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Abstract

Background Autologous haematopoietic stem cell transplantation (AHSCT) is more effective than conventional
immunosuppressive therapies (CIT) in improving the outcome of patients with rapidly progressive diffuse cutaneous
systemic sclerosis (dcSSc). So far, there is still a paucity of data comparing AHSCT with rituximab (RTX). Aim of the
study is to retrospectively compare, in patients with dcSSc, the effectiveness of AHSCT with that of RTX and CIT.

Methods Thirty-five dcSSc AHSCT-treated patients were compared with 29 and 36 matched cases treated with RTX
and CIT, respectively. The patients were followed up for 5 years by assessing selected outcome measures every year.
Overall survival, modified Rodnan skin score (mRSS), lung function tests (FVC and DLCO), and the revised EUSTAR
Activity Index (REAI) were the outcome measures chosen to evaluate the therapy efficacy.

Results AHSCT was significantly more effective than RTX and CIT in prolonging survival, inducing a rapid reduction
of the mRSS and REAI and maintaining the baseline level of lung function tests for a longer time. RTX therapy was also
superior to CIT in reducing REAI, mRSS and in saving lung function.

Conclusion AHSCT is more effective than both RTX and CIT in prolonging survival and inducing prolonged remission
in patients with rapidly progressive dcSSc.
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Introduction

Systemic sclerosis (SSc) is a rare systemic autoimmune
disease characterized by the accumulation of extracellu-
lar collagen matrix in target organs and tissues, such as
skin, lung, gut and heart [1]. The clinical spectrum of SSc
is largely heterogeneous, but usually two distinct forms
are recognized., i.e., the limited cutaneous (Ic) and the
diffuse cutaneous (dc) SSc. The two variants strongly dif-
fer in the extension of cutaneous involvement, type and
severity of internal organ involvement, and prognosis.
The survival of patients with SSc has improved during
the last decades, with an overall 10-year survival rang-
ing from 63 to 75.5% [2, 3], interstitial lung disease, pul-
monary artery hypertension and cardiac issues being
the leading causes of death [4]. However, rapidly pro-
gressive form of the disease can lead to a 5-year mortal-
ity rate around 35% [5]. This has pushed the clinicians
to treat this kind of patients in a more aggressive man-
ner. For many years the standard of care in this subset of
patients has been limited to the use of immunosuppres-
sive therapy such as methotrexate (MTX), cyclophospha-
mide (CYC), azathioprine (AZA) or mycofenolate mofetil
(MME). Contradictory results have been obtained with
these agents due to the different modality of their use in
series of patients which were not comparable [6].

The arrival of newer target therapies has opened new
possibilities for the treatment of SSc as a whole and for
specific different pathological features. Randomized con-
trolled trials (RCT) and open labeled studies have shown
that tocilizumab and rituximab (RTX) may be effective in
modulating the inflammatory process underlying the dis-
order, and nintedanib in lowering the fibrosis progression
in some target organs such as the lung [7-10].

In rapidly progressive cases of dcSSc, autologous hae-
matopoietic stem cell transplantation (AHSCT) has been
recently considered as a standard-of-care therapeutic
option [11, 12]. This procedure was first assessed in open
label trials and its effectiveness, in lowering the disease
progression and improving the survival rate, was then
confirmed by three RCTs [13, 14].

To our knowledge, to date, no studies have been pub-
lished comparing the long-term outcome in patients with
only rapidly progressive dcSSc treated with AHSCT with
those who received RTX and conventional immunosup-
pressive therapies (CIT).

In the present retrospective study our aim was to
compare different therapeutical regimens (AHSCT vs.
patients treated RTX vs. historical group of patients who
received CIT), in patients with rapidly progressive form
of dcSSc.
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Patients and methods

Patients

All the patients included in this retrospective study and
treated with the three different therapeutic regimens had
a rapidly progressive dcSSc, characterized by a modified
Rodnan skin score (mRSS)>14 at the baseline observa-
tion and a disease duration less than 4 years. They met
the 1993 American College of Rheumatology and, when
retrospectively evaluated, also the 2013 ACR-EULAR cri-
teria [15, 16].

