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ABSTRACT

Systemic sclerosis is a rare and chronic
connective tissue disease resulting from
an intricate pathogenesis and is ex-
pressed in very heterogeneous clinical
manifestations. Every year many stud-
ies try to unravel and shed new insights
into the pathogenesis, organ involve-
ment and treatment of this complex and
severe disease. We herein provide an
overview of the most relevant studies
published in the literature in 2022.

Introduction

Systemic sclerosis (SSc) is a chronic and
complex multi-faceted disease, whose
early diagnosis and global management
is crucial for the prognosis and quality of
life of the patient. Continuing the edito-
rial initiative of Clinical and Experimen-
tal Rheumatology to provide relevant
recent insights on rheumatic diseases
in the form of “One year in review” (1,
2), we herein present a narrative criti-
cal digest of the most significant studies
on SSc published in 2022. A MedLine
search was performed with the key word
“systemic sclerosis” (MeSH terms and
semantic search), focusing on pathogen-
esis, clinical manifestations, treatment
and patient-reported outcomes (PROs).
We included articles in English on adult
SSc patients published between 1%
January 2022 and 31* December 2022.
Among these papers, we have selected
63 as the most relevant in the field.

Pathogenesis

Genetics and epigenetics
Environmental factors are one of the
earliest pathogenetic events in SSc and,
among these, infectious triggers have of-
ten been proposed. Arvia et al. remarked
a possible role of Parvovirus B19 in SSc
pathogenesis analysing the characteris-
tics of normal human dermal fibroblasts
from adult donors infected with this vi-
rus. The authors showed the presence

of senescence markers in infected fi-
broblasts and these features, associated
with the expression of some proinflam-
matory cytokines, were similar to what
observed in SSc skin fibroblasts (3).
Fibrosis may be considered the culmi-
nating event in the pathogenesis of SSc.
The activation of toll-like receptor 4
(TLR4) by damage-associated molecu-
lar patterns (DAMPs) has a profibrotic
effect and leads to myofibroblast ac-
tivations. Wang et al. evaluated radio-
protective 105 kDa (RP105 or CD180)
role in TLR4 responses in SSc patients
through transcriptome analysis of skin
biopsies from 22 patients with diffuse
subset of SSc (dcSSc) and 9 controls.
The authors reported a negative cor-
relation between RP105 expression
and myofibroblasts differentiation. In
fibroblast, ectopic RP105 seemed able
to inhibit TLR4 profibrotic process
caused by DAMPs. They also evalu-
ated the expression of TLR4 and of its
coreceptors MD2 and MD1 reporting
increased levels of TLR4 and MD?2 in
SSc. On the contrary, MD1 expression
was reduced in skin biopsies of SSc
patients compared to healthy controls.
These data may suggest a certain role of
RP105-MD1 in SSc pathogenesis being
a negative regulator of TLR4-depend-
ent fibrotic process (4).

Conventional dendritic cells (cDCs) are
antigen-presenting cells that have been
implicated in SSc pathogenesis and,
among all cDCs, CDlc+ (¢cDC2s) ap-
pear to be the most interesting in SSc.
The transcriptomic profiling of periph-
eral cDc2s cells collected from SSc
and healthy subjects has been recently
assessed suggesting that the nuclear
receptor 4A (NR4A) family members
(NR4A1, NR4A2, and NR4A3) may
play a role as regulatory factors of
c¢DC2s in SSc (5).

Gur et al. performed an accurate
genomic analysis of skin and blood

1567



Systemic sclerosis: one year in review 2023 / M. Di Battista et al.

samples of 56 healthy controls and 97
SSc patients showing a global dysregu-
lation of the stromal compartment, par-
ticularly in a subset of LGR5+ sclero-
derma-associated fibroblasts in dcSSc
patients. This subset appeared to be al-
tered both in its abundance and signal-
ling activity in SSc patients compared
with healthy subjects (6).

