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Abst rac t
Introduction: Arterial hypertension (AH) is common in systemic connective tissue diseases. 
Aim: To evaluate the incidence of AH in patients with systemic sclerosis (SSc) and to present clinical characteristics 
of the group diagnosed with AH. 
Material and methods: The study involved 108 patients with SSc divided into two groups: with AH (+) – 45 and  
AH (–) – 63. Moreover, the serological profile, scleroderma renal crisis, involvement of internal organs and mortal-
ity were determined. The kidney function was assessed based on creatinine concentration and the estimated 
glomerular filtration rate (eGFR).
Results: AH was diagnosed in 47/108 SSc patients (41.7%). The age difference among patients was statistical-
ly significant and was higher in the AH (+) SSc group (p = 0.026). The incidences of oesophageal involvement  
(p = 0.011), digital ulcerations (p = 0.017), and mortality (p = 0.019) were found to be significantly higher in the AH 
(+) SSc group. Scleroderma renal crisis was observed in 9/108 patients (8.3%). The incidence of chronic kidney dis-
ease (CKD) was higher in the AH (+) SSc group, both of stage 2 (p = 0.013) and 3 (p = 0.07). Stages 4 and 5 of CKD 
were found only in the group with AH. Moreover, this group had a higher incidence of elevated uric acid (p = 0.007). 
Conclusions: AH is relatively common in patients with SSc and is associated with a significantly more severe course 
of the disease and higher frequency of renal involvement.
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Introduction 

Arterial hypertension (AH) is common in systemic 
connective tissue diseases, such as systemic lupus 
erythematosus (SLE), rheumatoid arthritis (RA) or sys-
temic sclerosis (SSc) [1]. The mechanism leading to an 
increased risk of AH in these patients remains unclear; 
however, it is likely to be related to immune-mediated 
changes in cardiovascular and renal functions. A num-
ber of factors contribute to the development of AH dur-
ing connective tissue diseases, including impaired sys-
temic vascular function, altered renal haemodynamics, 
increased oxidative stress and inflammatory cytokines 
[2]. Vascular lesions are known to play an important role 
in the deterioration of renal and heart function as well 
as lead to AH development. On the other hand, AH may 
deteriorate renal and heart function [3].

Systemic sclerosis is an autoimmune connective dis-
ease characterized by immune dysregulation and micro- 
and macrovascular deformities, which can lead to exces-
sive deposition of collagen, resulting in skin and internal 

organ fibrosis. During the last few decades, the patho-
genesis of SSs has been focused on microvasculopathy 
and endothelial dysfunction, principally manifested by 
digital ulcers and Raynaud’s phenomenon, which could 
cause progressive tissue fibrosis and, finally, organ tis-
sue damage. Recently, different studies have demon-
strated an association between endothelial dysfunction, 
cardiovascular disease (CVD), and atherosclerosis in SSc 
[4]. Pathological changes include the proliferation of the 
vascular endothelial or smooth muscle cells, lumen ste-
nosis by collagen accumulation of the vascular intima, 
vasoconstriction or fragility, and apoptosis. Vascular 
lesions, the autoimmune disorder and collagen deposi-
tion may interact. Although the microvascular disease 
is a prominent hallmark of SSc, a higher prevalence of 
the macrovascular disease with AH development and 
a poorer related prognosis have been reported in SSc 
than in the general population [5]. Furthermore, sub-
clinical atherosclerosis in SSc patients is more frequent 
than in a healthy peer population and it is one of the 
causes of AH development [6]. AH is commonly feared 
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in SSc because it often heralds renal impairment. Renal 
involvement is observed in 60–80% of patients with SSc, 
while clinically based kidney symptoms in 10–40% [7]. In 
the majority of cases, chronic renal involvement is found 
to develop slowly over the course of years, triggering 
moderate often clinically unapparent renal function loss 
in 50% of the affected patients [8]. Apart from chronic 
kidney disease (CKD) with a slow deterioration of the glo-
merular filtration rate (GFR) and AH development, other 
forms of kidney involvement in SSc are scleroderma re-
nal crisis (SRC), which affects about 5% of SSc patients 
with abrupt AH and acute kidney injury (AKI) [9]. One of 
the basic methods of treating vascular complications in 
patients with SSc is the use of calcium channel block-
ers (CCB) and angiotensin-converting enzyme inhibitors 
(ACEI). Despite the fact that AH is quite common in pa-
tients with SSc, there is a group of patients in whom CCB 
may not occur due to low blood pressure. 

