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ORGAN INVOLVEMENT IN SYSTEMIC SCLEROSIS

Irma Ovčina, Ljubinka Božić Majstorović, Jelena Mrđa

ABSTRACT

Introduction: In systemic sclerosis, several organ systems can be affected, due to the 
basic pathophysiological mechanism at the endothelial level.
Aim: The aim of this research is to show the frequency of clinical manifestations as well 
as their correlation in our sample of patients.
Methods: Twenty-nine patients with systemic sclerosis were included in our study. 
A correlation was made between clinical manifestations, parameters and organic 
involvement.
Results: The number of patients who had esophageal involvement was 16 (55.2%), 
cardiac involvement 18 (62.1%), pulmonary 27 (93.1%) and renal 16 (55.2%). The 
occurrence of esophageal, cardiac and renal involvement was statistically significant 
in correlation with disease duration (p=0.017, p=0.014; p=0.032). The appearance 
of digital ulcerations (DU) was significantly correlated with esophageal and cardiac 
involvement, p=0.034 and p=0.01. Reduction of renal involvement, decrease in 
creatinine clearance and thinning of the renal parenchyma, occurred simultaneously 
with cardiac involvement in a statistically significant correlation, p= 0.014 and p=0.011. 
The reduction in ejection fraction and the occurrence of diastolic dysfunction also 
affected renal involvement, p= 0.009 and p=0.017.
Conclusion: We showed a correlation between the duration of the disease and organic 
involvement, as well as DU with cardiac and esophageal involvement. The connection 
between the cardiac and renal systems affects the overall course of the disease and the 
higher mortality of patients. Therefore, with early detection, adequate management 
and therapeutic modalities can be accessed in a timely manner in order to prevent 
further complications of the course of the disease.
Key words: cardiac involvement, renal involvement, Rodnan skin score, systemic 
sclerosis

INTRODUCTION

Systemic sclerosis (SS) is an autoimmune 
disease characterized by: dysregulation 
of the immune system, vasculopathy and 
fibrosis of skin and internal organs [1]. 
Several organ systems can be affected: 
skin, lungs, heart, musculoskeletal, kid-
neys and gastrointestinal tract [2]. Con-
sidering that the initial process is at the 
endothelial level, the numerous clinical 
presentations are not surprising. The aim 
of this research is to show the frequency 
of clinical manifestations as well as their 
correlation in our sample of patients.

MATERIAL AND METHODS

Our research included 29 patients with 
SS hospitalized at the University Clini-

cal Center of the Republic of Srpska from 
January 2022 to December 2022. The in-
formed consent was obtained from all 
participants in the study and the Ethic 
committee aproved our study. All patients 
are older than 18 years and have a diag-
nosis based on the American College of 
Rheumatology (ACR)/ European League 
Against Rheumatism ( EULAR) from 2013 
[3]. Exclusion criteria were: overlap syn-
dromes with other systemic connective 
tissue diseases, skin thickening caused by 
other conditions (morphea, myxedema, 
eosinophilic fasciitis, diabetes mellitus), 
skin ulcerations caused by nephrotic syn-
drome and congestive heart failure, and 
venous peripheral disease.
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Clinical parameters

The severity of skin involvement was assessed by using 
the modified Rodnan skin score (mRSS). It includes an 
examination of 17 skin regions: face, chest, abdomen, 
upper arms, forearms, dorsum of hands, fingers, upper 
legs, lower legs, dorsum of feet and feet. Skin thick-
ness is ranked from 0-3, with 0 indicating normal skin 
and 3 severe thickening of the skin. The maximum 
value is 51 [4]. Gastroenterological evaluation was 
performed using esophageal transit scintigraphy. As a 
pathological finding indicating SS is slowed transit [5]. 
The cardiological involvement was assesseb by using 
the echosonographic characteristics: tricuspid annular 
plane systolic excursion (TAPSE), left ventricle ejection 
fraction (LVEF) and pulmonary arterial systolic pres-
sure (PASP) [6]. Pulmonary involvement was charac-
terized by reduced lung diffusion capacity for carbon 
monoxide (DLCO). For reduced DLCO the value <75% 
was chosen. We also included forced expiratory vol-
ume (FVC) values [7]. Renal function was evaluated 

by using creatinine clearance and renal parenchymal 
thickness. [8, 9]. In addition to the laboratory findings, 
anti Scl 70 and anti centromeric (ACA) antibodies were 
performed.