Many studies focused on the pathoge-
netic role of microRNAs, and one of
them reported that miR-132, -143, -145
and -155 were significantly upregulated
in SSc patients. This study also sug-
gested the potential impact of these mi-
croRNAs in SSc pathogenesis and their
possible role as disease biomarkers (7).
Another study reported that miR-27a
was significantly downregulated in SSc
patients compared to controls. Several
factors contributing to SSc pathogene-
sis were found elevated upon the down-
regulation of miR-27a, especially posi-
tivity for anti-topoisomerase I autoan-
tibodies (ATA), anti-ribonucleoprotein
antibodies, Th/To autoantibody, and
the presence of interstitial lung disease
(ILD), pulmonary arterial hyperten-
sion (PAH), myositis and digital ulcers
(DUs), thus suggesting that its down-
regulation could be involved in the on-
set of the disease (8). In addition, miR-
NA-27a-3p was proposed as a possible
protective factor in SSc, since it was
found to be downregulated in lung and
skin cells of SSc patients. When tested
in vitro, its overexpression significantly
inhibits fibrosis-related gene expres-
sion in human cell lines. The authors
suggested that miR-27a-3p may affect
the fibrotic process in SSc tissues by a
negative regulation of secreted phos-
phoprotein 1 (SPP1) and that miR-27a-
3p-SPP1-ERK1/2 axis may represent
a potential therapeutic target for SSc
lung and skin fibrosis (9). Han et al.
reported an up-regulation of miR-155-
Sp expression in SSc patients, and also
its negative correlation with suppres-
sor of cytokine signalling 1 (SOCSI1)
levels. The expression of miR-155-5p
was positively correlated with inter-
leukin-17 (IL-17) expression in Thl7
cells isolated from SSc patients as the
disease progressed. These data suggest
that miR-155-5p can modulate IL-17
and SOCS|1 expression potentially hav-
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ing a key role in SSc progression (10).
Bayati et al. observed that the relative
expression of miR-138 was consider-
ably decreased in both limited cutane-
ous SSc (IcSSc) and dcSSc patients in
comparison to the controls. The authors
proposed miR-138 expression as a
novel biomarker for SSc, however this
finding needs further studies (11).
CHI3L1 is an inflammation-associated
glycoprotein that was reported to be in-
creased in sera of SSc patients. Dichev
et al. investigated a possible regulatory
axis in the control of CHI3L1 expres-
sion confirming the increased levels of
CHI3L1 in SSc compared to controls,
particularly in dcSSc. Among the ana-
lysed miRNAs, miR-30e-5p and miR-
30a-5p were found to be significantly
downregulated in SSc white blood cells
and plasma. The downregulation of
these two miRNAs was suggested as
responsible of the increased levels of
CHI3L1. In addition, the dysregulation
of two long non-coding RNAs (IncR-
NA), namely MALAT1 and NEATI,
may be associated to the downregula-
tion of miR-30e-5p and miR-30a-5p.
Data from this study suggest the pos-
sible presence of a regulatory axis be-
tween IncRNAs/miR30e/CHI3L1 in
SSc patients (12).

Arecent study investigated gene expres-
sion changes in peripheral blood mono-
nuclear cells (PBMCs) from 1cSSc and
dcSSc. Among genes with increased
expression levels, the predominant sig-
nal in PBMCs was for type I interferon
signalling. The authors also reported
decreased expression levels of SPAG17,
a protein known to play an important
role in the formation of primary cilia,
in SSc skin samples compared to con-
trols. However, the role of this protein
in skin and immune cells remains to be
clarified and it may open new perspec-
tives in SSc pathogenesis. The authors
also showed that the skin of SSc patients
had enriched pathways with function in
immune cell adhesion, migration and
differentiation as well as in complement
activation. A negative correlation be-
tween diffusing capacity of the lungs for
CO (DLCO) and genes involved in type
I interferon signalling was observed and
the expression of genes involved in pro-
tein folding, unfolded proteins and en-

doplasmic reticulum stress had a nega-
tive correlation with modified Rodnan
skin score (mRSS) (13).

Regarding genetic susceptibility, a re-
cent study analysed the possible contri-
bution of the regulatory splicing factor
mRNA-binding protein serine/arginine
protein 55 (SRp55) gene in influencing
both the predisposition and the clini-
cal phenotype of SSc. SRp55 mediates
the alternative splicing of the exon 8
of vascular endothelial growth factor-
A (VEGF-A) pre-mRNA, which is a
key element in the switch from proan-
giogenic to antiangiogenic VEGF-A165
isoform. This study suggested that the
SRp55 1s2235611 AA genotype may
significantly influence the susceptibil-
ity to SSc, especially in the presence of
SSc-ILD and severe peripheric vascular
involvement (14). The human leukocyte
antigen (HLA) can play an important
role in disease development, especially
in different ethnic groups. A recent study
on Thai-population found that HLA-
DRB1%#15:02:01, DRB5*01:02:01,
DQB1*05:01:24, DPB1*13:01:01;
DQA1*01:01:01 and DPA1%*02:01:01
alleles were significantly associated
with SSc and ATA presence (15).

