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Abstract

Objectives: The course of systemic sclerosis (SSc) can differ in female and male patients. According 
to the literature the incidence rates of diffuse cutaneous SSc, scleroderma renal crisis and digital 
ulceration are higher in male patients. The aim of the study was to compare selected clinical and 
serological parameters in male and female patients with SSc.
Material and methods: The study encompassed 101 European Caucasian patients with SSc, in-
cluding 23 men, hospitalized in the Department of Rheumatology. Patients fulfilled the American 
Rheumatism Association (ARA) classification criteria for SSc. The study groups of men and women 
were assessed according to the SSc subtype, incidence of internal organ involvement and presence 
of antinuclear antibodies considered SSc markers.
Results: Diffuse cutaneous (dc) SSc was observed more commonly in men than in women (13/23 
vs. 25/78; p = 0.03). The time from the development of Raynaud’s phenomenon to the diagnosis 
was significantly shorter in male compared to female patients (3.2 ±4.7 vs. 7.5 ±7.1; p = 0.01). The 
incidence of scleroderma renal crisis (SRC) was significantly higher (3/23 vs. 2/78; p = 0.04) and of 
other calcifications significantly lower in the male group compared to the female group (1/23 vs. 
20/78; p = 0.02).
Conclusions: We concluded that the incidence of dcSSc is higher in men compared to women. The 
time from the development of Raynaud’s phenomenon to the diagnosis is shorter in the male com-
pare to female group. The incidence of SRC is higher, whereas that of calcifications is lower in SSc 
men. The serological profiles of female and male patients with SSc are comparable.
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Introduction
Systemic sclerosis (SSc) is a  chronic, autoimmune  

multisystem disorder characterized by vascular damage, 
inflammation, thickening and fibrosis of the skin and  
internal organs. It mainly affects women and is associated 
with significant morbidity, including pain, disability, de-
pression, reduced quality of life and increased mortality [1]. 

Prognosis is worse in SSc than in other connective 
tissue disorders, and the risk of mortality is 4–5 times 
greater than that of an age- and gender-matched pop-
ulation. The known predictors of worse survival in SSc 
include organ involvement, particularly lung, heart and 

kidney involvement, older age at diagnosis, ethnicity, 
elevated serum creatine kinase (CK), diffuse subtype of 
SSc and male gender [2–9]. It was found that the inci-
dence of diffuse cutaneous dcSSc (subtype of SSc) is 
higher in African-American and Hispanic populations 
compared with European Caucasian patients, but it is 
not clear whether there are differences in subsequent 
disease course. Although women are more commonly 
affected by SSc than men, the course of disease may 
be more progressive in males compared to females. 
However, the potential impact of gender on the disease 
course of dcSSc is not well defined. Some studies have 
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shown that males have a greater risk of death due to 
SSc [7, 10, 11]. 

Other differences are not clear but include the time 
to diagnosis after the onset of Raynaud’s phenomenon, 
subtype of disease and visceral organ involvement [3, 
12]. It has been suggested that the incidence rates of 
dcSSc, scleroderma renal crisis and digital ulceration are 
higher in male patients [13, 14]. 

The aim of the study was to compare selected clin-
ical and serological parameters in male and female pa-
tients with SSc.

Material and methods
The study included 101 SSc European Caucasian pa-

tients – 78 female (age 50.9 ±14.9) and 23 male (age 54.5 
±12.7) – hospitalized consecutively in the Department of 
Rheumatology and Connective Tissue Diseases. Patients 
fulfilled the American Rheumatism Association (ARA) 
classification criteria for SSc [15]. According to Le Roy et 
al. [16] the women and men were classified as having 
limited cutaneous systemic sclerosis (lcSSc) or dcSSc; 
moreover, the time from onset of Raynaud’s phenome-
non to diagnosis was determined (Table I). 