For the intention of the present study and to more pre-
cisely assess the disease response to the different treat-
ment regimens within the three groups, we have selected
specific outcome measures that can provide quantitative
or semi-quantitative assessment of different disease fea-
tures. Specifically, we considered (i) the severity of skin
involvement measured by the mRSS. Reduction of at least
5 points or of 25% or more of the baseline values of this
score were taken into account to define the improvement
of skin involvement [17]; (ii) the degree of lung func-
tion impairment was assessed by forced vital capacity
(FVC) and diffusion lung of carbon monoxide (DLCO),
expressed as a percentage of the predicted value. Reduc-
tion of FVC>10% alone and decline of FVC>10% or
DLCO=15% were considered the lung function impair-
ment defining the progression of lung involvement [18];
(iii) the overall assessment of disease activity, using the
Revised EUSTAR Activity Index (REAI) scoring system.
Values>2.5 were considered as indicative of high level
of disease activity, and consequently the decline of this
score below this value as an important achievement [19].
Finally, the disease-related mortality rate in the differ-
ently treated groups was also recorded during the follow-
up and at the end of the study period.

The assessment of all these parameters was done once
a year in the whole population of patients. Clinical moni-
toring of the disease features was also made every 3-6
months, according to the disease course in any single
case.

Transplanted patients

Between 2003 and 2019, 35 patients with rapidly progres-
sive dcSSc underwent AHSCT in our Scleroderma Unit.
Criteria for inclusion were a clinical activity score equal
or over 2.5, according to the REAI [19], and a disease
duration<4 years. This cut-off value for disease duration
was chosen in agreement with that used in other studies,
namely the Autologous Stem Cell Transplantation Inter-
national Scleroderma (ASTIS) trial [20]. Candidates for
AHSCT were considered those patients whose response
to CIT was nil or very unsatisfactory. Previous unsuc-
cessful immunosuppressive treatment included MTX
(15-25 mg/week) in 17 patients, AZA in 4, CYC (1 g
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monthly for 2 months) in 4, MMF in 10, in any case asso-
ciated with low-dose prednisone (<7.5 mg/day).

Important co-morbidities and any pre-existing or cur-
rent severe disease-related organ involvement, such as
pulmonary arterial hypertension (detected by echocar-
diography and confirmed by right heart catheterization),
scleroderma renal crisis, interstitial lung disease (ILD)
with a DLCO under 70% of the predicted value, and
scleroderma cardiopathy with an ejection fraction below
45%, were all considered exclusion criteria for AHSCT
[21]. To have a correct selection, a complete clinical
and instrumental work up was made before starting the
transplantation procedure. The AHSCT procedure was
performed similarly to what had been done in previous
studies [20]. Previous unsuccessful immunosuppressive
therapies were discontinued at least 1 month before the
mobilization procedure. Thirty-four patients received
conditioning with high-dose CYC (CYC 200 mg/kg and
7.5 mg/kg Thymoglobulin), 30 with and 2 without CD34
selection of the graft; two patients received a fludarabine-
based cardiac-safe conditioning (rituximab 1000 mg,
CYC 60 mg/kg and fludarabine 120 mg/m2).

None of the transplanted patients enrolled in this study
was included in other studies and namely in the ASTIS
trial, although some of the authors of the present study
took part in that multicenter survey.

Additional clinical and demographic features of this
group of patients are detailed in Table 1.
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RTX-treated patients
From 2012 to 2019, 29 patients with rapidly progressive
dcSSc were treated with RTX. This group of patients
included those who had received RTX for at least 24
months and with no previous CYC treatment history.

