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Editorial

A New Era in the Treatment of 
Scleroderma-associated Interstitial 
Lung Disease?

Pulmonary involvement in systemic sclerosis or scleroderma
(SSc) is mainly represented by SSc-associated interstitial
lung disease (SSc-ILD) and pulmonary hypertension1,2.
SSc-ILD is a major challenge:  It is both a very frequent and
a very severe complication of SSc. According to the liter-
ature, SSc-ILD is or will be present in around one-half of
patients with diffuse SSc, and one-third of patients with
limited cutaneous SSc3. SSc-ILD is now one of the leading
causes of death in SSc4. This explains why much effort has
been expended to understand and better know the character-
istics of patients with SSc-ILD as well as to manage them
properly. However, despite decades of observational studies
and a few randomized ones, the optimal management of
patients with SSc-ILD is still a matter of debate. From an
historic point of view, the cornerstone of SSc-ILD treatment
has mainly been immunosuppressants. This can be explained
by the fact that SSc is a connective tissue disease in which
inflammation and immune abnormalities play a central role5.
The immune system, especially in regards to B and T
lymphocytes, is fully involved in fibroblast activation and
fibrogenesis by secreting proinflammatory and profibrotic
cytokines and growth factors6. The most common immuno-
suppressant, cyclophosphamide (CYC), has been tested in
many open-label studies and a few randomized control trials
(RCT), as well as being recommended in the European
League Against Rheumatism Scleroderma Trials and
Research group guidelines7. However, the results of those
RCT are still dividing the medical community. In the FAST
study, there was no significant difference between the placebo
and CYC group8. In SLS19, the difference in forced vital
capacity (FVC) at 12 months (primary endpoint) was 2.5%
in favor of CYC versus placebo, and the difference was statis-
tically significant. The clinical significance of this modest yet
real improvement in FVC is still a matter of debate, and
decades of pros and cons lie ahead. A very interesting detail
is that patients in SLS1 most probably had a stable SSc-ILD,
considering that only 15% of them needed an immunosup-
pressive treatment after the end of the study3,10.

The modest improvement of SSc-ILD with CYC and
other immunosuppressants in patients with stable disease
highlights a very important point: SSc-ILD is a very hetero-
geneous disease. Indeed, SSc-ILD can be very stable or
slowly deteriorating, while some patients can worsen
faster11. It is highly probable that management will differ
according to the profile of patients. In line with this
statement, the few observational studies that have included
SSc-ILD patients with a non-stable, worsening pulmonary
disease have shown that CYC was able to stabilize or
improve them in a majority of the cases12,13. In those patients
with worsening disease, it is possible that inflammation and
the immune system play a greater role than in stable patients
and that immunosuppressants can stop the evolution. As
noted before, in this context, stabilization of SSc-ILD can be
considered a success3,10,14,15.

Therefore, if we try to summarize the state of the art in
SSc-ILD, immunosuppressants can either stabilize worsen -
ing SSc-ILD or modestly improve stable SSc-ILD. One
could argue that hematologic stem cell transplantation has
yielded better results in SSc-ILD16,17. While this is true, this
procedure cannot be applied in the vast majority of SSc-ILD
patients, but is still to be considered in selected and severe
cases.  

Is this the end of the story and should we be happy with
the available immunosuppressive armentarium and its
modest input in SSc-ILD? The answer is clearly no, and
much effort has and will be made to improve the
management of SSc-ILD. As frequently observed in the
rheumatology or internal medicine fields, good ideas can
come from other fields of research. The closest comparison
with SSc-ILD is idiopathic interstitial lung diseases, such as
idiopathic pulmonary fibrosis (IPF). In this latter devastating
disease, immunosuppressive treatments are no longer used;
rather, a new era is coming with the approval of antifibrotic
agents such as pirfenidone18 and nintedanib19. These 2 treat-
ments have been shown to delay the worsening of patients
with IPF, and for the first time, to improve survival18,19. It is
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very tempting to think that they could be useful in SSc-ILD.
Indeed, SSc-ILD and IPF share many pathophysiological
pathways, such as fibroblast activation, myofibroblast
accumulation, and expression of fibrogenic cytokines and
growth factors; and both pirfenidone and nindetanib can
target them. Limiting fibrogenesis using antifibrotic treat-
ments and inflammation/immunological abnormalities by
immunosuppressants could become the new paradigm of
treatment in SSc-ILD. In line with this hypothesis, some
observational case reports suggest that pirfenidone could be
useful in SSc-ILD20,21.

However, we should also be very cautious: SSc-ILD is not
IPF. The main differences are that patients with SSc-ILD
have SSc, a systemic disease, and not only a lung disease.
The effects of these new antifibrotic treatments, whether
beneficial or deleterious to other involved organs in SSc, will
undoubtedly be major topics of future studies. Moreover,
great hope can also be associated with great disappointment.
We have to remember the example of imatinib, which was
very promising but which failed to show any efficacy in RCT
and was associated with severe side effects, precluding its
use in SSc22,23,24.

In this context, the LOTUSS study presented by Khanna,
et al in this issue of The Journal should be considered a very
smart and important contribution in the field of SSc-ILD25.
The authors chose to carefully assess the tolerability of
pirfenidone before assessing its efficacy in a larger RCT in
SSc-ILD. Indeed, pirfenidone can be associated with adverse
events of the gastrointestinal (GI) system and the skin in
patients with IPF, 2 organs very frequently involved in
SSc-ILD. Sometimes these adverse events can lead to drug
discontinuation26. If pirfenidone is efficient in SSc-ILD but
worsens the GI manifestation of SSc, it could be a major
problem for the future use of this drug in daily clinical
practice. In the LOTUSS study, 63 patients with SSc-ILD
were randomized to receive either a 2- or a 4-week titration
starting at 801 mg/day and aiming to finish at a maintenance
dose of 2403 mg/day25. In IPF, the 2-week titration is usually
used, but the authors, anticipating more adverse events in
SSc-ILD, chose to also test a longer titration period. The main
finding of the study is that adverse events of pirfenidone in
SSc-ILD were similar to those observed in IPF, regardless of
the titration schedule. The most common side effect was
nausea, which was severe in 2.1% and 3.2% of patients in the
2-week and 4-week titration group, respectively. Moreover,
assessment of GI symptoms using a validated questionnaire
was similar between groups, even when patients were
receiving mycophenolate mofetil, which can also be
associated with similar side effects. However, interestingly,
5 patients in the 2-week titration period versus 1 patient in
the 4-week titration period discontinued pirfenidone. Serious
adverse events were observed in 3 patients, all in the 2-week
titration period. By performing this very important study,
Khanna, et al thus show that pirfenidone has an acceptable

tolerability profile in SSc-ILD but that the usual 2-week
titration could be associated with more side effects25.
Therefore, the authors recommend a 4-week titration
schedule for future trials. Of course, the authors also assessed
some efficacy variables and showed very stable results.
However, LOTUSS was not designed to assess efficacy on a
short, 16-week study period. 

The LOTUSS study presented in The Journal25 probably
opens a new era in SSc-ILD. First, assessing the tolerability
profile of a new drug is mandatory in SSc-ILD. Second,
although targeting fibrogenesis could yield very promising
results, RCT have to firmly demonstrate the efficacy of this
strategy in SSc-ILD.
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