Aim

The aim of the study was to evaluate the incidence of 
AH in a group of patients with SSc and to present clinical 
characteristics of the group diagnosed with AH.

Material and methods

The cohort was a group of 126 (98 women and 28 men)  
European Caucasian SSc patients hospitalised consecu-
tively in the Department of Rheumatology and Connec-
tive Tissue Diseases, Medical University of Lublin in 
2011–2018. However, 18 patients were excluded due to 
the coexistence of overlap syndrome with other rheu-
matic diseases (e.g. SLE, RA, Sjögren syndrome), thus 
108 patients were included and evaluated. All patients 
had given written informed consent to participate in the 
study according to the Helsinki Declaration of 1975, as 
revised in 2000. The study design was approved by the 
ethical committee. All patients fulfilled the American Col-
lege of Rheumatology (ACR)/European League against 
Rheumatism (EULR) classification criteria of SSc [10]. Pa-

tients classified according to the criteria of Le Roy et al. 
[11] represented either limited (lcSSc) or diffuse (dcSSc) 
cutaneous subset of the disease, characterised in detail 
in Table 1. The disease subtype, serological profile, sclero-
derma renal crisis, serum uric acid levels, involvement 
of internal organs and mortality were established in the 
entire population. The involvement of particular organs 
was assessed according to their clinical symptoms and 
laboratory results. Serum samples were obtained from 
each patient. Interstitial lung disease (ILD) was defined 
as a ground-glass pattern or bibasilar pulmonary fibrosis 
using high-resolution computer tomography (HRCT). The 
pulmonary functions were evaluated by means of the dif-
fusing capacity (DLCO – % predicted diffusing capacity 
for carbon monoxide) and total lung capacity (TLC) tests. 
Cardiac involvement manifestations were arrhythmia, 
conduction disturbances and heart failure [12]. None of 
the patients developed serositis. Pulmonary arterial hy-
pertension (PAH) was determined by Doppler echocar-
diography at rest as systolic pulmonary arterial pressure 
(sPAP) in excess of 35 mm Hg [13]. In 11 patients, PAH 
was confirmed by using right heart catheterization (RHC). 
Myalgia and muscle weakness reported by patients were 
connected myositis and/or increased rates of serum 
creatine phosphokinase (CPK). Joint effusion or tender-
ness signified articular involvement. The gastrointestinal 
tract assessment involved the use of oesophagography, 
which was focused on such clinical symptoms as dys-
phagia, heartburn, diarrhoea or bloating. All patients 
underwent oesophagography. Renal involvement was 
manifested by the development of scleroderma renal 
crisis (SRC), i.e. acute kidney injury: proteinuria, elevated 
serum creatinine levels (S-Cr), or reduced estimated glo-
merular filtration rate (eGFR), blood pressure, microan-
giopathic haemolytic anaemia, target organ dysfunction 
[14]. S-Cr levels and serum uric acid levels were measured 
using the Olympus AU 640 analyser according to a stan-
dardised enzymatic method. Normal values range for 
S-Cr levels was between 0.6 and 0.9 mg/dl and in terms 
of serum uric acid – from 3.0 to 5.7 mg/dl. GFR estimation 
was derived from the Cockcroft and Gault formula (CG): 
CG = {(140 – age) × body weight (kg)}/72 × S-Cr [× 0.85 in 
females] (ml/min/1.73 m2) [15]. 

