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summary
Systemic sclerosis (scleroderma) is a disease of unknown cause, the hallmark of which is induration of the skin. 
This bad condition of the skin influences negatively the quality of life of patients with scleroderma. The aim of 
the study was to verify the efficacy of two formulations, specifically designed to wash, moisturize and soothe 
the scleroderma skin. An independent, randomized, double blind, controlled trial was conducted in the Depart-
ment of Rheumatology of “A. Galateo” Hospital in San Cesario di Lecce. Forty-six women affected by sclero-
derma, and treated with Iloprost every month, were divided into two groups: group 1 followed a specific treat-
ment with cleansing formulation only, group 2 followed a combined treatment with the cleansing solution and 
the moisturizing solution. In addition, a third group was evaluated: 14 women, who did not undergo intravenous 
Iloprost therapy, were treated simultaneously with the cleansing formulation and the moisturizing formulation. 
The three treatments lasted for 4 weeks. Reduction in trans epidermal water loss (TEWL), increase in mois-
turization of the stratum corneum, reduction in Skin Score and improvement in quality of life were assessed. 
Very significant improvement in quality of life occurred in each group. Group 2 obtained very significant im-
provement in hydration and reduction in skin score and TEWL.
The study showed that the daily use of both formulations proved to be effective in washing, hydrating and 
soothing the skin of patients with scleroderma, especially in association with Iloprost therapy.
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n	 INTRODUCTION 

Systemic sclerosis (SSc) is a connective-
tissue disease characterized by exces-

sive collagen deposition and by vascular 
hyper-reactivity and obliterative micro-
vascular phenomena (1, 2). SSc can affect 
different organs, such as the skin, tendons, 
joints, blood vessels and visceral organs, 
resulting in possible disabilities (3) and in-
creasing mortality risk (4). Indeed, the term 
scleroderma, coined by Gintrac in 1847 
(5), arose from the importance of skin in-
volvement in the disease with vascular and 
fibrotic changes. 
Three phases of dermal involvement have 
been described. Firstly, there is an edema-
tous phase, often presenting stiff and swol-
len hands and fingers. The second phase, 

called indurative phase, is characterized by 
thickening and induration of the skin. Here, 
sclerodactyly and the classic expression-
less face make the diagnosis unmistakable. 
Ultimately, an atrophic phase occurs, when 
the skin may actually soften (6). Telangi-
ectasias are commonly found on the hands 
and the face, especially in the limited cu-
taneous systemic sclerosis (7). Calcinosis 
occurs commonly on the volar aspect of 
the fingertips and over joints such as the 
metacarpophalangeal and interphalangeal 
joints, where it may ulcerate (8). Pain-
ful digital ulcers that generally occur on 
the fingertips as a result of local ischemia 
and vascular insufficiency are a frequent 
complication (9, 10). Other common skin 
manifestations of SSc include hypo- and 
hyper- pigmented areas of the skin, loss of 
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hair follicles and loss of sebaceous glands 
(anhidrosis) with resultant dryness. Pruri-
tus associated with dry skin can be intense-
ly irritating and bothersome to SSc patients 
(10). All these skin manifestations strongly 
influence the daily life of patients affected 
by SSc.
Many vitamins, hormones, pharmaceuti-
cal drugs and surgical procedures have 
been reported to be successful in the treat-
ment of systemic sclerosis. Almost all of 
these treatments have been received with 
great enthusiasm, but later abandoned after 
more rigorous and critical scientific evalu-
ation (11). Iloprost, a stable prostacyclin-
mimetic drug, is widely prescribed to treat 
vascular features of SSc (Raynaud’s phe-
nomenon, digital ulcers and pulmonary ar-
terial hypertension) on the grounds of its 
well known vasodilatory and antiaggregant 
effects. Besides these actions, Iloprost ap-
pears to have also an antioxidant effect that 
substantially adds on to the spectrum of 
its non-conventional (e.g. antifibrotic and 
angiogenic) actions (12, 13). Simple but 
important treatment measures for patients 
with scleroderma include physical therapy 
and regular exercise to maintain circula-
tion, joint flexibility and muscle strength 
(14). Topical steroids, topical calcineurin 
inhibitors, systemic steroids and/or sys-
temic immunosuppressive therapy with 
drugs such as MTX, cyclophosphamide, 
cyclosporin and D-penicillamine have been 
used with varying success to reduce skin 
hardening (15-17). 
Nowadays, there are no specific solutions 
to treat the skin of patients with scleroder-
ma in terms of cleanliness and hydration. 
Recently, a pilot study of mycophenolate 
mofetil combined with intravenous meth-
ylprednisolone pulses and oral low-dose 
glucocorticoids has demonstrated to signif-
icantly improve the values of the Modified 
Rankin Scale and the quality of life in pa-
tients with extensive skin disease (18). Hy-
drating products are effective at reducing 
the signs and symptoms of dry skin (19) 
and they are able to maintain skin integrity 
and well being. They are recommended as 
a fundamental component in the care of 
normal skin, but also of the skin character-