Cells and cytokines

Endothelial injury is a key event in SSc
pathogenesis. Ross et al. reported that
the expression levels of hemeoxyge-
nase-1 (HO-1), an antioxidant enzyme,
were reduced in early fibroblasts from
1cSSc and inhibited by transforming
growth factor-f3 (TGFf) in SSc endothe-
lial cells. In addition, the downregula-
tion of HO-1/CO pathway seemed to
influence intracellular Ca2+ signalling
and to be correlated to impaired angio-
genesis, suggesting a potential involve-
ment of HO-1/CO signalling in the early
pathophysiological events of SSc (16).
An interesting study on SSc-PAH patho-
genesis analysed the role of sphingosine-
1-phosphate receptor (SIPR) as a po-
tential antigen for PAH autoimmunity,
given the documented role of S1P/S1PR
signalling in PAH pathogenesis. Serum
samples from 158 SSc patients, 58 of
whom with PAH, and 333 healthy con-
trol subjects were screened for the pres-
ence of antibodies against SIPR. In SSc
patients without PAH, the prevalence of
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these autoantibodies was higher than in
healthy subjects, but in the subgroup of
SSc patients with PAH their prevalence
was even greater, thus suggesting that
S1PR may act as an autoantigen in SSc
patients, particularly if affected by PAH
(17). Possible pathogenetic mechanisms
of SSc-PAH have been investigated also
by Sanges et al. who found that several
serum B-cell biomarkers levels, namely
IgG, b2-microglobulin, BAFF, sBCMA
and sCD23, were associated with PAH
status in 1cSSc patients with no exten-
sive ILD and without immunosuppres-
sant or steroid treatment. In addition,
they also demonstrated that B cells can
produce greater quantities of angiogenic
factors like angiogenin, angiopoietin 1,
PDGF-AA and TIMP-1, suggesting a
possible contribution of B cells in SSc
microangiopathy (18).

T cells seem to be involved both in the
early inflammatory response and in the
late fibrotic process. A study evaluated
the circulating levels of Th2 and Treg
cells reporting lower levels in SSc com-
pared to controls and an association
between the decreased number of total
T, Th, and Treg cells with C reactive
protein. Regarding serum levels of cy-
tokines, a positive correlation between
IL-2 levels and erythrocyte sedimenta-
tion rate was suggested (19). Yang et
al. explored the expression of IL-35
and its activity in CD4+ T lymphocytes
and human skin fibroblast (HSF) in SSc
patients. They analysed blood and skin
biopsies from 41 SSc patients and 39
healthy controls and showed lower lev-
els of Th1/Th2 and higher Treg levels in
SSc. Patients also presented higher lev-
els of IL-35 but lower levels of IFN-y,
IL-10, and TGF-f. After culture of
CD4+ T lymphocytes with HSF, they
reported that recombinant human IL-35
treatment suppressed CD4+ T lympho-
cyte and HSF proliferation in SSc pa-
tients compared with controls, suggest-
ing a possible inhibitory role of IL-35 in
CD4+ T lymphocyte proliferation. On
the other hand, IL-35 seemed to activate
STAT1 signalling, HSF proliferation
and collagen expression in SSc (20).
Regarding monocytes, a study charac-
terised the surface expression of adhe-
sion/chemotactic molecules (CD62L,
CD11b, CCR2, CCRS5) on monocytes
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from blood samples of SSc patients and
healthy controls. Soluble CD62L was
increased in SSc serum samples and also
on the surface of the SSc monocytes.
The surface expression of CD62L was
highest in patients with ATA and lowest
in those positive for anti-PM/Scl autoan-
tibodies (21). Yokoyama et al. provided
new insights about the possible role
of carcinoembryonic antigen-related
cell adhesion molecule (CEACAM)-
positive monocytes in the pathogenesis
of SSc reporting that the proportion of
CEACAM-positive classical monocytes
was increased in early SSc patients, and
their percentage decreased after immu-
nosuppressive treatment. In addition, the
authors reported the possibility to induce
CEACAMG6 expression on monocytes
from healthy controls through SSc pa-
tients’ serum. Furthermore, CEACAM-
positive mo-nocytes were characterised
by an inflammatory phenotype (22).
The exact role of neutrophils in SSc
pathogenesis is not fully clarified. N-
formyl methionine (fMet) is a potent
mitochondrial-derived neutrophil ago-
nist that promotes neutrophil chemot-
axis and activation, and it was recently
assessed in plasma from two SSc co-
horts. It was demonstrated that circulat-
ing fMet was significantly increased in
SSc and it was directly correlated with
markers of neutrophil activation (23).
Another study evaluated functional and
phenotypic markers of neutrophils in
SSc, reporting several functional de-
fects affecting cell migration, neutro-
phil extracellular traps formation, and
phagocytosis of bacteria. In particular,
SSc neutrophils displayed lower CD16
and CD62L on their surface, as well
as a lack of the chemokine receptors
CXCRI1 and CXCR2, whereas a higher
phosphorylation of STAT3 and STAT6
was expressed (24).