The criteria for inclusion in this therapeutic group were
having a rapidly progressive dcSSc with the same charac-
teristics as the transplanted patients but to have refused
or to be strongly puzzled when the AHSCT option was
proposed. RTX treatment was given in courses once
every 6 months so that each course would contain 2 doses
(each of 1000 mg, intravenously administered) with two-
week intervals, in combination with methyl-prednisolone
(100 mg), antihistamine and paracetamol premedication.
All patients had maintenance RTX infusions of 1 g every
6 months (median number 3, range 2-5). Seventeen
patients (58%) also received another CIT concomitantly:
MMEF (8), MTX (9). Monthly IVIG was also administered
initially in 3 patients (10%), while 12 patients (41%) were
treated with RTX and steroids only.

More details on the demographic and clinical charac-
teristics of these patients are reported in Table 1.

Patients treated with immunosuppressive drugs

This is a historical group of 36 patients who were treated
with CIT from 1991 to 2003 with the aim of stopping or
reducing the clinical progression of their rapidly pro-
gressive dcSSc. These patients were treated with mul-
tiple immunosuppressive regimens, either sequentially
or with combinations of different drugs. Overall, 25 of
these patients received CYC (monthly infusions for 6

Table 1 Baseline demographic, clinical and serological features of the differently treated populations of patients

Characteristics AHSCT (N=35) RTX (N=29) CIT (N=36)
Age, median (range), years 44 (20-64) 47 (36-55) 44(19-62)
Female, n (%) 27 (77.14) 24 (82.76) 26 (72.22)
Duration of the disease, median (range), months 24 (10-48) 27 (15-54) 24 (6-48)
mRSS, median (range) 20 (15-32) 20 (16-24) 19 (14-32)
REAI, median (range) 6.00 (4.12-7.75) 6.75 (4.50-7.75) 6.00 (4.00-8.00)
FVC%, median (range) 89 (79-110) 89 (88-95) 87 (80-99)
EF%, median (range) 60 (57-65) 60 (55-68) 62 (45-76)
PAPs, median (range) 27 (25-29) 28 (25-33) 30 (28-32)
HRCT % of ILD extension, n°® (%) of patients

<5 14 (40.00) 12 (41.38) 14 (38.89)
5-20 21 (60.00) 16 (55.17) 20 (55.55)
>20 0(0) 1(3.44) 2(5.55)
ANA positivity, n°, (%) of patients

any pattern 35 (100) 29 (100) 36 (100)
homegeneous pattern 18 (51.43) 12 (41.38) 17 (47.22)
nucleolar pattern 12 (34.28) 9(31.03) 13(36,11)
speckled pattern 5(14.28) 8(27.58) 6 (16.66)
anti-Scl70 positivity, n (%) 32 (91.40) 26 (89.60) 26 (72.00)

Table 1. AHSCT: autologous haematopoietic stem cell transplantation, ANA: anti-nuclear antibody, CIT: conventional immunosuppressive therapies, EF: Ejection
fraction, HRCT: high resolution computed tomography, ILD: interstitial lung disease, FVC: forced vital capacity, mRSS: modified Rodnan skin score, PAPs: systolic

pulmonary artery pressure, REAI: revised European Activity Index, RTX: rituximab
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months, some of them also adjunctive infusions at 9 and
12 months), 18 received MTX (10-20 mg per week), 7
received MMF (2 or 3 gr per day), 18 received AZA (100—
200 mg per day) and 3 received IVIG (400 mg/kg per day,
5 days per month for 6 months). None of these patients
was treated with a unique therapeutical regimen during
the entire follow up, but different CIT were used in dou-
ble combination or in subsequent times. Considering this
extreme inhomogeneity of the therapeutical regimens, it
was decided to analyse the CIT-treated group as a whole.

Data on this group of CIT-treated and their compari-
son with data from 18 transplanted patients were the
subject of a previous report from our group [22]. Addi-
tional details on this control population are reported in
Table 1.

Statistical analysis

Kaplan-Meier curves and log-rank test were used to com-
pare overall survival observed in the different groups of
patients during the 5-year follow-up. Hazard Ratio (HR)
with 95% confidence interval (CI) were also computed.
The same statistical approach was adopted to analyse
the survival of baseline values of the mRSS. Reduction of
this parameter of 5 or more points or of 25% or more in
comparison with the baseline values was considered as
indicative of improvement of skin involvement [17]. Pro-
gression of lung involvement was derived by the survival
curve of FVC and FVC/DLCO in combination, where the
above-mentioned overtime percentual changes of these
lung function tests were considered [18]. Finally, the sur-
vival curve of REAI was derived and a decrease of this
score under 2.5 was taken into account as an important
decline of disease activity [19].