ized by an alteration of the epidermal bar-
rier and a decrease in water content of the 
stratum corneum (20). 

n	 MATERIALS AND METHODS

This study was conducted in the Depart-
ment of Rheumatology, Hospital “A. Gala-
teo”, San Cesario di Lecce, Italy, during the 
months of May, June and July in 2012, as 
an independent, randomized, double blind 
controlled trial, according to the ethical 
principles contained in the Declaration of 
Helsinki.
Inclusion criteria: patients affected by SSc 
under Iloprost therapy and patients affected 
by SSc who do not undergo Iloprost thera-
py, aged >18 years. 
Exclusion criteria: pregnant women, 
known allergies to one of the ingredients of 
the two formulations under investigation, 
presence of skin ulcers and excessive use 
of tobacco (>3-5 cigarettes a day) or alco-
hol (>2 glasses of wine or beer). The study 
was approved by the local ethical commit-
tee and an informed consent was obtained 
from each subject enrolled before topic ad-
ministration.
Sixty women were admitted to participate 
to the trial, all affected by diffuse SSc. 
Mean age was 50.2 years ±8.4 with a range 
from 25 to 68 years; mean duration of dis-
ease was 6.4 years ±2.2, with a range from 
4 to 15 years. The antinuclear antibody test 
and anti-topoisomerase I (Anti-Scl-70) was 
positive in all patients. Forty-six women, 
usually treated with Iloprost infusion for 1 
day-a-month (a vial of Iloprost 0.05 mg/0.5 
mL was dissolved in 250 cc of physiologi-
cal solution and administered with an in-
fusional pump at 30 mL per hour, 8 h per 
day), were selected and treated with the 
two formulations intended to provide an 
effective treatment for dry skin and able to 
improve the quality of life of the patients. 
Moreover, a third group of 14 women that 
do not undergo Iloprost therapy was inves-
tigated. 
Each group followed a specific treatment:
• Group 1: 22 women, under Iloprost ther-
apy, underwent treatment with the cleans-
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ing formulation only twice a day, for four 
weeks. The product was applied on the 
face, on the hands (in particular on the 
volar part of the right forearm) and on the 
body.
• Group 2: 24 women, under Iloprost thera-
py, underwent treatment with the cleansing 
formulation and the moisturizing formula-
tion even twice a day, for four weeks. The 
product was applied on the face, on the 
hands (in particular on the volar part of the 
right forearm) and on the body.
• Group 3: 14 women, who did not follow 
Iloprost therapy, underwent treatment with 
the cleansing formulation and the mois-
turizing formulation twice a day, for four 
weeks. The product was applied on the 
face, on the hands (in particular on the volar 
part of the right forearm) and on the body.
For each group the skin score at baseline 
was calculated: Group 1 (1.0-0.4), Group 2 
(1.2-0.3), Group III (1.2-03). Data are ex-
pressed as mean ± SD (Tab. I).
In particular, the two formulations used 
differently by the patients were: 
A cleansing formulation based on Melia 
Azadirachta Leaf extract (CAS number 
84696-25-3) and biosaccharide-gum-1, a 
polysaccharide made by fermenting plants. 
It is able to bind water to the epidermis and 
to create a moisturizing film on the skin that 
makes it soft. In addition, it provides a long 
lasting hydration and an anti-irritant action;
A moisturizing cream based on natural ac-
tives as Prunus amygdalus dulcis oil (CAS 
number 8007-69-0), Triticum vulgare 
germ oil (CAS number 68917-73-7), Bu-
tyrospermum parkii butter (CAS number 
194043-92-0), tocopheryl acetate (CAS 
number 7695-91-2), bisabolol (CAS num-
ber 515-69-5), ceramide III (CAS number 
100403-19-8), Argania spinosa kernel oil 
(CAS number 223747-87-3) and a bio-