Incidence of internal organ involvement was com-
pared between the group of male and female patients. 
All patients provided written informed consent to par-
ticipate in the study. Organ involvement was assessed 
according to the clinical symptoms and the results of di-
agnostic tests. Interstitial lung disease (ILD) was defined 
as “a ground glass” pattern or bibasilar pulmonary fibro-
sis revealed on a high-resolution computer tomography 
(HRCT) scan [17]. To interpret the pulmonary function 
the DLCO test (% predicted diffusing capacity for carbon 
monoxide) was performed [18–20]. Heart involvement 
was established as arrhythmia, conduction disturbances 
or heart failure. Pulmonary arterial hypertension (PAH) 
was defined as systolic pulmonary arterial pressure 
(sPAP) > 35 in Doppler echocardiography [21].

Myalgia or myositis was assessed as pain or weak-
ness in muscles or increased serum CK levels. Joint in-

volvement was considered as joint tenderness and 
swelling. Gastrointestinal tract involvement was de-
fined according to clinical symptoms such as dysphagia, 
heartburn, diarrhea or bloating and was examined by 
a barium swallow. Renal involvement was defined as the 
development of scleroderma renal crisis (SRC) or pres-
ence of proteinuria and elevated creatinine [22]. 

Calcinosis and digital erosions were also assessed. 
Serum samples were obtained from each patient. More-
over, the study groups of men and women were studied 
according to the presence of antibodies applying two 
different methods: immunofluorescence to assess pat-
terns of staining – centromeric-nuclear, homogeneous 
or granular; and a commercial test – EUROLINE Systemic 
Sclerosis Profile, which is used to determine antibodies 
against SSc-specific antigens, such as anti-topoisomer-
ase I  (anti-topo I) and anti-centromere autoantibodies 
(ACAs), anti-RNA polymerase III, the more rare anti-PM/
Scl, anti-Ku, anti-Th/To and autoantibodies against nu-
cleolus-organizing region-90 (anti-NOR90). Detection 
and interpretation of results was carried out electroni-
cally using the specific program Euroimmun – EUROLI-
NEScan.

All calculations were performed with Statistica 10.0. 
Data were analyzed using the chi-squared test (variation 
test) for comparison between groups. A p value < 0.05 
was considered statistically significant.

The study was approved by the Ethics Committee of 
the Medical University of Lublin.

Results
According to our observations, dcSSc was observed 

more commonly in men than in women (13/23 vs. 25/78; 
p = 0.03) (Fig. 1). The time from the development of 
Raynaud’s phenomenon to diagnosis was significantly 
shorter in male patients compared to female patients 

Table I. Characteristics of all patients

Male Female

Number of patients 23 78 

Type of SSc:
dcSSc
lcSSc

13 
10

25
53

Age (years) 50.9 ±14.9  
(19.0–72.0)

54.5 ±12.7  
(21.0–81.0)

Duration of disease (years) 5.1 ±5.1  
(0.5–23.0)

7.2 ±5.8  
(0.5–23.0)

Fig. 1. Comparison of prevalence of subtypes of 
systemic sclerosis in female and male patients.
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(3.2 ±4.7 vs. 7.5 ±7.1; p = 0.01) (Fig. 2). The incidence of 
SRC was significantly higher in the male group com-
pared to females (3/23 vs. 2/78; p = 0.04). On the other 
hand, the incidence of calcifications was significantly 
lower in the male group compared to the female group 
(1/23 vs. 20/78; p = 0.02) (Fig. 3). 

There were no significant intergroup differences in 
decreased DLCO, ILD, PAH, heart involvement, gastro-
intestinal tract involvement, prevalence of arthritis or 
arthralgia, myalgia and digital ulcerations. Furthermore, 
no statistically significant differences were observed in 

the prevalence of death between male and female pa-
tients. The incidence of overlap syndromes did not differ 
between the male and female group (Table II). 

There were no statistically significant differenc-
es in the incidence of anti-Scl-70 and anti-centromere 
antibodies found in the groups of female and male pa-
tients. The presence of anti-RNA polymerase III, anti-Ku, 
anti-Th/To, anti-PM/Scl and anti-Nor-90 antibodies was 
comparable in both groups (Table III).