Regarding B cells, Horii et al. measured
blood levels of IL-6-producing effec-
tor B cells (Beff) and IL-10-producing
regulatory B cells (Breg) in 30 SSc pa-
tients and 21 healthy subjects. Results
from this study suggested a certain role
of Beff and Breg balance alteration in
SSc pathogenesis: a significant increase
in the frequency of IL-6-producing Beff
was found in SSc patients compared to
controls. On the contrary, the frequency

of IL-10-producing Breg was decreased
in patients with SSc compared with
healthy controls. The Beff/Breg ratio
was considerably increased in patients
with SSc positively correlating with
skin involvement and ILD extent (25).

Take home messages

® Environmental factors with the pos-
sible role of infectious triggers can
act on subjects with genetic predis-
position laying the fundaments for
SSc pathogenesis (3, 14, 15).

® In the fibrotic process many pathways
seem to interplay, among these the role
of microRNAs and of long non-cod-
ing RNAs has been reported (7, 8, 10).
A decrease expression of SPAG17,
whose role in skin and immune cells
remains to be clarified, has also been
recently reported in SSc (13).

® Alteration of T-lymphocytes subset
and of their serum cytokines is report-
ed in SSc patients confirming its role
in SSc pathogenesis (19). The activa-
tion of immune response also includes
monocytes and neutrophils, and re-
cent studies characterised the surface
expression of adhesion and chemotac-
tic molecules on these cells and their
functional phenotype (21,22, 24).

Organ involvement

Cardiovascular involvement
Myocardial fibrosis is believed to be
the conclusion of a common process
involving multiple mechanisms: recur-
rent episodes of ischaemia-reperfusion
injury, microvascular dysfunction and
myocardial inflammation. Ross et al.
sought to clarify the extent to which fi-
brosis may become clinically relevant
in SSc and may be a substrate for the
development of arrhythmias by subject-
ing 34 patients without major cardio-
vascular involvement to evaluation with
cardiac magnetic resonance (CMR) and
24-h ECG monitoring. There was no as-
sociation between myocardial fibrosis
and the presence of atrial or ventricular
arrhythmias, also considering elevated
T1-mapping or T2-mapping times or the
presence of late gadolinium enhance-
ment (26). A large British study set out
to stratify cardiac involvement in SSc
based on CMR retrospective data of 260
patients. They unexpectedly found that
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patients with normal function with large
cavity sizes have the same prognosis as
patients with right ventricular failure or
biventricular failure dilatation and dys-
function after adjusting for right ven-
tricular ejection fraction (EF), native T1,
and PH diagnosis. Independent CMR
predictors of all-cause mortality were
native T1 and right ventricular EF (27).
The prognostic role of native T1 was
confirmed by another study that aimed
to verify the progression of myocardial
damage by comparing the CMRs of
healthy controls, patients with very ear-
ly disease (VEDOSS), and patients with
established SSc. Native T1 and extracel-
lular volume (ECV) values were similar
between VEDOSS and established SSc,
a finding showing that myocardial fibro-
sis is already present in the early stages
of disease and precedes functional im-
pairment (28). CMR proved to be useful
both in the diagnosis of SSc-myocarditis
and in the evaluation of its response to
treatment. A small retrospective study
showed functional improvement in
terms of increased EF of both ventri-
cles after immunosuppressive therapy
(mainly cyclophosphamide). T2-weight
parameters were significantly reduced
after immunosuppressants, unlike T1
mapping and ECV values which re-
mained unchanged, thus representing ir-
reversible myocardial injury. Therefore,
T2 mapping seems a good parameter for
assessing myocarditis progression and
response to therapy (29).