It is worth noting that FVC, mRSS and REAI are not
independent variables since both FVC and the mRSS
are included in the REAI scoring system. However, we
decided to separately analyze these parameters since FVC
and the mRSS may represent the mirror of some specific
organ involvement (lung and skin, respectively), while
REALI is a composite measure of global disease activity.

Overtime changes of mRSS and FVC in the three dif-
ferent groups were analyzed and compared to each other
using generalized linear model with repeated measures.
Sphericity of each variance was evaluated computing the
e value. Since this value in all the comparisons was <0.75,
a correction according to Greenhouse-Geisser method
was made.

Results

Patients’ characteristics at the time of enrolment

Table 1 reports the main demographic and clinical char-
acteristics of the enrolled patients subdivided into the
three groups.
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The 35 transplanted patients (27 females and 8 males)
had a median age of 44 years (ranging from 20 to 64), a
median disease duration of 24 months (ranging from 10
to 48), and a median baseline mRSS of 20.5 (ranging from
15 to 32). The median FVC was 89% of the predicted
value, ranging from 79 to 110. At baseline, the high-res-
olution computed tomography (HRCT) was considered
normal in 14 patients (41%), while it showed evidence of
mild ILD in the remaining 21. As far as disease activity
level in the AHSCT-treated group is concerned, all the
enrolled patients had a median REAI score of 6.0 (rang-
ing from 4.12 to 7.75).

Twenty-nine patients were treated with RTX. Their
demographic and clinical features were almost com-
pletely identical to those of the AHSCT- and CIT-treated
patients. The only slight difference was that the RTX-
treated patients had a more restricted age range with
respect to the patients in the other two groups, although
the median age was the same (see Table 1).

The demographic and clinical findings of the group of
36 patients treated with CIT were also the same as those
of the other two groups. The only difference is the lower
prevalence of anti-topoisomerase-I antibodies (anti-
Scl70) in this group. However, the difference is not statis-
tically significant (see Table 1).

Mortality and adverse effects after the AHSCT procedure,
and during the CIT and RTX treatments

Following the AHSCT, one patient died from interstitial
pneumonia at day 65, and another died immediately after
transplantation procedure due to fulminant viral myo-
carditis, accounting for a transplant-related mortality of
5.7%. It is important to underline that these two AHSCT-
related deaths happened in the early years in which our
group experienced the transplantation procedure (2007
and 2008, respectively). None of the transplanted patients
died later because of the more stringent enrolment cri-
teria we adopted before deciding to apply the AHSCT
procedure. The data from these patients were not con-
sidered when we analyzed the disease-related outcome
variables in the AHSCT-treated patients. The adverse
events observed during the whole transplantation proce-
dure were not different, in terms of prevalence and sever-
ity, from those reported in previous similar studies [20,
22]. Namely, in the mobilization phase we observed six
cases of fever of unknown origin, three case of mucosi-
tis and one case of haemorrhagic cystitis. During apla-
sia, we recorded ten cases of fever of unknown origin,
eight cases of fever with positive blood culture and four
cases of pneumonia. All the observed infections resolved
thanks to adequate antibiotic treatment. In one case, we
observed a transient reduction of left ventricular ejection
fraction, and in another one a phase of arterial hypoten-
sion due to unexplained polyuria that required adequate
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re-hydration. No significant modifications of the SSc dis-
ease course were observed immediately after the mobili-
zation phase and transplantation procedure.

No significant adverse event was observed in long-term
follow-up after AHSCT and during the RTX and CIT
treatment.