technological derivative called dihydroav-
enanthramide (CAS number 697235) with 
moisturizing and soothing action, which 
helps relieve irritated skin. 
Hydration and protective efficacy were as-
sessed by the evaluation of the hydration 
index (Moisture) and of the water evapora-
tion index (measurement of trans epidermal 
water loss (TEWL). They were both mea-
sured using DermaLab TEWL and Mois-
ture probes (Cortex technology, Hadsund, 
Denmark) and they were analyzed using 
the software DermaLab USB, version 1.09. 
TEWL measurement is based upon the va-
por gradient principle (open chamber). The 
open chamber design maintains the free 
natural evaporation from the surface with-
out interfering with the environment over 
the measurement area, thus ensuring unbi-
ased and accurate readings. With reference 
to Moisture measurement, DermaLab uses 
a conductance measurement principle to 
measure the water binding capacity of the 
stratum corneum.
These measurements were carried out on 
the volar part of the right forearm. The ap-
plication area, around 6 cm2, has been de-
limited with surgical tape. Moreover, the 
patients acclimatized for 30 min in a room 
at controlled temperature and humidity 
(20-22°C, 40-50% of relative humidity). 
The level of cutaneous damage was evalu-
ated using a semi-quantitative method 
called Modified Rodnan skin thickness 
test: 17 cutaneous sites were investigated 
objectively thanks to clamping of the skin, 
giving a score from 0 to 3 to each area (21). 
This analysis has been carried out by the 
team of physicians involved in the study. 
A specific questionnaire called dermatol-
ogy life quality index (DLQI), according 
to Finlay et al. (22), was administered in 
order to assess the improvement in the 

Table I - comparison of skin score, trans epidermal water loss and moisture in the three groups of subjects at t0, t1 and t2. Data 
are expressed as mean ±SD.
analysis Group 1 Group 2 Group 3 P

Baseline (T0) T1 T2 Baseline (T0) T1 T2 Baseline (T0) T1 T2

Skin score 1.0±0.4 0.9±0.4 1.2±0.3 1.0±0.3 1.2±0.3 1.0±0.3 0.2812
teWl 7.3±2.1 6.6±1.5 6.4±1.5 6.4±1.9 5.9±1.7 5.3±1.6 6.3±1.8 5.9± .7 5.0±1.1 0.2870
Moisture 209.0±44.5 248.9±47.1 235.4±51.9 159.7±53.8 190.2±48.0 189.7±45.6 152.9±28.6 172.9±28.6 182.0±32.5 0.0012

teWl, trans epidermal water loss.
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quality of life. Three different times of as-
sessment were identified for instrumental 
evaluations (TEWL and Moisture): T0, 
before starting the treatment; T1, one hour 
after the first application (short term test); 
T2, after 28 days (long term test).
Skin score and DLQI questionnaire were 
evaluated at T0 and T2.
With reference to group 1 and group 2, in-
strumental evaluations have been done at 
least 10 days after the previous intravenous 
Iloprost therapy. 

Statistical analysis
One-way analysis of variance (ANOVA) 
was used to examine differences between 
groups on different examination times. 
Within groups, analyses of the statistical 
changes from the baseline were performed 
using the paired T-test. In all cases, the 
Kolmogorov-Smirnov test was applied to 
test for a normal distribution. Statistical 
analyses were performed with MedCalc 
software, version 11.4.1.0, and P-values 
<0.05 were considered significant.

n	 RESULTS

Obtained results from TEWL measure-
ments showed significant improvement in 
group 2 (P=0.0243) and highly significant 
improvement in group 3 (P<0.0010) one 
hour after the first treatment (short term 
test). In the long-term test, after 28 days 
of treatment, highly significant reduction 
in TEWL has been observed in group 2 
(P=0.0006) and in group 3 (P=0.0019) and 
significant reduction in group 1 (P=0.0353) 
(Fig. 1).
Group 1 showed highly significant im-
provement in the ability of the stratum 
corneum to bind water after one hour 
(P=0.0068), and significant improve-
ment after one month (P=0.0314) (Fig. 2). 
Highly significant improvement has been 
reported in group 2 and group 3 after one 
hour (P<0.0004 and P<0.0000, respective-
ly) and one month of treatment (P=0.0001, 
respectively) (Fig. 2).
Skin scores analysis showed statisti-
cally significant improvement in group 1 
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Figure 1 - level of trans epidermal water loss in the three groups after one hour of treatment 
(short term test) and after one month of treatment (long term test) (data are expressed as mean 
score±SeM).
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(p=0.0156) and highly significant improve-
ment in group 2 (P<0.0001) (Fig. 3). 
DLQI showed highly significant reduction 