Left ventricular diastolic dysfunction
(LVDD) is a frequently encountered
abnormality in SSc patients, even in
those without apparent signs of cardiac
involvement. It is not known, however,
whether this dysfunction could be as-
sociated with the development of heart
failure. A retrospective Australian study
on 225 SSc patients reported a 15%
prevalence of LVDD, without significant
associations with signs of heart failure
or mortality. However, LVDD was ob-
served to progress over time (worsening
of parameters of left ventricular filling
pressure) (30). These findings partially
contrast with those from a large Ameri-
can cohort of 806 SSc patients. Despite
a similar LVDD prevalence of 18.6%,
they found a three-fold mortality rate in
patients with LVDD compared to those
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without. Advanced age and DLCO <60%
were independent predictors of mortali-
ty. The strong association of DLCO with
LVDD and mortality even in the absence
of ILD reflects an underlying cardiovas-
cular involvement that has to be taken
into consideration (31). In this context,
right atrial stiffness proved to be another
echocardiographic parameter associated
with SSc mortality (32). All these find-
ings prompts to maintain a high level of
attention on the cardiovascular burden
of patients with SSc, which in clinical
practice translates into the monitoring
of useful prognostic biomarkers such as
troponin (33), and above all in the pro-
motion of early and disease-specific risk
estimation strategies (34).

Vasculopathy is one of the key pathoge-
netic mechanisms of SSc and its clinical
expression can be very heterogeneous.
In this context, an interesting link with
autonomic dysfunction was outlined by
the reduction of baroreceptor sensitivity
in SSc patients (35). Digital vasculopa-
thy is instead a well-known complica-
tion whose study in the earliest phases of
the disease still needs to be further im-
proved. Ultra-high frequency ultrasound
(UHFUS) could represent a promising
tool to better characterise digital vas-
culopathy. UHFUS was used to assess
digital palmar proper arteries (PPDA),
revealing occlusions in 16.8% of SSc
patients, whereas in healthy controls no
alterations were detected. Considering
as pathological a finger with at least one
PPDA occluded, more than two-thirds
of patients presented at least one patho-
logical finger. Moreover, 73% of fingers
previously affected by DUs were ultra-
sonographically pathological. No sig-
nificant correlations emerged between
nailfold videocapillaroscopy (NVC) or
laser speckle contrast analysis (LASCA)
findings and UHFUS features, suggest-
ing the likely presence in SSc of non-
overlapping vasculopathic processes.
UHFUS can therefore detect independ-
ent subclinical vascular alterations, but
the prospective value of this technique
needs to be further investigated (36).
SCLEROCAP is a multicentre study
aiming to validate prospectively the
prognostic value of Maricq’s and Cuto-
lo’s NVC classifications. It was recently
demonstrated at the single finger level

that capillaroscopic oedema, reduced
capillary number and Cutolo’s late pat-
tern correlate with history of local DU
(37). Given the importance of NVC in
SSc, its use could be improved through
a deep learning-based software (38).
The field of non-invasive assessment
of microangiopathy was recently en-
hanced by a novel definition of proxi-
mal-distal gradient (PDG) perfusion of
fingers evaluated with LASCA. This
novel LASCA-PDG definition relies on
a PDG formula independent of both in-
tra- and inter-personal factors, and thus
generalisable to all kind of subjects. Its
application was able to differentiate SSc
and healthy controls with great sensibil-
ity and specificity; however, validation
in a larger cohort is still needed (39).

Pulmonary involvement

PAH is a major complication of SSc and
in most cases becomes symptomatic
only in advanced stages. Therefore, the
early identification of patients at risk to
develop PAH becomes crucial. Favoino
et al. had previously identified a sub-
set of anti-centromere positive patients
with higher affinity for phage clone-ex-
pressing peptide 4.2 (p4.2), who are at
higher risk to develop pulmonary vas-
cular disease. In 2022 they confirmed
that this subset of patients can be iden-
tified using a synthetic p4.2 with indi-
rect ELISA, showing an association be-
tween anti-p4.2 antibodies and reduced
DLCO and pulmonary fibrosis (40).
Right ventricular parameters assessed
by right heart catheterisation (RHC) and
echocardiogram are another source of
important prognostic factors, as dem-
onstrated by a recent study on 225 SSc
patients screened for PAH. This work
also underlined that, in patients without
signs of pulmonary vascular disease, the
only independent prognostic factor for
survival was cardiac index under stress
<2 L/min/m?, thus highlighting that
stress RHC can provide important infor-
mation for the follow-up of apparently
low-risk patients (41).