The stratification of chronic kidney disease (1–5) was 
adapted from K/DOQI Stages [16]. Proteinuria was as-
sessed by using the urine strip test. When the patients 
had a positive urine strip test, 24-hour urine protein test 
was collected. Proteinuria was defined as excretion ex-
ceeding 0.5 g per 24 h. In addition, calcinosis and digital 
erosions were assessed. We have no data regarding the 
Rodnan skin score and disease activity. 

The antibody profiles were generated using 
EUROLINE Systemic Sclerosis Profile. The following SSc-
associated antigens were detected: anti-topoisomerase I  
(anti-Scl-70), anti-centromere autoantibodies (ACAs), 
anti-RNA pol III – subunit RP11 and RP 155, anti-PM/

Table 1. Characteristics of the study group

Parameter Value

Number of patients 108

Subtype of SSc:

  dcSSc 57

  lcSSc 51

Gender:

  Female 83

  Male 25

Age [years] 53.9 ±14.0 (19–81)

Duration of disease [years] 5.2 ±5.5 (0–23)
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Scl, anti-Ku, anti-Th/To anti-Ro52 and autoantibodies 
against the nucleolus-organising region-90 (anti-NOR90). 
The patients’ sera were analysed at a 1 : 101 dilution 
and the autoantibodies were detected using alkaline 
phosphatase–labelled antihuman IgG. The analysis of 
results was carried out electronically using EUROLINE 
Scan (EUROIMMUN AG, Lubeck, Germany). Furthermore, 
the subjects were examined for the presence of 
antibodies to cardiolipin (aCL) in IgM and IgG classes, 
whose concentrations were determined with the use of 
commercially available enzyme-linked immunosorbent 
assay (ELISA) kits. To this end, AUTOSTAT II ACA Isotype 
test (Hycor Biomedical, Garden Grove, California, U.S.A.) 
was employed. The results were interpreted as positive 
when the concentrations were higher than 15 MPL U/
ml or GPL U/ml IgM and/or IgG class aCL antibodies. 
AH was diagnosed in the case of AH history or when 
systolic blood pressure (SBP) was higher than 140 mm 
Hg and diastolic blood pressure (DBP) > 90 mm Hg; the 
sitting test was carried out by manometer on the left arm 
after 15 min prior rest. The result was a mean of three 
readings. Mean blood pressure (MBP) was calculated 
from the formula, DBP + (SBP – DBP)/3. According to 
the presence of AH, the patients were divided into 
two groups: with arterial hypertension AH (+) – 45 and 
otherwise AH (–) – 63 patients. 19 patients had a history 
of AH prior to SSc diagnosis. All patients with AH were 
treated persistently with ACEI and 28/45 (62 %) were 
treated with CCB. Moreover, 18/63 (29%) patients with 
regular blood pressure were treated with a low dose of 
CCB. 

As regards SSc treatment, 20 patients were treated 
with intravenous cyclophosphamide, 31 with mycophe-
nolate mofetil and 7 with methotrexate. None of the 
patients with SSc receives steroids and non-steroidal 
anti-inflammatory drugs, only patients with overlapping 
syndrome were treated with low and medium doses of 
steroids. Furthermore, 14 patients were treated with va-
sodilators (12 with sildenafil and 2 with i.v. iloprost). Pa-
tients receiving urate lowering therapy and those with 
diabetes mellitus were excluded from me study. 

Statistical analysis

All calculations were performed with Statistica v. 10.0 
software (StatSoft, Krakow, Poland). The data associa-
tions were analysed using the non-parametric c2 test. 
Multivariable logistic regression was used to analyse 
potential risk factors. P-value < 0.05 was considered sta-
tistically significant. 

