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Background In Systemic sclerosis (SSc), an imbalance of the
fibrinolytic system was shown. In vivo and in vitro studies sug-
gest a role for Renin Angiotensin System in the regulation of
fibrinolytic balance: Angiotensin II (Ang II) increases the plasmi-
nogen activator inhibitor?1 (PAI-1) production and secretion,
and ACE reduces t-PA production. A polymorphism in the ACE
gene consisting of an insertion or deletion (I/D) of 287 bp frag-
ment in intron 16 was described. The D allele of ID polymor-
phism is associated with an increased level of ACE and ACE
gene polymorphism may influence the production of Ang II.
Objectives To investigate possible alterations in the fibrinolytic
system and to examine the role of ACE I/D polymorphism in
SSc.
Methods PAI-1 activity, t-PA and D-Dimer plasma levels were
measured in 61 SSc patients (36 limited, 25 diffuse) and 108
healthy controls. ACE I/D polymorphism was genotyped by
PCR. PAI-1 activity and t-PA levels were assayed by chromogenic
method and D-Dimer levels by ELISA.
Results A significant difference in ACE genotype distribution
(chi2 = 9.79 p = 0.007) and allele frequency was observed
between patients and controls (0.64 vs 0.50 p = 0.009). In lim-
ited SSc a higher frequency of ACE D allele was found (0.68 vs
0.56 in diffuse SSc p = 0.23). By univariate analysis an associa-
tion between ACE D allele and limited, but not diffuse SSc, was
found (OR DD+ID/II = 6.44 95% CI 1.45–28.54 p = 0.005
and OR DD+ID/II = 1.91 95% CI 0.60–6.08 p = 0.31 respec-
tively). Median values of PAI-1, t-PA and D-Dimer were 6.2 U/
ml (range 1–37.5),10.5 ng/mL (range 4.3–28.1) and 156 ng/mL
(range 64–1064, respectively. Patients had higher t-PA and D-
Dimer mean levels than controls (p = 0.000001 and p = 0.02,
respectively). No difference was observed in PAI-1 plasma levels
between patients and controls (p = 0.85). No association
between high PAI-1, t-PA and D-Dimer plasma levels and ACE
D allele was observed.
Conclusion These data suggest that ACE D allele is highly associ-
ated with limited SSc. Thus, we could hypothesise that this allele
may represent a risk factor for the development of limited SSc.
Other mechanisms than the alterations of fibrinolytic system
may have a role in determining the microvascular damage.
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Background Autologous bone marrow transplant is a new treat-
ment for autoimmune diseases (AD).
Objectives To determine the feasibility, tolerance and efficacy of
autologous HSC transplantation with CD34+ selection in severe
scleroderma (Sc) and myositis (M).

Methods We designed a national, non randomised, open, phase
I-II trial.1Mobilisation of HSC used cyclophosphamide (CYCLO)
(4 g/m2)+ G-CSF (5 microg/kg day) or G-CSF alone (10 microg/
kg day) if left ventricular ejection fraction (LVEF) was < 40%
until last apheresis. 9.5 × 106 CD34+/kg had to be collected in
successive daily apheresis to obtain at least 2.5 × 106 CD34+/kg
(Isolex

®

300i). Conditioning used CYCLO (200 mg/kg), or mel-
phalan (140 mg/m2) if LVEF was < 40%, prior to CD34+ HSC
reinfusion. Patients, haematological and immunological reconsti-
tutions were recorded up to the end of aplasia and every 3
months thereafter. Sequential Bayesian analysis determined the
rate of failure (either death or failure of mobilisation, selection
or intensification) and results (median) were computed on a SAS
program (6.0).
Results 12 Sc + 3 M, age 36 yrs, were included in 2 years,
meanwhile 10 candidates died from their disease. HSC mobilisa-
tion was successful in 14 patients, but in 2 cases did not yield
enough HSC to allow CD34+ selection. After 2 (1–4) aphereses,
the total number of CD34+ collected for each patient was 10.9
× 106/kg (3.9?34.3). Purity was 99.2% (92–99.8). CD34+ cells
yield was 60.7% (46.4–80). Intensive immunosuppression was
performed in 13 patients with low toxicity. Number of reinfused
cells was 5.8 × 106 CD34+/kg (3.3–10.2). Duration of aplasia
was 2.9 weeks (2.5–3) with low toxicity. No mortality was asso-
ciated with the procedure. Early clinical evolution (18 mths)
showed improved functional status (PS, SHAQ) and fall in skin
score in 8/12 Sc and no clinical benefit in M.
Conclusion Autologous HSC transplantation is feasible in Sc and
M, with a lower risk compared to spontaneous evolution of AD
and early clinical benefit in Sc. These results call for phase III
studies to compare cyclophosphamide alone versus autologous
transplantation in Sc and for more myositis in phase I–II studies.
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Background Systemic sclerosis (SSc) is currently considered
aTh2 disease. The studies underlying such assumption have been
mainly carried out on tissues. At present, no data has addressed
this topic in the peripheral blood at a cellular level.
Objectives To investigate the activation of Th1 and Th2 cells in
the peripheral blood of SSc patients.
Methods Peripheral blood mononuclear cells (PBMC) from 15
patients with SSc and 15 sex and age-matched healthy controls
were investigated for intracellular IL-2, IL-4, IFN-g. The assays
were carried out on both unstimulated and PMA-activated
PBMC incubated in the presence of 1 mg/ml of ionomycin and
10 mg/ml of brefeldin-A. Subsequently, samples were incubated
with anti-citokines antibodies and stained cells were analysed on
a FACScan flow cytometer.
Results In basal conditions (i.e. unstimulated cells), 10 out of the
15 SSc patients versus 1 out of the 15 controls presented a sig-
nificantly higher percentages (i.e. > m ± 2 SD detected in
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controls) of IL-2 positive cells; 6 patients and 1 control of IL-4
positive cells and 7 patients and 0 control of IFN-g positive cells.
Six patients presented increased percentages of both IL-2 and IL-
4 and IFN-g (i.e. they had both Th1 and Th2 activation), 4 of
IL-2 positive cells and 1 IFN-g only (isolated Th1 activation).