Comparison of the survival curves of the considered
outcome measures between AHSCT-treated patients and
RTX and CIT treated patients

Overall survival in the three groups of differently
treated patients is shown in Fig. 1. The survival rate in
the AHSCT-treated patients is significantly higher than
what was observed in the other two groups. The overall
survival is not statistically different between the RTX-
and CIT-treated patients (see results of log-rank test in
Table 2). The probability of a reduction of the mRSS of at
least 5 points and of 25% or more are both significantly
higher in transplanted patients in comparison with both
patients treated with RTX and CIT. There is also a signifi-
cant difference of this probability between the RTX- and
CIT-treated patients, being the RTX therapeutical regi-
men slightly superior to CITs in improving skin involve-
ment (Fig. 2a and b; Table 2 for detailed results).

The probability of a decline of lung function (decrease
FVCz=10% and combined decline of FVC2=10% or
DLCO=15% or both) was significantly higher in RTX-
and CIT-treated groups in comparison with patients who
underwent AHSCT. No significant difference in the lung
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function test decline was observed between RTX- and
CIT-treated patients (Fig. 2c; Table 2).

The probability of reduction of REAI under 2.5 points
is significantly higher in transplanted AHSCT patients
in comparison with RTX- and CIT-treated groups. The
probability of decline of this disease activity score was
also significantly higher in patients treated with RTX in
comparison with CIT-treated group (Fig. 2d; Table 2 for
detailed results).

Changes in the mRSS and FVC with respect to baseline
values during the follow-up

A generalized linear model with repeated measures
obtained by one-way ANOVA was applied to evaluate the
overtime changes of mRSS and FVC between the differ-
ent treated groups. The results are graphically shown in
Fig. 3a and b and the related statistical data reported in
the legend. Briefly, overtime variation of mRSS values in
AHSCT group are strongly significantly different from
those observed in both patients treated with RTX and
CIT. No significant difference of these overtime changes
was observed between patients treated with RTX and
CIT.

Overtime changes of FVC in both RTX and CIT groups
were significantly different from those observed in
AHSCT patients. A significant difference in FVC over-
time changes was also present between patients treated
with RTX in comparison with patients treated with CIT.

100 — T
= 807 R
g :
% 60 - :_ _________ 1 ................... —— AHSCT
: - N cT
2 S po— RTX
2 40 - L
5 ]
v
20
0 ' . | | |
0 12 24 36 48 60
Months

Fig. 1 Overall survival rate analyzed by Kaplan-Meier curves in AHSCT-, RTX-, and CIT-treated patients. Detailed statistical results of log-rank test, HR and

Cl are reported in Table 2
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Table 2 Statistical analysis obtained comparing the Kaplan-Meier curves of the selected outcome measures in differently treated

groups
Outcome measures Therapeutic regimens Log-rank test chi Log-rank test signifi-  HRvalue HR value
squared cance (p) Cl

Overall survival rate RTX vs. AHSCT 7.25 <0008 4.49 1.51-1340
CIT vs. AHSCT 19.72 <0.0001 6.70 2.89-1552
CIT vs. RTX 330 0.069 - -

Rate of reduction of mRSS of 5 AHSCT vs. RTX 16.21 <0.0002 13.14 3.75-46.03

points or more AHSCT vs. CIT 36.87 <0.0001 20,35 7.69-53.83
RTX vs. CIT 512 <0.03 245 1.13-533

Rate of reduction of mRSS of 25%  AHSCT vs. RTX 13.88 <0.0003 772 263-2261

ormore AHSCT vs. CIT 3033 <0.0001 13.08 524-3265
RTX vs. CIT 4.74 <0.03 233 1.09-5.01

Rate of reduction of FVC atleast ~ RTXvs. AHSCT 3241 <0.0001 10.27 461-2290

of 10%* CIT vs. AHSCT 2230 <0.0001 6.71 3.05-14.80
CIT vs. RTX 048 049 - -

Rate of reduction of REAl below ~ AHSCT vs. RTX 15.55 <0.0002 4.50 2.13-9.51

2.5 points AHSCT vs. CIT 46.97 <0.0001 17.89 7.84-40.83
RTX vs. CIT 723 <0.01 3.53 141-8.83