SSc-associated ILD remains a major
complication and the leading cause of
mortality, despite progresses in diag-
nosis and treatment. In this regard, an
improvement in the characterisation
of SSc-ILD could lead to better out-

Clinical and Experimental Rheumatology 2023



comes. High-resolution CT (HRCT)
is the pivotal investigation that every
physician should use in the screening,
re-screening and follow-up of SSc-ILD
(42). Interesting correlations between
quantitative chest tomography and SSc
disease activity were proposed (43). An
implementation of HRCT with radiom-
ics, a method that extracts a large num-
ber of features from medical images
using data-characterisation algorithms,
was recently tried. The advantage of
radiomics over other quantitative im-
aging techniques is the ability to cre-
ate disease phenotypes by gathering
information ranging from the macro-
scopic to the microscopic/molecular
level. Schniering et al. retrospectively
analysed HRCT images from two co-
horts of SSc patients using an in-house-
developed radiomics software and built
a quantitative composite radiomic risk
score to stratify patients into high- and
low-risk. Such a score significantly im-
proved the assessment of disease pro-
gression compared with the use of clini-
cal risk factors alone (44). These results
lay the foundations for a broad applica-
tion of radiomics in the coming years.

Lung magnetic resonance imaging
(MRI) is one of the most promising
emerging techniques in the study of SSc-
ILD. Several studies have already shown
how lung MRI correlates with other
markers of severity and can identify
patients with worse pulmonary involve-
ment. An observational study on 36 pa-
tients showed that lung MRI scores cor-
relate with decline in forced vital capac-
ity (FVC) and in DLCO. Moreover, MRI
changed significantly between patients
in stable disease and patients with ILD
progression. The sensitivity, specificity,
positive predictive value and negative
predictive value were similar between
HRCT and lung MRI (45). Lung ultra-
sound is another established screening
tool for SSc-ILD. However, there is no
standardised protocol or shared method
for counting alterations detected. Re-
sults from 69 patients showed that the
total number of B-lines correlates with
the extent of ILD on HRCT scans. Using
the 58-spaces approach, a total of >10
B-lines on the whole chest or >1 B-line
on the postero-basal chest (last two in-
tercostal spaces) showed 97% sensitivity
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for detecting even very early ILD signs
but with a specificity of 64%. By inte-
grating pleural changes into the analy-
sis, the sensitivity reaches 100% but the
specificity drops further (46). Dual ener-
gy CT (DECT) is a computed tomogra-
phy technique that uses two separate x-
ray photon energy spectra, allowing the
interrogation of materials that have dif-
ferent attenuation properties at different
energies. DECT can therefore be used
to estimate lung perfusion providing
complementary information to standard
HRCT scans. A DECT study on 101
SSc patients described different pheno-
types of perfusion changes and above
all showed perfusion abnormalities even
in patients with no or mild ILD (47). In
consideration of all the classic and new
methods exposed so far, it is essential to
evaluate composite indices and not just a
single parameter for a complete and cor-
rect assessment of SSc-ILD. This is also
important because the importance of
temporal variation has been emphasised
in recent years with the definition of ILD
progression based on a time delta with
certain cut-offs, especially for eligibility
criteria for antifibrotics. However, it has
to be said that sometimes these cut-offs
set restrictions, as they limit the possibil-
ity of treating patients at an early stage:
this gives the input to introduce new
screening methods.

Take home messages

® (Cardiac magnetic resonance makes
it possible to assess the actual inci-
dence of myocardial fibrosis in SSc
patients. Whether this finding is as-
sociated with the development of
arrhythmias remains to be clarified.
Cardiac magnetic resonance also al-
lows to estimate the presence of sub-
clinical myocarditis (26-29).

® Left ventricular diastolic dysfunction
occurs in 15-18% of patients with
SSc. The presence of this alteration
is closely related to reduced DLCO
and seems to result in a threefold in-
creased mortality (30, 31).

® Ultra-high frequency ultrasound is
an emerging toll for the non-invasive
assessment of peripheral macroan-
giopathy that it is complementary to
the methods already in use for the
evaluation of microangiopathy (36).

® High-resolution CT remains the piv-
otal exam for the study of SSc-ILD,
and radiomics could implement the
information we can get from it (44).
Next to this modality, new techniques
are emerging for the study of pulmo-
nary commitment, either for screen-
ing (lung ultrasound) or for additional
information (lung MRI) (45, 46).