Statistic analysis

Statistical analyzes were performed using SPSS version 
22.0. Descriptive statistics were expressed as mean, 
standard deviation and median for quantitative pa-
rameters, while absolute numbers and percentages 
were used for qualitative parameters. Mann-Whitney 
U test and t test were used to detect differences be-
tween continuous variables, while chi square test was 
used for categorical variables. P values <0.05 were con-
sidered statistically significant.

RESULTS

The characteristics of the subjects are shown in table 1.

Table 1: Patients caracteristics and organ involvement

Overall Esophagus 
involvement

N/mean
P value

Heart 
involvement

N/mean
P value

Pulmonary
Involvement

N/mean
P value

Renal involvement
N/mean
P value

Sex, F:M (%) 25:4 (86.21) 16 (55.17%)
0.187

16:2 (64%)
0.597

24 (82.76%)
0.198

15 (51.72%)
0.191

Age (years), Mean±SD 56.93±10.57 57.0
0.938

58.67
0.238

56.41
0.315

59.18
0.170

Duration (years), 
mean±SD

6.31±5.75 8
0.017*

8.39
0.014*

6.26
0.650

8.62
0.032*

Raynaud phenomen, 
N(%)

27 (93.1) 14
0.114

16
0.158

25
0.586

15
0.879

Ulceration, N(%) 13 (44.8) 10
0.034*

12
0.01*

11
0.065

9
0.170

Arthritis, N(%) 6 (20.7) 5
0.104

4
0.793

5
0.337

4
0.521

mRSS 21.41±9.67 24.4
0.110

16.42
0.256

21.7
0.709

24.13
0.144

Anti Scl70, N(%) 14 (48.3) 8
0.837

7
0.196

14
0.096

8
0.837

Anti Centromere, 
N(%)

12 (41.4) 8
0.296

10
0.04*

10
0.05*

8
0.296

SD- standard deviation; mRSS-modified Rodnan skin score; *p< 0.05

A total of 29 patients were included. The average age 
was 56.93±10.57 years and most patients were female 25 
(86.2%). The number of patients who had esophageal 
involvement was 16 (55.2%), cardiac involvement 18 
(62.1%), pulmonary involvement 27 (93.1%) and renal 
involvement 16 (55.2%). Not a single patient was with-
out involvement of at least one organ system. The mean 

age of patients with renal involvement was 59.18 years, 
which is the highest, followed by cardiac involvement 
at an mean of 58.67 years, esophageal involvement 
with an mean age of 57 years and lung involvement 
at 56.41 years. The mean duration of the disease was 
6.31 years, and the duration is significantly correlated 
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with involvement of the esophagus, heart and kidneys 
(p=0.017, p=0.014 and p=0.032).

Raynaud phenomen (RP) is most prevalent in patients 
with pulmonary involvement 25 (86.21%), but without 
statistical significance. The occurrence of digital ul-
cerations (DU) was present in all categories, but it was 
statistically significant in cardiac and gastrointestinal 
involvement (p=0.034 and p=0.01). Arthritis was not 
significant associated with any systemic involvement. 
Modified RSS is the highest in patients with esopha-
geal involvement, 24.4 and renal involvement, 24.13, 
but without statistical significance. ACA were mostly 
represented in pulmonary and cardiac involvement, 

34.48%, which is statistically significant (p=0.04 and 
p=0.053). Anti Scl70 were not significantly elevated in 
individual organ involvement.
Esophageal involvement occurred in patients with all 
organ involvement in a statistically significant propor-
tion. Table 2 shows the correlations of clinical param-
eters and organ involvement. Renal involvement oc-
curred simultaneously with cardiac involvement in a 
statistically significant correlation, p= 0.014 and p=0.011 
(for creatitine clearance and parenchymal thickness). 
Also, cardiac involvement is correlated with renal man-
ifestations. The reduction of LVEF and the appearance 
of diastolic dysfunction are in a significant correlation 
with renal involvement, p= 0.009 and p=0.017.