Results 

AH was found in 45/108 SSc patients (41.7%), in-
cluding 18/45 in the lcSSc group and 27/45 in the dcSSc 
group. The patients’ age was statistically significantly 
higher in the AH (+) SSc group, as compared to the AH 

(–) SSc group (p = 0.026). Additionally, the incidences of 
oesophageal involvement (p = 0.011), digital ulcerations 
(p = 0.017) and mortality (p = 0.019) were found to be 
significantly higher in the AH (+) SSc group. Moreover, 
there was a tendency, albeit not statistically significant, 
for a higher prevalence of AH in male patients and in 
the PAH group. Furthermore, there were no significant 
intergroup differences regarding the subtype of the dis-
ease, duration of the disease, ILD, heart involvement, the 
prevalence of arthritis or arthralgia, myalgia, calcinosis 
and neoplastic diseases (Table 2). There were also no sig-
nificant differences in the immune profile of patients in 
the AH (+) SSc group compared to the AH (–) SSc group. 
On the other hand, the prevalence of aCL antibodies was 
shown to be higher in the AH (+) group than in the AH 
(–) group (Table 3), so there was renal involvement (in 
the latter p = 0.03). SRC was observed in 9 out of 108 
patients (8.3%) and its occurrence was notably higher in 
the group of patients with a history of AH (p = 0.006). 
Furthermore, the incidence of CKD was higher in the AH 
(+) SSc group, both of stage 2 (p = 0.013) and of stage 3 
(p = 0.07). Stages 4 and 5 of CKD were found only in the 
group with AH. Additionally, this group was characterized 
by lower eGFR values (0.0013). Moreover, the incidences 
of hyperuricemia were significantly higher in the AH (+) 
SSc group (p = 0.007) (Table 4). Multivariate logistic re-
gression analysis showed no independent risk factors 
for hypertension in the study group of patients with sys-
temic sclerosis.

Discussion 

Previous research works have managed to establish 
that AH is presented in approximately 26–35% of pa-
tients with SSc [17–19]. It is also known that AH in SSc 
has heterogeneous aetiology. There are some indications 
that vascular changes in SSc are primary to hypertension 
development and lead to the impairment of functions of 
internal organs such as kidneys and heart, thereby con-
tributing to hypertension [20]. Found in SSc, myocardial 
fibrosis and microangiopathy of small heart vessels heav-
ily contribute to disturbances in systolic and/or diastolic 
activity of the heart with subsequent right and left ven-
tricular failure and the resulting development of hyper-
tension [21]. What is more, the impairment of glomeru-
lar filtration in the course of vascular disorders in SSc 
is a further cause of hypertension [22–24]. On the other 
hand, hypertension leads to vascular complications, 
which could contribute to kidney damage or heart failure. 
In addition, one cannot underestimate the importance of 
atherosclerotic lesions in small arterioles. Their intensity 
increases with age both in the population with systemic 
connective tissue diseases and in the group without sys-
temic diseases, leading to an increase in blood pressure. 
On the basis of literature data, atherosclerotic lesions in 
the course of SSc have been found more often than in 
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the general peer population, but with the same frequen-
cy as in the group of patients with rheumatoid arthritis 
[25, 26]. The chronic inflammatory process that accom-
panies connective tissue systemic diseases, especially 
inflammatory joint diseases, plays a special role in the 
development of cardiovascular incidents and hyperten-
sion. These results suggest that in comparison with the 
population devoid of SSc and other systemic connective 
tissue diseases, the proneness to hypertension is higher 
among SSc/collagenosis patients. Ryan et al. showed 
that immune disorders in the course of systemic connec-
tive tissue diseases, especially in systemic lupus erythe-
matosus, contribute to an increased cardiovascular risk 
and the development of hypertension [8]. Regarding the 
therapy affecting the development of scleroderma renal 
crisis, it has been documented that the use of calcium 
channel blockers (CCBs) is associated with a significant 
reduction in the risk of SRC. CCBs are considered the 
first-line therapy for the treatment of Raynaud’s phe-
nomenon. Hypoperfusion leading to an impaired glo-

