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The clinical spectrum and prognosis of systemic sclerosis (SSc) seem to vary among patients' populations recruit-
ed during different time periods. In order to verify this possible evolution we investigated the clinico-serological
and survival rate in a large Italian SSc series (821 patients; 746 females, 75males;mean age 53.7±13.9 SDyears)
recruited between 2000 and 2011. The observed findings were compared with previous studies of the world
literature.Compared to older Italian SSc series, the present patients' population showed a significantly increased
prevalence of limited cutaneous SSc (from 72 to 87.5%; p ≤ .0001) and serum anti-centromere antibodies (from
39 to 47,4%; p≤ .001), with a significant reduction of lung (from 81 to 63.7%; p≤ .0001), heart (from 35 to 20.5%;
p≤ .0001), and renal involvement (from 10 to 3.8%; p≤ .0001), and skin ulcers (from 54 to 16.5%; p≤ .0001). Cu-
mulative 10th-year survival showed a clear-cut increase (80.7%) compared to our previous series (69.2%). These
findings were mirrored by the results of survival studies published during the last five decades, grouped accord-
ing to the time periods of patients’' recruitment at the referral centers. A clear progression of 10th-year survival
rates was detectable, from the 54% median survival of the oldest studies (1935–1974) to 74% and 83.5% of the
more recent SSc series, 1976–1999 and after 1999, respectively. In conclusion, the favorable evolution of SSc
pathomorphosis and prognosis during the last decadesmight be related tomore diffuse physician/patient aware-
ness of this harmful disease and availability of diagnostic tools, the consequent wider recruitment of patients in
the early stages of the disease, as well as to the improved therapeutic strategies.

© 2014 Elsevier B.V. All rights reserved.

Contents

1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1026
1.1. Patients and methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1027

1.1.1. Patients . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1027
1.1.2. Clinical assessment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1027
1.1.3. Survival rates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1027
1.1.4. Statistical analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1027

1.2. Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1028
1.2.1. Survival rates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1028
1.2.2. Review of the survival studies in the world literature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1029

1.3. Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1030
Take-home messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1033
References. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1033

Autoimmunity Reviews 13 (2014) 1026–1034

⁎ Corresponding author at: Rheumatology Unit, Policlinico di Modena, University of Modena and Reggio E., Via del Pozzo 71, 41100 Modena, Italy. Tel.: +39 059 4222279.
E-mail address: clferri@unimore.it (C. Ferri).

1027

http://dx.doi.org/10.1016/j.autrev.2014.08.029
1568-9972/© 2014 Elsevier B.V. All rights reserved.

Contents lists available at ScienceDirect

Autoimmunity Reviews

j ourna l homepage: www.e lsev ie r .com/ locate /aut rev

http://crossmark.crossref.org/dialog/?doi=10.1016/j.autrev.2014.08.029&domain=pdf
http://dx.doi.org/10.1016/j.autrev.2014.08.029
mailto:clferri@unimore.it
http://dx.doi.org/10.1016/j.autrev.2014.08.029
http://www.sciencedirect.com/science/journal/15689972
www.elsevier.com/locate/autrev


1. Introduction

Systemic sclerosis (SSc) is a connective tissue disease characterized
by endothelial dysfunction, dysregulation of fibroblasts with collagen
overproduction, and complex immune system abnormalities [1–3]. A
frequent consequence of this chronic disease is themultiple organ dam-
age/failure responsible for marked impairment of the patient's quality
of life and increased mortality [4–9]. Since the sixties an increasing
number of clinical studies evaluated the impact of the main SSc mani-
festations on the disease prognosis as well the cumulative SSc survival
[4,5,10–45]. In our previous study we underlined the progressive im-
provement of the mean cumulative SSc 10th-year survival as emerging
from the studies published during the nineties if compared to previous
reports present in the literature [5]. This observationwas hypothetically
related to bothdifferent compositions of sclerodermapatients' series re-
cruited during the last years and improved SSc patients' management.
In order to verify this hypothesis we further investigated the composi-
tion of SSc clinical features and the cumulative 10th-year survival in a
large Italian series recruited between 2000 and 2011 and compared
the observed findings to that reported in our previous study [5]. In
addition, we systematically reviewed the world literature on this
topic; the updated findings were carefully analyzed with particular
attention to the possible evolution of the SSc pathomorphosis and
prognosis during the last decades.

1.1. Patients and methods

The present study involved 3 Italian university-based divisions of
rheumatology (University of Modena, University of Ferrara, and 2nd
University of Napoli) with comparable, long-term experience in SSc
patient management.

1.1.1. Patients
The study populationwas recruited between 2000 and 2011 at the 3

participating centers. Eight hundred twenty-one patients (746 females,
75males;mean age at presentation, 53.7 ± 13.9 SD years)were includ-
ed in the study (Table 1).

At the beginning of the follow-up, corresponding to the time of diag-
nosis, all patients fulfilled the 1980 American College of Rheumatology
(formerly ARA) criteria for SSc classification. In all cases the diagnosis
of SSc was done by an expert rheumatologist on the basis of a wider
panel of clinical, serological, and capillaroscopic parameters, as previ-
ously proposed [5,46–50].