Table 2: Correlation between cinical parameters and their occurence in heart, esophagus, pulmonary 
and kidney involvement

Overall Heart
involvement

N/mean
P value

Esophagus
involvement

N/mean
P value

Pulmonary
involvement

N/mean
P value

Kidney
involvement

N/mean
P value

Esophageal transit 
scintigraphy, N (%)

16 (55.17) 14
0.001*

16
<0.001*

15
0.879

12
0.017*

Creatinine clearance 90.69±37.92 79.82
0.014*

81.21
0.092

92.23
0.524

73.34
0.004*

Parenchymal thickness, N 
(%)

14 (48.28%) 12
0.011*

10
0.089

12
0.08

14
<0.001*

DLCO 60.32±16.84 63.32
0.438

61.92
0.846

58.32
0.010

62.12
0.948

FVC 87.24±16.22 87.94
0.912

89.75
0.308

85.51
0.030

86.43
0.650

PASP 24.14±8.81 26.16
0.173

25.25
0.812

23.89
0.399

25.31
0.503

TAPSE 22.21±2.18 21.44
0.012*

21.69
0.156

22.15
0.596

21.69
0.156

LVEF 53.97±7.72 50.27
0.001*

52.19
0.232

54.26
0.650

50.31
0.009*

Diastolic dysfunction, N (%) 16 (55.17%) 15
<0.001*

13
0.002*

14
0.114

12
0.017*

DLCO-diffusing capacity of the lungs for carbon monoxide; FVC-Forced vital capacity; PASP- Pulmonary arterial 
systolic pressure; LVEF- left ventricular ejection fraction; *p<0.05

DISCUSSION

In our study, 86.21% were predominantly female and 
the mean age of the patients was 56.93 years. Gender 
representation coincides with other studies, where it 
was 84% and 90%, respectively, and the mean age was 
65 years, respectively 59 years [10-12]. Also, in a study 
where patients were divided into age groups, there 
were most patients in the 55-69 age group, which co-
incides with our results [13]. RP had 93.1%. It occurs in 
a large percentage in other researches, even up to 100% 
[13,14]. DU occurred in 44.8%, and arthritis in 20.7%. 
Both clinical manifestations occurred in a higher per-
centage among other researchers, 65.8-81.1% and 46.2-
73.7% respectively [14,15]. The mean mRSS was 21.41, 
and in other studies the values were slightly lower, 17 
respectively 9.9 [12,16]. Anti Scl70 occurred in 48.3% 

and ACA in 41.4%. The frequency of occurrence of anti-
bodies is different in different researches [12,14,15].
The mean age of the patients was the highest in renal 
involvement 59.18 years, but without a statistically 
significant difference p= 0.17. The same age difference 
was obtained by a group of researchers where this dif-
ference was statistically significant [17]. Namely, with 
age, there is a decrease in perfusion and a decline in 
renal function, and the process itself is accelerated by 
the existence of this disease [18]. With the duration of 
the disease, the occurrence of esophageal, cardiac and 
renal involvement was statistically significant, p=0.017; 
p=0.014; p=0.032. The correlation between disease du-
ration and organic manifestations was supported by 
another study [17]. There was no significant difference 
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in the occurrence of RP between organ systems. The 
appearance of DU was significantly correlated with 
esophageal and cardiac involvement, p=0.034 and 
p=0.01. A study by Khimdas et al also indicated an asso-
ciation between DU and esophageal involvement [19]. 
There were no difference in the value of mRSS between 
organ systems. Also, studies shown an association be-
tween mRSS and pulmonary involvement, which is 
not the case in our sample [20]. A possible reason is 
the significantly higher average mRSS compared to the 
other study (21.41 vs 9.9), as well as the high percent-
age of pulmonary involvement in our sample (93.1% vs 
44.4%) [17]. In our sample, the occurrence of ACA in 
pulmonary and cardiac involvement was statistically 
significant. In other studies, there was no statistically 
significant difference [17].
Slowed esophageal transit is statistically significant, 
in expected esophageal involvement, and even with 
cardiac and renal involvement. Renal involvement 
was also associated with cardiac involvement. Also, a 
statistically significant association between LVEF and 
diastolic dysfunction and renal involvement was dem-
onstrated. The simultaneous involvement of these 
two systems was also shown in a study where the si-
multaneous involvement was up to 52% and affects the 
higher mortality of these patients. The reason for the 
simultaneous occurrence is the presence of the same 
process of inflammation and fibrosis in all tissues, and 
prerenal kidney injury contributes to the progression 
of the disease [21].

CONCLUSION

Our sample shows a correlation between the duration 
of the disease and organic involvement, as well as DU 
with cardiac and esophageal involvement. The connec-
tion between the cardiac and renal systems affects the 
overall course of the disease and the higher mortality 
of patients. Therefore, with early detection, an ade-
quate management can be accessed on time in order 
to prevent further complications in the  disease course.
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