merular filtration rate in systemic scleroderma activates 
the RAA system. CCBs counteract the vasoconstriction 
of angiotensin II on the afferent arterioles, preserving 
its effect on the efferent arterioles and thus supporting 
glomerular filtration and counteracting SRC [27]. Accord-
ing to another study, previously diagnosed AH treated 
with angiotensin converting enzyme inhibitors and glu-
cocorticoids is an independent factor for renal function 
deterioration and GFR decreases. Therefore, these classes 
of drugs should be used with caution in patients with 
systemic sclerosis [28]. As reported in some other studies, 
since digital ulcers, pulmonary arterial hypertension and 
scleroderma renal crisis have common physiopathologi-
cal pathways, the treatment of these phenomena should 
be similar. Moreover, the influence of vasodilators: endo-
thelin receptor antagonists (ERAs) and phosphodiester-
ase-5 inhibitors (PDE5i), on the above phenomena was 
investigated. The results have shown no differences in 
the incidence of SRC between the patients treated with 
ERAs and/or PDE5, but the treatment appeared to delay 

Table 2. Characteristics of the study group with and without arterial hypertension

Parameter SSc AH (+) – 45
(41.7%)

SSc AH (–) – 63
(58.3%)

p < 0.05

Number of patients 45 (41.7%) 63 (58.3%) NS

Subtype of disease:

dcSSc 27 (60%) 30 (47.6%) NS

lcSSc 18 (40%) 33 (52.4%) NS

Gender:

Female 31 (69%) 52 (82.5%) NS

Male 14 (31%) 11 (17.5%) NS

Age of the study group [years] 57.4 ±12.5 (19–80) 51.5 ±14.0 (20–81) p = 0.0264

Duration of the disease 5.7 ±6.2 (0–23) 4.8 ±4.9 (0–19) NS

Raynaud’s Phenomenon [years] 5.1 ±5.4 (0-20) 7.9 ±15.8 (0–19) NS

ILD –(HRCT) 24 (53.3%) 37 (58.7%) NS

PAH 15 (33.3) 10 (15.9%) p = 0.0346

Decreased DLCO 24 (53.3%) 30 (47.6%) NS

Heart involvement 22 (48.9%) 23 (36.5%) NS

Joint involvement 8 (17.8%) 16 (25.4%) NS

Oesophagus involvement 35 (77.7%) 34 (54%) p = 0.0115

Digital ulcerations 17 (37.8%) 11 (17.5%) p = 0.0174

Calcinosis 9 (20%) 11 (17.5%) NS

Myalgia or myositis 8 (17.8%) 11 (17.5%) NS

Neoplastic disease 7 (15.5%) 7 (11%) NS

Mortality 14 (31.1%) 8 (12.7%) p = 0.0192

ESR 25 ±23.0 (1–102) 18.8 ±14.7 (2–73) 0.0925

CRP 8.3 ±10.7 (0–23) 7.0 ±11.7 (0.01–67.8) NS

AH – arterial hypertension, ILD – interstitial lung disease, HRCT – high-resolution computer tomography, DLCO – diffusing capacity for carbon monoxide,  
PAH – pulmonary arterial hypertension. Data were presented as numbers and percentages. P-value of < 0.05 was considered statistically significant.
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the occurrence of SRC [29]. Treatment with Losartan has 
been shown to reduce the symptoms of vasospasm in 
Raynaud’s syndrome and in systemic scleroderma, yet 
to a lesser extent [30].

In our study, hypertension was found in 41.7% of pa-
tients with systemic sclerosis. The age of patients and 
mortality were statistically considerably higher in the 
group of patients with SSc than in the group without it. 
In fact, age is a well-known risk factor for arterial hyper-
tension in the general population.