At the same time, patientswere also classified based on the extent of
skin sclerosis as limited cutaneous scleroderma (lcSSc: sclerosis of distal
extremities, not above the elbow and knees, with orwithout sclerosis of
neck and face) and diffuse cutaneous scleroderma (dcSSc: sclerosis of
both distal and proximal extremities, with or without truncal involve-
ment) [5].

1.1.2. Clinical assessment
Standardized criteria were followed for the evaluation of clinico-

epidemiological parameters. In particular, the patient's age was eval-
uated at the following conventional times: a) at the appearance of
isolated Raynaud's phenomenon; b) at the disease onset, considered
to be the age at which the first non-Raynaud's sign(s) and/or
symptom(s) compatible with the disease appeared, i.e. digital ische-
mic lesions, puffy hands, sclerodactyly with or without proximal
scleroderma, dyspnea, and/or dysphagia; c) at the SSc diagnosis at
the referral centers [5].

Organ involvementwas evaluated according to the criteria previous-
ly described [2,4,5,49,50]. In particular, each type of involvement was
defined as follows: 1) peripheral vascular: Raynaud's phenomenon
with digital pitting and/or ulcerations or gangrene; 2) joint: presence
of polyarthralgia or arthritis when inflammatory changes were ob-
served in more than 2 joints; 3) muscle: isolated muscle weakness or

weakness associated with elevated serum creatine kinase with or
without electromyographic or histologic changes of inflammatory
myopathy; 4) esophageal: dysphagia and/or esophageal radio-graphic
dysmotility; 5) pulmonary: bibasilar fibrosis at high resolution comput-
erized tomography and/or restrictive lung disease on pulmonary func-
tion tests, including diffusion capacity for carbon monoxide (DLCO);
6) cardiac: at least 1 of the following symptoms: pericarditis, congestive
heart failure, severe arrhythmias, and/or atrioventricular conduction ab-
normalities; 7) systolic pulmonary arterial pressure (sPAP) calculated by
means of B-mode Doppler echocardiography in order to detect patients
with possible pulmonary arterial hypertension (sPAP N40 mm Hg);
and 8) renal: scleroderma renal crisis with increased diastolic blood
pressure and/or progressive renal failure.

The presence of serum autoantibodies was investigated by means of
standard techniques [4,5,39,41–53]: antinuclear (ANA), anti-centromere
(ACA) and anti-nucleolar antibodies (ANoA) by indirect immunofluores-
cence onHep-2 cell lines (dilution 1:40); anti-extractable nuclear antigen
(ENA) antibodies, including anti-Scl70, -Sm, -RNP, -SSA/SSB.

1.1.3. Survival rates
At the end of the study the vital status of all patients' lost to follow-

up was established by contacting the patients themselves or relatives,
their primary care physician, or the municipal death registry. For
patients known to have died, hospital records, autopsy reports, or
death certificates were examined, when possible, to establish the date
and cause of death. On the whole, 92.7% of patient accountability was
determined at the end of the study.

Causes of death were classified as definitely SSc-related (organ in-
sufficiency, such as renal crisis, or by a manifestation attributable to
no other causes or predisposing factor than SSc, for example severe
lung fibrosis), possibly SSc-related (manifestation either aggravated
by SSc-related organ involvement, such as pneumonia complicating
severe lung fibrosis, or occurring with increased frequency in SSc, for
example lung cancer), and unrelated to SSc organ injury or treatment.

1.1.4. Statistical analysis
Cumulative survival rates were computed by the Kaplan–Meier

method [54,55], and the difference between survival curves by the

Table 1
Clinico-epidemiologic features of 821 Italian patients with SSca.

Beginning of
follow-up

End of
follow-up

p value

Number of patients 821 686 –

Deceased patients – 9.1 –

Patients lost to follow-up – 7.3 –

Female/Male ratio 9.9/1 12/1 NS
Mean age (year) 53.7 ± 13.9 58.3 ± 14.2 –

Mean disease duration (year)b 9.2 ± 10.3 14.7 ± 10.8 –

Mean disease duration (year)c 3.6 ± 5.4 8.1 ± 5.9 –

Mean follow-up (year) 0 4.5 ± 3.2 –

Cutaneous subsets L/D 87.5/12.5 89/11 NS
Hypermelanosis 17.1 24.4 .005
Calcinosis 9.8 13.7 NS
Teleangectasias 48.3 55.7 NS
Skin ulcers 22.6 16.5 .002
Raynaud phenomenon 93.5 91.2 NS
Sicca syndrome 40.7 47 .039
Arthralgias 36.9 35.8 NS
Arthritis 4.6 5.5 NS
Myositis 3.5 3.4 NS
Dysphagia 41 43.4 NS
Dyspnea 36.8 42 .04
Lung involvement 55.6 63.7 .001
Heart involvement 15.1 20.5 .001
Renal involvement 2 3.8 .04

SSc = systemic sclerosis, NS = not significant.
a Except where otherwise indicated, values are percentages.
b From Raynaud's onset.
c From SSc onset.
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