Table 2. Abbreviations: vs. versus, HR: Hazard Ratio, Cl: Confidence Intervals. Note: The values of HR with Cl are reported only in the cases in which the Log-rank test
was significant

*The comparison of the reduction rate of combined FVC>10%/DLCO>15% in the three groups gives very similar results to that obtained considering FVC

decline>10% alone [AHSCT vs. RTX: p<0.0001, HR=10.35 (Cl 4.65-23.02); AHSCT vs. CIT: p<0.0001, HR=11.95 (Cl 5.65-25.25); RTX vs. CIT not significant]. The results
are the consequence of the fact that the numbers of patients having a decline of DLCO>15% but not a decline of FVC>10% were marginal in all three groups
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Fig. 2 Percent probability of significant changes of the selected outcome measures (a and b: mRSS, c: FVC, d: REAI) in AHSCT-, RTX-, and CIT-treated
patients. Detailed statistical results of log-rank test, HR and Cl are reported in Table 2

Discussion of skin thickness, measured by the mRSS, the level of dis-
On the whole, the results of this study demonstrate that  ease activity, measured by a global assessment index, and
AHSCT procedure in patients with rapidly progressive in longer maintaining the lung function. RTX treatment
dcSSc is more effective than RTX and CIT in improving is also more effective than CIT, although with a lower
the overall survival and in greatly decreasing the severity
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B)
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Fig. 3 Overtime changes of mRSS (a) and FVC (b) during the 5 years follow-up, performed by the analysis of the variance with repeated measures (one-
way ANOVA) in patients treated with AHSCT (continuous line), RTX (dotted line) and CIT (dot line). Patients who died during the follow-up were excluded
by the analysis. Data are represented as mean values and 95% Cl (vertical lines) in each observation time. (a). * p <0.001 with respect to both RTX and CIT
group. (b) A p <0.05 with respect to RTX group; § p <0.005 with respect to CIT group; # p <0.05 with respect to CIT group

level of significance, in reducing skin impairment, disease
activity, and in preserving lung function.

Finding an effective treatment for patients with dcSSc
has been the object of numerous therapeutic stud-
ies in the past decades [6]. Different immunosuppres-
sive agents have been tested in controlled trials for the
treatment of this subset of patients with SSc, but con-
tradictory results have been obtained. Namely, only
one RCT was conducted with oral CYC, but this study
failed to demonstrate any significant effect at two years
in improving FVC in comparison with placebo, while it
was found to induce a mild improvement of skin thick-
ness and quality of life [23]. Two other RCTs were carried
out comparing oral CYC with AZA plus low dose ste-
roids, and with MMF. The first one, where the endpoints
were represented by different lung function parameters,
gave completely negative results in terms of differences
between the two therapeutic regimens [24]. The second
one indicated that both CYC and MMF were able to
mildly improve FVC and to lower the mRSS in a compa-
rable manner [25]. Only one large RCT was performed
with MTX versus placebo in 2001, but this study failed to
record any significant effectiveness in the treated group
in terms of mRSS improvement [26].

The fact that AHSCT procedure in patients with a rap-
idly progressive form of dcSSc can be considered more
effective than CIT is a widely confirmed statement. Three
different trials (ASSIST, monocentric in USA, ASTIS,
multicentric in Europe, SCOT multicentric in USA/Can-
ada) comparing AHSCT with conventional intravenous
CYC therapy have been published in the last decades
[20, 27, 28]. The overall results can be summarized as
follows: the mRSS greatly improved in the AHSCT
treated patients in comparison with controls, who either
improved to a lesser extent or worsened; lung func-
tion tests mildly improved in the transplanted patients

and mildly worsened in the control group; quality of life
improved in the AHSCT groups while it improved to a
lesser extent or worsened in the CYC-treated patients.
Mainly, at the fourth year of follow-up, the mortality rate
was significantly lower in transplanted patients in the
ASTIS and SCOT trials than in the CYC treated patients
[20, 28].

Similar results were obtained in a retrospective case-
control study performed by our group some years ago. In
this study, we also reported a significant improvement of
overall survival, mRSS and disease activity index in the
AHSCT group, and a significantly more rapid decline of
lung diffusion capacity in the CIT-treated control group
[22].