The limitation of our research is the lack of a peer 
control group with hypertension. There is very little pub-
lished research on the characteristics of patients with 
SSc with hypertension in comparison with the group of 
patients with SSc without hypertension [17, 18, 31]. Kury-
ata et al. showed that the 5-year risk of developing hyper-
tension in patients with SSc is 20% [31]. Other clinicians 
have found that a particularly high risk of hypertension 
occurs in patients over 43 years of age, especially with 
pulmonary fibrosis, increased inflammatory parameters 
and the presence of rheumatoid factor. In addition, in the 
group of patients with SSc with hypertension, proteinuria 
and a decrease in glomerular filtration were more fre-
quent [31]. In a different study, the same research team 
shows a significant association between hypertension 
and limited scleroderma subtype, arthritis, pulmonary 

fibrosis, gastrointestinal complications and renal dys-
function [18]. The relationship between the limited SSc 
subtype and the presence of hypertension has also been 
shown in the German registry of patients with SSc [32]. 
On the other hand, Si Ahmed-Bouali et al. examined  

Table 4. Renal involvement in the SSc group with and without arterial hypertension

Parameter SSc AH (+) – 45 SSc AH (–) – 63  P < 0.05

CKD – eGFR:

1 (> 90 ml/min) 8 (17.8%) 16 (25%) NS

2 (60–90 ml/min) 17 (37.8%) 39 (61.9%) p = 0.013

3 (30–60 ml/min) 10 (22.2%) 6 (9.5%) p = 0.067 NS

4 (15–30 ml/min) 6 (13.3%) 0 (0%) p = 0.002

5 (< 15 ml/min) 3 (6.7%) 0 (0%) p = 0.037 

Serum uric acid levels (higher than 5.7 mg/dl) 21 (46.7%) 14 (22.2%) p = 0.007

Mean serum uric acid concentrations [mg/dl] 6.1 ±2.2 (3.1–12.7) 4.99 ±1.9 (2.1–14.5) p = 0.007

Mean serum creatinine concentrations [mg/dl] 1.4 ±1.2 (0.5–6.2) 0.8 ±0.2 (0.4–1.4) p = 0.0036

Presence of scleroderma renal crisis (SRC) 8 (17.8%) 1 (1.6%) p = 0.0027

Renal involvement 25 (46.7%) 13 (20.6%) p = 0.033

Proteinuria 8 (17.8%) 6 (9.5%) NS

Erythrocyturia 5 (11.1%) 8 (12.7%) NS

CKD – eGFR 66.88 ±30.82 (0.5–137) 82.33 ±17.69 (40–114) p = 0.0013

CKD – eGFR:

1 (> 90 ml/min) 105.75 101.21

 2 (60–90 ml/min) 77.55 69.78

3 (30–60 ml/min) 50.09 50.33

4 (15–30 ml/min) 23.26 –

5 (< 15 ml/min) 6.54 – NS 

CKD – chronic kidney disease, eGFR – estimated glomerular filtration rate. Data were presented as numbers and percentages. P-value of < 0.05 was considered 
statistically significant.

Table 3. Serological characteristics of the study group 
with and without arterial hypertension 

Variable SSc AH (+) – 45 SSc AH (–) – 63 P < 0.05

aCL 6 (13.3%) 4 (6.3%) NS

LAC 2 (4.4%) 1 (1.6%) NS

Anti-topo I (Scl-70) 16 (35.6%) 29 (46%) NS

Anti-centromere 6 (13.3%) 15 (23.8%) NS

Anti-RNA Pol III 9 (15.8%) 7 (10%) NS

Anti-Th/To 0 (0%) 2 (3.2 %) NS

Anti-Ku 2 (4.4%) 1 (1.6%) NS

Anti-PmScl 7 (15.5%) 9 (14.3%) NS

Anti-NOR-90 3 (6.7%) 3 (4.8%) NS

Anti-PDGFR 0 (0%) 0 (0%) NS

Anti-SSA/Ro52 10 (22.2%) 19 (30%) NS

aCL– anticardiolipin antibodies, LAC – lupus anticoagulant. Data were pre-
sented as numbers and percentages. P-value of < 0.05 was considered statisti-
cally significant.
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60 patients with SSc and found that hypertension is 
more common in the diffuse form of SSc [17]. In addi-
tion, in 16 out of 60 patients with SSc and hypertension, 
12 exhibited impairment of renal function, including  
5 scleroderma renal crisis, 3 other forms of vascular ne-
phropathy, and 4 chronic stage 3 and 4 renal disease [17].