(P<0.0001) of indexes in all the three study 
groups (Fig. 4). The analysis of variance 
for the skin score, TEWL and Moisture 
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Figure 2 - level of hydration of the stratum corneum of the skin (Moisture) in the three groups 
after one hour of treatment (short term test) and after one month of treatment (long term test) 
(data are expressed as mean score±SeM).
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Figure 3 - Skin score results obtained in the three groups after one month of treatment (long 
term test) (data are expressed as mean score±SeM).
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showed highly significant data concern-
ing hydration of the skin stratum corneum 
(P=0.0012) (Tab. I).

n	 DISCUSSION  
 AND CONCLUSIONS

SSc is a rare heterogeneous connective tis-
sue disorder that is characterized primar-
ily by abnormal collagen deposition in the 
skin and internal organs. Skin manifesta-
tions are important symptoms leading to 
early diagnosis of SSc and its differentia-
tion into lcSSc and dcSSc, the two major 
clinical subsets of SSc, as well as differen-
tiation from scleroderma-related disorders. 
There are many disabling cutaneous mani-
festations of SSc, which constitute a major 
burden for patients and severely affect their 
quality of life; whenever and wherever 
possible, they should be treated. A range of 
treatment options is available for manage-
ment of SSc skin manifestations such as 
dry skin, telangiectases, skin pigmentation 
changes, calcifications and digital ulcers. 
However, the evidence for most treatments 
is limited. Nowadays there are no specific 

products for the skin of patients affected by 
SS that respect and protect the skin during 
cleansing and provide a deep moisturizing 
and soothing action. The study carried out on 
the two products showed that the daily use 
of cosmetic formulations is recommended to 
cleanse and take care of the skin of scleroder-
ma patients. Indeed, no allergic reactions or 
intolerance have been reported. The cleanser 
preserves in particular the skin phospholipid 
bilayer, providing protective, moisturizing 
and humectant agents to the skin.
Results obtained in group 1 and 2 with 
reference to TEWL and Moisture showed 
a significant reduction in trans epidermal 
water loss. This fact proves that the simul-
taneous treatment with the cleanser and 
the cream, in addition to intravenous Ilo-
prost therapy, is effective in strengthening 
the skin barrier function in scleroderma 
patients. On the basis of obtained data, 
it is possible to suppose that intravenous 
therapy with Iloprost favors the absorp-
tion of active principles contained in the 
moisturizing cream. The role of ceramide 
III, contained in the moisturizing cream, 
is considered to be fundamental for the 
results obtained on trans epidermal water 
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Figure 4 - level of the quality of life in the three groups after one month of treatment (long term 
test) (data are expressed as mean score ±SeM).
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loss, because it acts by binding epidermal 
cells. From the obtained data, cutaneous 
hydration very significantly increased in 
the three study groups in the short-term 
test. This can be attributed to the presence 
of humectant substances in the two formu-
lations under investigation. Also with ref-
erence to the long-term test, group 2 and 
group 3 showed very significant results. 
Skin score evaluations obtained from the 
analysis of 17 cutaneous sites by doctors 
involved in the study underlined very sig-
nificant improvement in group 1 and group 
2 only. Data collected from questionnaires 
DLQI are very interesting, because they 
show a clear improvement in quality of life 
of scleroderma patients, who underwent 
three different treatments. In particular, a 
better subjective perception of tactile sen-
sation and minor discomfort in the patho-
logical skin have been reported. 
Definitively, the simultaneous use of the 
two formulations proved to be an effective 
adjuvant treatment to the general therapy 
(Iloprost) in scleroderma patients, deter-
mining an improvement in the general hy-
dration of the skin and in the quality of life 
in terms of interpersonal relationships and 
spontaneity of behavior. 
It would be interesting to assess the possi-
ble reduction of skin discomfort in patients 
affected by scleroderma using the treat-
ments analyzed in this study, in different 
seasons and at different temperatures. 
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