In the present study, where the number of transplanted
patients was expanded, the comparison with the histori-
cal group of CIT-treated patients reinforces the results
already reported in our previous study and in published
RCTs, again demonstrating the superiority of AHSCT
procedure in rapidly decreasing the mRSS and the level
of global disease activity, in longer maintaining lung
function, and in drastically improving the mortality rate.
At the end of the five-year follow-up, only 3 out of 33
patients died in the transplanted group in comparison to
22 out of 36 cases in the CIT-treated group. It is worth
noting that the present study clearly shows that AHSCT
procedure is also superior to RTX treatment when all
the disease progression parameters were considered and
also when the overall survival was recorded. In the RTX
group death occurred in 11 out of 29 patients.

To our knowledge, this is the first study in which
the comparison of AHSCT procedure and RTX treat-
ment was head-to-head, including long-term results. A
recently published study has shown the non-superiority
of AHSCT adopted in 16 patients with respect to a com-
bination therapy of RTX plus MMEF, given to 21 patients.
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Apart from the fact that the two populations were quite
small, and the follow-up was limited to 12 months, it is
important to note that the RTX/MMF-treated group
included 9 patients with 1cSSc, a subset of patients that
do not usually have a rapidly progressive disease [29].

Finally, our study also shows that RTX treatment works
better than CIT in terms of reduction of global disease
activity, skin impairment and longer preserving of lung
function. This latter result was obtained only when FVC
decline was evaluated by analysis of the variance with
repeated measures, but not by the survival curve analysis.

It is difficult to make a comparison between the data
of the present study and the previous trials in which
RTX was compared with traditional immunosuppres-
sive agents [30]. Most of these studies were carried out
on a very limited number of patients [31-39], or included
a consistent number of patients with 1cSSc [36, 40-42],
with FVC baseline values under 70% [33, 37-40, 42—
46], and a follow-up time from 6 months and 2 years
[31, 33-35, 37-39, 41, 44-46]. A long-term prospective
study was conducted by Daoussis et al. in 33 patients (30
with dcSSc) who were treated with RTX and 18 patients
receiving different types of CIT. Apart from the fact that
the two populations differed in disease duration, a consis-
tent number of patients received a combination therapy
(RTX plus MMF), and a very limited number of patients
completed the follow up of seven years. Nevertheless, the
results of this trial suggest that RTX may be more effec-
tive than CIT in preserving lung function at both 2 and 7
years and in more rapidly reducing the mRSS [40].

In conclusion, in agreement with previous controlled
studies, the present one confirms that AHSCT is more
effective than CIT in treating patients with a rapidly pro-
gressive form of dcSSc in its early phase, quite speedily
improving skin involvement, disease activity, decreasing
mortality rate and maintaining lung function for a lon-
ger time. Similar significant differences are also observed
when the AHSCT procedure is compared with RTX ther-
apy. However, RTX therapy seems to offer some advan-
tages with respect to traditional immunosuppressive
agents in inducing a decline of the disease activity index,
a rapid reduction of the mRSS, and in preserving the lung
function.

Hot issues are still unsolved. Firstly, transplanta-
tion related mortality still exists, although significantly
reduced. In this regard important progress has been
made thanks to a better selection of patients at low risk
for transplantation, which has been achieved by a more
extensive preliminary evaluation of lung and cardiac per-
formances [21], and to the improvements adopted in the
different steps of transplantation procedure. Another
question to be answered is how long the effects of
AHSCT will last. Preliminary data indicate that the inci-
dence of a disease relapse could happen between 4 and 6
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years after transplantation [47]. To capture the moment
of relapse we certainly need a better definition of it, and
validated instruments to catch and measure this event.
Finally, which therapeutic approach we should adopt for
longer maintenance of the results of AHSCT and eventu-
ally to avoid or treat the relapse, is largely unknown. Fur-
ther studies are certainly necessary to approach and solve
these important unmet issues.
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