After PMA stimulation 6 patients presented increased percen-
tages of IFN-g positive cells; 1 of IL-4 and 0 patient of IL-2 pos-
itive cells.
Conclusion Our study demonstrates that Th1 activation occurs
in peripheral blood of SSc patients. The role, if any, of such acti-
vation must be investigated.
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Background Bucillamine (BUC) is an immunomodulatory drug
used in the treatment of rheumatoid arthritis with inhibitory
effects on B- and T-cell functions. However, the impact of Bucill-
amine on metabolic pathways of fibroblasts has not been
addressed.
Objectives Since an altered metabolism of fibroblasts is a hall-
mark of systemic sclerosis (SSc), we investigated whether BUC
and its metabolites SA981 and SA679 influence the cytokine pat-
tern of skin fibroblasts and might be of therapeutical use in SSc.
Methods Cultures of skin fibroblasts from 6 patients with SSc
and 5 healthy controls were incubated with BUC, SA981 and
SA679 at different concentrations for 6 to 24 h. Quantification
for VEGF, IL-6 and TGF-b1 mRNA was performed with real-
time PCR (TaqMan). Supernatants were analysed for VEGF by
ELISA. In addition, fibroblasts were preincubated with the NF-
kB inhibitor pyrrolidine dithiocarbamate (PDTC) and analysed
for the expression of VEGF as describe above. The trypan blue
dye exclusion test was used to assess the viability of the cells.
The effects on the chemotactic activity of fibroblasts were exam-
ined in a modified Boyden chamber assay.
Results VEGF mRNA was increased in all fibroblast cultures
after BUC treatment compared to non-treated controls, whereas
no effect was observed on the levels of IL-6 and TGF-b1. VEGF
mRNA increased dose dependently with both BUC and its
metabolites. The most significant induction was observed after
treatment with SA981 (1 mg/ml: 7.7 ± 4.3, 0,6 mg/ml: 5.2 ±
2.3; 0,15 mg/ml: 2.9 ± 1.4, 0,05 mg/ml: 2.5 ± 1.9 fold
increase, p < 0.05). Fibroblast cultures from patients with SSc
showed a consistent higher inducibility of VEGF than cultures
from healthy controls (SSc: 9.9 ± 4.3; healthy controls: 5.2 ±
2.8 fold increase, p < 0.05). These results were confirmed on
the protein level with a significant rise of VEGF in SSc cultures,
but not in healthy controls. The increase of VEGF was not due
to unspecific toxicity, since the cell viability was >95% in
treated and non-treated fibroblasts. Preincubation with the NF-
kB inhibitor PDTC reduced the production of VEGF by 60%.
Interestingly, there was a significant increase in the chemotactic
activity of supernatants from fibroblasts treated with BUC (133
± 39 cells/high power field = hpf), SA679 (72 ± 19 cells/hpf)

and SA981 (43 ± 5 cells/hpf) compared to non-treated controls
(26 ± 7 cells/hpf).
Conclusion Our results indicate that BUC and its metabolites, in
addition to the known immunomodulatory effects, may have
favourable influence on neoangiogenesis in SSc through the
release of VEGF by skin fibroblasts. Since impaired angiogenesis
and inflammatory infiltrates are hallmarks in the pathogenesis of
SSc, BUC may be of benefit in the treatment of this disease.
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Background

Objectives To study the esophageal manometry in patients with
Raynaud´s phenomenon and positive antinuclear antibodies
(ANA) in the absence of esophageal, skin or internal organs
manifestations.
Methods 14 patients, 13 women and 1 man (46,8 mean age; 9–
65 years) with mean evolution time of Raynaud´s henomenon
of 5 years were included in this study. Nailfold capillary micro-
scopy study, autoantibodies profile and esophageal manometry
(Synetics Manometry Unid. Synetics neumocapillary Pump and
Poligraph) were performed in all patients. The lower esophageal
sphincter, esophageal body and upper esophageal sphincter pres-
sures were analysed independently.
Results 44% patients had a lower esophageal sphincter hipotonia
which showed a significant relationship (p < 0.05) with the
presence of both articular disease (33.5%) and anti-centromere
antibodies (44.4%). However, the naildfold scleroderma pattern
(61%) did not show a significant relationship with lower esopha-
geal sphincter hipotonia. 33.3% patients showed unspecific
motor alterations in the esophageal body. There was significant
relationship (p < 0.001) between esophageal body alterations
and the naildfold scleroderma pattern. In all patients studied, the
function of the upper esophageal sphincter was within the nor-
mal limits. In the control group of patients with Raynaud´s phe-
nomenon and negative ANA, the esophageal manometry was
normal.
Conclusion Alterations in the esophageal manometry are fre-
quent in patients with Raynaud`s phenomenon and positive
ANA and they suggest the presence of systemic disease even in
the absence of skin or internal organs involvement.
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