Discussion
Differences in the course of SSc and presence of 

typical symptoms between the men and women have 

Fig. 3. Comparison of the incidence of sclero-
derma renal crisis and calcinosis in female and 
male patients with systemic sclerosis.
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Fig. 2. Comparison of the time from development 
of Raynaud’s phenomenon to diagnosis in female 
and male patients with systemic sclerosis.
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Table II. Comparison of selected clinical parameters in female and male patients with systemic sclerosis

Clinical parameters Male Female P

ILD (HRCT) 13 (56.5%) 38 (49%) 0.5

Decreased DLCO 14 (61%) 39 (50%) 0.3

Heart involvement 9 (39%) 31 (40%) 0.9

PAH (ECHO) 4 (15%) 21 (27%) 0.2

Myalgia or myosistis 5 (22%) 12 (15%) 0.4

Arthralgia 20 (87%) 60 (77%) 0.3

Arthritis 11 (49%) 32 (41%) 0.5

Gastrointestinal tract involvement 16 (69.5%) 49 (63%) 0.6

Renal involvement 8 (35%) 22 (28%) 0.5

Digital ulcerations 3 (13%) 14 (18%) 0.6

Death 6 (26%) 12 (15%) 0.2

Overlap syndrome 4 (17%) 21 (27%) 0.3

Data were presented as number and percentage. P-value of < 0.05 was considered statistically significant
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been reviewed elsewhere. Analysis from three large ran-
domized clinical trials explored the influence of gender 
and ethnicity on disease course. In this study among the 
three ethnic groups Caucasians, African-Americans and 
Hispanics, men in all ethnic groups had lower health 
assessment questionnaire disability index scores com-
pared with women (p < 0.05), Caucasians were older, 
African-Americans had lower FVC% predicted and His-
panics had higher tender joint counts (p < 0.05) [23].

The literature data demonstrated that the time to 
diagnosis was significantly longer in women [3, 24]. 
Hudson et al. studied 408 patients with SSc and found 
that the time to diagnosis was significantly longer for 
women compared to men when the disease onset was 
measured from the onset of Raynaud’s phenomenon; 
otherwise, when measured from the onset of the first 
non-Raynaud’s disease manifestation, the time to di-
agnosis was not significantly different [3]. According 
to their study, the time to diagnosis after the onset of 
Raynaud’s phenomenon was more than twice as long in 
women (4.6 years) compared with men (2.1 years) with 
lcSSc; in dcSSc, the median time to diagnosis was 1.0 
years in women and 0.7 years in men [3]. 

Our study findings were similar to the literature re-
sults reported. The time to diagnosis in SSc was found 
to be longer for women than men after the onset of Ray-
naud’s phenomenon. On the other hand, according to 
another study, the time to diagnosis was significantly 
longer for women (median = 1.1 years) than men (me-
dian 0.8 = years; p = 0.037) but only with dcSSc follow-
ing the onset of Raynaud’s phenomenon. There were no 
significant or substantive sex differences in the time to 

diagnosis after the Raynaud’s onset in lcSSc [25]. Still 
another study showed that men were more likely to 
have dcSSc than women (67% vs. 32%) and an earlier 
mean age of diagnosis (41.3 years old vs. 49.7). More-
over, men were found more likely to have died at an ear-
lier age then women (44.6 years vs. 65.6), but there were 
no significant differences in survival rates between men 
and women [2]. In our study, dcSSc was also observed 
more commonly in men than in women. It is known that 
diffuse disease is a predictor of worse outcomes in SSc 
and could be one of the causes of more progressive dis-
orders in males compared to females. 

Al-Dhaher et al. found that diffuse disease was more 
frequent among subjects who died, but male sex was 
not related to survival [2]. Likewise, in our study, we 
did not find significant differences in the prevalence of 
death between males and females. However, some stud-
ies have shown that males had a greater risk of death 
due to SSc [10, 11, 23]. In our study we did not collect 
the data of tobacco smoking by the patients, but such 
details should be included. There are many literature 
reports which compare the prevalence of SSc manifes-
tations in men and women. Digital ulcers and SRC are 
known to occur more frequently in men compared to 
women [12, 13, 22]. 

