vascular 

lesions and fibrosis is responsible for high mortality. 

         A characteristic phenomenon in SSc is the presence of autoantibodies (ca. 95 % of 

patients) directed against one or more antigens. These include topoisomerase I (TOPO-I 

formerly known as Scl-70) (20-45 %), centromere antigenes (12-44 %),  fibrillarin, 

ribonucleic acid polymerase (RNA), PM-Scl and fibrilin-1, as well as RNA I, II and III (20 

%). 

         The current criteria for the classification of systemic scleroderma were developed by 

the Joint Committee of the American College of Rheumatology (ACR) and European League 

Against Rheumatism (EULAR) in 2013 and are more sensitive and specific than the previous 

ones. These criteria have been able to capture more SS patients. This classification also took 

into consideration the progress in diagnosis, especially regarding specific autoantibodies and 

capillary nail shafts. 

   Patients with generalized systemic scleroderma are more prone to internal organ 

involvement (especially the lungs, heart and kidneys), and patients with a reduced skin 

involvement typically have pronounced vascular symptoms, including severe Raynaud’s 

symptom and telangiectasia, and pulmonary hypertension is more common. For the initial 

assessment, the degree of organ involvement should be determined and, if possible, whether 

the dysfunction of the organ is related to a potentially reversible inflammatory process or 

vasoconstriction, or whether the damage is irreversible (e.g. fibrosis or ischemic necrosis). 

This determines further therapeutic treatment.  

             Pulmonary seizure occurs in over 80 percent of patients with systemic scleroderma 

and is the second most common organ complication, after seizure of the esophagus. 

Generalized systemic scleroderma (dcSSc) is more prone to develop interstitial lung disease 



(ILD), as well as heart and kidney disease, compared to               a limited form of systemic 

scleroderma (lcSSc). 

            The most common pulmonary complications of SSc are interstitial lung disease 

(ILD) and pulmonary arterial hypertension (PAH). In this group of patients there is a worse 

prognosis. Other pulmonary complications include pulmonary thromboembolism, pleura-

related diseases, aspiration pneumonia, drug-induced pneumonia and lung cancer. One patient 

may have more than one of these processes.  

  Systemic scleroderma is visible in the U.S. Database of Genetically Determined 

Diseases OMIM (Online Mendelian Inheritance in Man). In connection with ongoing research 

into the search for pathogenic factors of systemic scleroderma, the works evaluated the 

expression of selected genes and proteins associated with apoptosis, calcification and fibrosis 

processes and their association with changes in the respiratory system. 

             The aim of the work was to conduct comparative analyses of the clinical 

manifestations of a group of patients with ILD-SSc with the results of molecular studies 

conducted.  

The study included 16 patients with systemic scleroderma and ILD and 22 in the 

control group (a total of 38 individuals). 

For the purposes of the study of gene and protein expression, peripheral blood was 

used, which was taken from the basilic vein from both patients with SSc and comparison 

patients. 

Patients were tested by indirect immunofluorescence to assess the presence of ANA 

antibodies. The study used a monkey esophageal substrate and a line of Hep-2 cells from 

laryngeal cancer culture. The specificity of antibodies was then assessed using double 

immunodiffusion and immunofluorescence. All patients in the study group with systemic 

scleroderma and associated pulmonary fibrosis were found to have Scl-70 antibodies.  

Laboratory diagnostic scans evaluated: full blood count, AST, ALT, sodium, 

potassium, urea, creatinine, eGFR, glucose, OB and CRP). 

An analysis of the expression of selected proapoptotic genes in the BCL-2 family (BID 

and MCL1) was performed in mononuclear peripheral blood cells in patients with ILD-SSc 

and without ILD. A comparison was performed between BID gene expression with the MCL1 

in both patients with ILD-SSc and patients with SSc without pulmonary fibrosis. In addition, 

the expression of chosen genes was analyzed for a possible link between gene expression and 

selected laboratory studies to standardly assess the general condition of patients with systemic 

scleroderma. 



      The main study was the evaluation of the expression of selected genes (BID I MCL-1) 

at the transcription level. The analysis showed a statistically significant difference in BID 

gene expression between groups of patients with ILD-SSc and patients with SSc. Gene 

expression was statistically considerably higher in patients with pulmonary fibrosis. The 

evaluation of the BID gene in patients with systemic scleroderma may become a diagnostic 

test in the future. For patients with pulmonary fibrosis, rapid diagnosis, prior to the onset of 

the first clinical symptoms or symptoms in imaging studies, could reduce mortality in these 

patients. The difference in the level of expression of the second gene tested – MCL1 was 

statistically insignificant. This may indicate a lack of prediction of the MCL1 gene to lung 

fibrosis in systemic scleroderma. 

A very strong association has also been shown between the level of BID gene 

expression levels and the MCL1 gene in both patients with ILD-SSc and in patients with SSc 

without pulmonary fibrosis. This is due to the launch of anti-apoptotic processes in all 

patients with systemic scleroderma, which is associate with fibrosis of not only the lungs, but 

also other internal organs. In addition, no statistically significant differences in laboratory 

results were demonstrated in patients with ILD-SSc and SSc without pulmonary fibrosis. 

Lack of differences in the analyzed results of laboratory tests may indicate that the 

coexistence of lung diseases does not introduce significant differences in deviations compared 

to patients without ILD-SSc. It underlines the importance of conducting pulmonary function 

testing (spirometry, plethysmography) and imaging (HRCT) in patients with ILD-SSc. 

Deeper knowledge about how apoptosis modulates fibrosis can allow the development 

of new therapies tailored to patients’ apoptotic profile, thereby increasing the effectiveness of 

treatment with the minimization of side effects. 

        Further genetic testing is a priority. For the BID gene, its moderate to severe positive 

expression, which has been observed in some types of cancer: lung cancer, lymphoma, liver 

cancer, bladder cancer, as well as in cases of malignant melanoma, testicular cancer, 

pancreatic cancer; and its considerably significant expression in patients with pulmonary in 

systemic scleroderma should be highlighted. 

 