Our results demonstrate that oesophageal involve-
ment and renal complications are much more common 
in the group of patients in whom scleroderma coexists 
with hypertension. The hypertension group of patients 
was characterised by a significantly higher incidence of 
scleroderma renal crisis and chronic kidney disease in 
stages 2 and 3. On the other hand, chronic kidney dis-
ease in stages 4 and 5 was found only in the group of 
patients with SSc with concomitant hypertension. These 
findings can be explained by the coexistence of sclero-
derma and hypertensive nephropathy in this group of 
patients.

Moreover, the SSc group with AH characterized by 
lower eGFR values compare to the SSc group without AH. 
However, AH is a well-known factor for vascular damage 
and could lead to deterioration of renal function. 

Significantly higher serum uric acid levels in hyper-
tension patients may be associated with an increased 
risk of cardiovascular incidents and death. Simpson  
et al. showed that an increase in serum uric acid con-
centration of 1 mg/dl increases the risk of death by 14% 
in patients with SSc [33]. Analysing a group of patients 
with hypertension, it was found that the occurrence of 
fingertip ulcers in the group is more frequent compared 
to patients without hypertension. Hypertensive vascu-
lopathy and scleroderma vasculopathy may be related to 
the observed overlap of vascular disorders.

Interestingly, the analysis of the serological profile of 
SSc patients with hypertension has demonstrated a low 
frequency of anti-Scl-70 and anti-SS-A antibodies, but it 
was not statistically significant. No supporting literature 
data could be identified, apart from a more frequent oc-
currence of the rheumatoid factor in patients with SSc 
with hypertension [31].

Nonetheless, a higher incidence of antiphospholipid 
antibodies has been reported in patients with SSc with 
hypertension and renal impairment [34–37]. Merashli et al. 
showed that patients with SSc with antiphospholipid anti-
bodies are more likely to suffer from pulmonary arterial hy-
pertension, finger ulcers and kidney involvement [35]. Our 
previous work also showed that proteinuria, hypertension 
and deterioration of glomerular filtration are more com-
mon in patients with SSc with antiphospholipid antibodies 
[36, 37]. One of the probable causes may be thrombotic 
microangiopathy in patients with SSc who do not meet 
the criteria for antiphospholipid syndrome. In the present 
study, one of the markers for antiphospholipid antibod-
ies, anticardiolipin antibodies, were more common in the 
group of patients with SSc with hypertension, but these 
changes were not statistically significant.

The limitations of our study include the lack of a con-
trol group and follow-up observations. Furthermore, arte-
rial hypertension is a complex clinical problem related to 
the very essence of the disease, the coexistence of other 
concomitant diseases and other factors like a lipid pro-
file, glucose levels and concomitant treatment. For this 
reason, it is extremely difficult to objectively determine 
the characteristics of such a group of patients. On the 
other hand, there are few literature data describing the 
population of patients with arterial hypertension and 
systemic sclerosis. This fact is a strength of this paper. In 
summary, hypertension in patients with SSc occurs rela-
tively often and is associated with a significantly more 
severe course of the disease and higher frequency of re-
nal involvement. Patients with diagnosed hypertension 
in SSc are more likely to develop scleroderma renal crisis, 
chronic kidney disease and other vascular complications 
such as fingertip ulcers. 

Conclusions

We identified the presence of CVD risk factors to 
be associated with higher disease activity and disabil-
ity. This knowledge can help practicing rheumatologists 
to identify patients at risk who may benefit from closer 
follow-up or tailored therapeutic strategies, according 
to their CVD status. This could facilitate the prevention 
of CVD events by heightened attention to CVD risk fac-
tor control and help to improve SSc treatment targets. 
Further longitudinal studies are needed to confirm our 
findings and to evaluate specific barriers and facilitators 
of SSc response measures in cases of CVD comorbidity.
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