Panopoulos et al. [12] suggested that vasculopathy 
occurred earlier in men. During the first 3 years digital 
ulcers developed in 54% of men versus 31% of women 
(p = 0.036), and SRC developed in 17% of men versus 3% 
of women (p = 0.006). There were no significant differ-
ences in the prevalence of ILD, upper or lower gastroin-
testinal tract involvement or echocardiographic findings 

Table III. Comparison of selected serological parameters in female and male patients with systemic sclerosis

Serological parameters Male Female P

Antinuclear antibody 20/22 (87%) 63/68 (81%) 0.5

Anti-centromere 3 (13%) 24/68 (30%) 0.1

Anti-nucleoral 9 (39%) 24 (30%) 0.4

Anti-homogenic 4 (17%) 8 (10%) 0.3

Anti-granular 6 (26%) 19 (24%) 0.8

Anti-Scl-70 6/20 (26%) 22/63 (28%) 0.8

Anti-centromere 2 (9%) 16 (20.5%) 0.2

Anti-RNA polymerase III 6 (13%) 4 (5%) 0.1

Anti-Ku 1 (4%) 3 (4%) 1.0

Anti-Th/To 1 (4%) 4 (5%) 0.8

Anti-PM-Scl 4 (17%) 9 (11.5%) 0.4

Anti-Nor-90 1 (4%) 4 (5%) 0.8

Data were presented as number and percentage. “P value of < 0.05 was considered statistically significant”
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between males and females [12]. According to another 
study, men were more likely to have digital ulcers (78% 
vs. 53%); moreover, the association between SRC and 
death in this men-only subset was stronger than that 
observed for the women-only subset (50% of those 
deceased versus 10% of those living) [2]. In our study, 
the prevalence of SRC was also significantly higher in 
the male group compared to the female group; other-
wise we did not find differences in the presence of dig-
ital ulcers and cardiovascular involvement between the 
groups. 

Interestingly, according to the largest worldwide da-
tabase, the risk of severe cardiovascular involvement in 
men was higher [14, 26]. This prospective observation-
al study using the latest 2013 data extracted from the  
EULAR scleroderma trials and research (EUSTAR) cohort 
investigated 9182 patients with SSc (1321 men). In the 
multivariate analysis, males were independently asso-
ciated with a higher risk of dcSSc, higher frequency of 
digital ulcers and pulmonary hypertension. In the lon-
gitudinal analysis, after a  follow-up of 2 years, male 
gender was predictive of a  new onset of pulmonary 
hypertension and heart failure. According to this study, 
male gender predicted deaths of all origins, but did not 
significantly account for SSc-related deaths [26]. 

Another study, which used the Canadian Sclero-
derma Research Group (CSRG) database, revealed that 
muscle involvement in SSc had poor prognosis affecting 
survival, especially in men with early dcSSc with anti-
topo 1 and RNP autoantibodies and ILD [27]. In our study, 
no significant differences in muscle involvement were 
observed between males and females. The prevalence 
of calcinosis was found to be higher in female patients. 
This could be related to the lc subtype of disorder, which 
is more frequent in women. Calcinosis is known to be 
common in lcSSc. We did not observe significant differ-
ences in the presence of SSc marker antibodies between 
the two groups. Based on our observations, we conclude 
that the incidence of dcSSc is higher in men compared 
to women. The time from the development of Raynaud’s 
phenomenon to diagnosis is shorter in the male than in 
the female group. The incidence of scleroderma renal cri-
sis is higher, whereas that of calcifications is lower in SSc 
men compared to SSc women. The serological profiles of 
female and male patients with SSc are comparable. 

Conclusion
The disease is more severely expressed in men than 

in women. This finding could be associated with the dc 
subtype of the disorder, which is more frequent in men 
compared to women, severe organ involvement, partic-
ularly higher incidence of SRC, vasculopathy and cardiac 
involvement [5, 12, 13, 24, 26, 28, 29]. 

Our study was limited due to the small number of 
men in the SSc group. We will continue the study on 
larger cohorts of patients, and we will consider the anal-
ysis of clinical and serological parameters in subgroups 
of patients with lcSSc and dcSSc. 

The authors declare no conflict of interest.
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