Treatment

Immunosuppressive therapies
Alongside data on the proven efficacy
of “classic” immunosuppressants such
as cyclophosphamide and rituximab,
which consolidate their use in the treat-
ment of SSc-ILD (48), in the last year
the focus has been mainly on tocilizum-
ab (TCZ). After two randomised con-
trolled trials (RCTs), namely faSSci-
nate and focuSSced, showed a trend in
improvement of skin fibrosis and in pre-
vention of lung function worsening in a
highly enriched population of patients
with early, inflammatory, diffuse and
progressive SSc, the most suitable field
of application for this anti-IL-6 recep-
tor antibody has been investigated. The
open-label extension of the focuSSced
on 167 SSc patients reported the sus-
tained preservation of lung function
previously observed in the RCT, and
confirmed the long-term safety of TCZ
(49). When looking at real-life data,
despite some encouraging outcomes
described by a Greek centre on TCZ
efficacy on refractory joint and skin
involvement (50), broader multicentre
cohorts get milder results. In fact, data
from EUSTAR database on 93 SSc pa-
tients treated with TCZ and compared
with 3180 SSc patients receiving stand-
ard of care treatment, did not show sig-
nificant effectiveness of TCZ both on
skin fibrosis and lung fibrosis, intended
as FVC decline. However, on the other
hand the trend observed in RCTs was
confirmed also in a heterogeneous non-
enriched real-life SSc population and
with no new safety concerns (51).

Antifibrotic therapies

The antifibrotic nintedanib (NIN) is
surely the most important novelty
among recent SSc therapies. Sub-anal-
yses of the SENSCIS trial revealed that
NIN is effective in reducing the decline
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of FVC in all kinds of SSc patients, even
in subgroups that are classically associ-
ated with the progression of SSc-ILD as
ATA positivity, dcSSc and mRSS >18
(52), and that the benefit is irrespective
of the extent of fibrotic ILD at baseline
(53). Encouraging data comes from the
open-label extension trial SENSCIS-
ON which was conducted on 444 SSc-
ILD patients. After 52 weeks the effi-
cacy of NIN was proven to reduce the
FVC decline previously described in
SENSCIS. The long-term safety of NIN
was also confirmed, with diarrhoea be-
ing the most frequently reported adverse
effect in approximately two-thirds of
subjects (54).

Finally, preliminary yet promising re-
sults came from a Japanese pilot study
that suggested beneficial effects of NIN
also on SSc cardiomyopathy. In fact,
they observed a reduction of myocardi-
al extracellular volume and an increase
of right ventricular EF with CMR in
NIN treated SSc patients (55).

Vasoactive therapies

Interesting findings emerged regarding
vasoactive therapies during the last year.
The lack of common consensus on the
optimal dosage of iloprost (ILO) often
results in the difficulty of integrate fea-
sibility, cost and effectiveness of ILO
infusions. In this context, a laser speckle
contrast analysis (LASCA) study con-
ducted on 27 SSc patients receiving ILO
with a daily outpatient scheme high-
lighted how ILO has a transient vasoac-
tive effect, losing its perfusion benefit
after one month. These findings and the
use of LASCA are elements to consider
in the future search for the optimal ILO
dosage (56).

Selexipag, an oral selective prostacyclin
receptor agonist, has rapidly become one
of the leading drugs in the treatment of
PAH. Long-term data from GRIPHON
and its open-label extension have been
published. This is a cohort of 953 PAH
patients, more than a quarter of whom
had SSc-PAH, with a median long fol-
low-up of 31.7 months. A strength of
these long-term data is that the safety
of selexipag was confirmed also as part
of a combination therapy regimen with
endothelin receptor antagonists and/or
phosphodiesterase S inhibitors (57).
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Other therapies

Haematopoietic stem cell transplanta-
tion (HSCT) is a treatment option for
patients with severe SSc. Among the
various systemic effects, HSCT also
seems to improve the degree of micro-
angiopathy as assessed by NVC (58).
Alongside pharmacological treatments,
physiotherapy is also of great impor-
tance. It was recently highlighted that a
short but constant physiotherapy course
of 1.5 hours twice a week, determines in
SSc patients after 24 weeks a significant
improvement in the functionality of the
hand and mouth both on a subjective and
objective level (59). However, despite
its proven effectiveness, physiotherapy
appears to suffer from underuse. Thus,
the necessity for initiatives to improve
the dissemination and accessibility of
physiotherapy care to address an unmet
need of SSc patients (60).

Finally, it is worth reporting the results
of a large survey on 932 SSc patients
who received COVID-19 vaccines. The
conclusions are that vaccination was
safe with no serious adverse events, a
side-effect profile similar to that seen
in other populations, and a low rate of
reported SSc flares (61).

Take home messages

® Alongside data on proven efficacy of
classical immunosuppressants (48),
solid evidences on safety and effi-
cacy are also accumulating for the
antifibrotic drug nintedanib (52, 54).

® Tocilizumab is a promising immu-
nosuppressant in SSc (49), but its
preferred application niche needs
further elucidations (51).

Patient-reported outcomes

The impact of male sex in the percep-
tion of the disease, which is often more
severe and rapidly progressive in men,
has been recently investigated from the
patient perspective. Besides sex-related
physical concerns such as the presence
of erectile dysfunction, focus groups
highlighted the disease impact on mas-
culinity as a social representation. Men
tend to react with silence or dark humour
and rely very infrequently on society or
friends or even their partner for support.
Men are also more prone to mask the
full emotional burden of the disease and

are reluctant to readapt their previous
habits. These issues should be factored
into daily practice as it is rather the phy-
sician in charge of the patient than the
patient himself who should bring the
sexual and emotional SSc-related chal-
lenges to the discussion (62). In focus
groups, men frequently underlined a
significant change in the physical activi-
ties performed and this important sphere
of the daily life was recently investigat-
ed by the Scleroderma Patient-centred
intervention network (SPIN) on a large
cohort of 721 SSc patients. Physical ex-
ercise was reported to be significantly
limited by disease barriers dependent on
symptoms such as RP, joint stiffness and
contractures or fatigue and difficulty in
grasping objects. It was then evaluated
how to overcome and facilitate exercis-
ing with disease-specific adjustments,
gaining appreciation from the patients
who reported that they will very likely
use it in practice. These findings stress
the importance of discussing limits to
physical activity in a patient’s daily life
and the need for the physician-patient
axis to overcome those SSc-specific is-
sues that further limit the patient’s qual-
ity of life (63).

Fatigue is one of the most limiting
symptoms in SSc and is central to the
practice of physical activity for patients,
thus representing a significant barrier
to conduct even normal daily activities.
Management programmes with occupa-
tional therapists already exist for patients
with systemic lupus erythematosus, and
in 2022 a feasibility study to adapt one
of them, the Fatigue and Activity Man-
agement Education (FAME), to SSc
(FAME-iSS) has been conducted. Fa-
tigue was evaluated by multiple PROs.
Despite initially improving, the PROs
progressively declined at 3 months after
the active interventions. Despite little
conclusions about the effectiveness of
FAME-iSS can be drawn from this little
study, it shows the multifaceted aspects
of fatigue in SSc and the difficulty in
overcoming it to conduct an active and
healthier life (64). The SPIN-HAND,
a tool developed to keep dexterity and
preserve the hand function, has been
recently tested in patients of the SPIN
cohort with at least mild hand function
limitations as evaluated by the Cochin
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Hand Function Score (CHFS) =3. The
trial enrolled 280 patients who received
email invitations to connect to an online
tool which offered support in promot-
ing thumb flexibility and strength, finger
bending and extension, wrist flexibility
and strength. Outcome data at 3 and 6
months showed that CHFS did not differ
significantly between patients undergo-
ing SPIN-HAND and those who did not
receive any online support, nor did the
PROs analysed. The scarce success of
this kind of intervention could be due to
the method of enrolment and to the lack
of guidance of a health professional (65).

Take home messages

® It is important to discuss limits to
physical activity in a patient daily life;
the need of the physician-patient axis
to overcome those SSc-specific issues
that further limit the patient quality
of life could benefit from a short but
constant physiotherapy (59, 63).

Conclusions

From this narrative overview of some
of the most innovative studies pub-
lished in 2022 clearly emerges the
constant effort of all the researchers to
better understand and manage such a
complex disease as SSc. Progresses in
unravelling the pathogenesis, deepen-
ing the organ involvement and refining
the therapeutic approach, are all direct-
ed towards the goal of a diagnosis as
early as possible, and a therapy as per-
sonalised as possible, with the overall
aim of improving the prognosis and the
quality of life of SSc patients.
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