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ABSTRACT

Objective. Systemic sclerosis (SSc, scle-
roderma) is characterised by complex
multi-organ  pathogenesis, including
gastrointestinal tract (GIT) disease that
remains poorly characterised. Immuno-
suppression is commonly used to treat
inflammatory manifestations of SSc, in-
cluding the skin, lungs and joints. There
is a paucity of data on the effects of im-
munosuppression on GIT disease in SSc.
Methods. This case report and review
of the literature presents two clinical
cases in which interleukin-6 (IL-6) an-
tagonism was used for early, diffuse skin
disease.

Results. In these two cases, IL-6 anta-
gonism was associated with an exacer-
bation of GIT symptoms.

Conclusion. We postulate that IL-6 is
important in the repair of GIT mucosa
and further studies are warranted to
better understand the effects of immu-
nosuppression on SSc-GIT disease.

Introduction

Systemic sclerosis (SSc) is an autoim-
mune connective tissue disorder char-
acterised by immune dysregulation,
proliferative vascular lesions and fibro-
sis of the skin and internal organs. The
gastrointestinal tract (GIT) is the most
common extra-cutaneous organ system
involved in SSc. It is the presenting
feature in 10% of patients and, over the
course of the disease, affects up to 90%
of patients (1). It is associated with sig-
nificant morbidity and mortality (2).
Immunosuppression is commonly used
to treat the inflammatory manifesta-
tions of SSc. Common side effects of
immunosuppressive drugs include GIT
symptoms. As such, choosing an im-
munosuppressive drug for treatment of
a disease characterised by GIT disease,
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such as SSc, can be particularly chal-
lenging. In addition, the role of immu-
nosuppressive drugs to prevent or treat
GIT disease in SSc remains largely
unknown. There is a pressing need to
address the effect of these therapies on
GIT symptoms.

Pathogenesis of systemic sclerosis
gastrointestinal disease

The GIT in SSc is a challenge to study
due to limited data on pathophysiology,
and considerable practice variation in
approach for diagnostics as well as em-
piric treatment for GIT symptoms (3,
4). In particular, the role of ischaemia,
inflammation, fibrosis, and neural func-
tion in the spectrum of mild to severe
GIT dysfunction is unclear. Histology
studies of the oesophagus, small intes-
tine, and large bowel have important
limitations (3), in particular the fact
that they were conducted in subjects
with long SSc disease duration and
with heterogeneous disease severity.
As such, large gaps in our understand-
ing of the pathogenesis of SSc-GIT dis-
ease remain (Fig. 1).

Clinical presentation

The first patient is a 56-year-old female
who received tocilizumab, an inter-
leukin-6 (IL-6) antagonist, for rapidly
evolving skin (modified Rodnan skin
score; mRSS 22) and inflammatory
joint disease. Her antinuclear antibody
(ANA) was 1:160 and she had a posi-
tive RNA polymerase III antibody.
While her skin score improved (mRSS
17) after several months on this therapy
and weight remained stable, her GIT
2.0 developed severe scores for reflux,
bloating, diarrhoea and soilage. Tocili-
zumab was thus discontinued and the
patient was referred to gastroenterolo-
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gy. Her stool studies were negative for
infectious organisms. Upper endosco-
py revealed several linear, clean based
esophageal ulcers, but no bleeding in
the lower third of the oesophagus. The
gastro-esophageal junction was patu-
lous consistent with her history of SSc.
Biopsies were negative for H. Pylori.
Lower endoscopy revealed one dimin-
utive polyp in the sigmoid colon, which
was found to have benign pathology.
The distal rectum and anal verge were
normal. The patient was treated empiri-
cally with a five day course of rifaxi-
min (a semisynthetic antibiotic with
poor oral bioavailability) followed by a
probiotic (B. infantis) with significant
improvement of GIT symptoms.

The second patient was a 68-year-old
female who presented with a 3-month
history of new onset Raynaud’s and
rapidly evolving skin thickening, with
a mRSS of 27 on her initial visit. Her
ANA was positive (titre 1:640; speck-
led pattern), but SSc-specific antibod-
ies were negative. Four years prior
to her presentation, she had had up-
per GIT symptoms, but these had en-
tirely resolved within a few months.
Shortly after her SSc presentation, she
was started on tocilizumab for severe
skin disease. While she had a dramatic
skin response, after approximately
16 months of treatment, she began to
complain of bloating. This progressed
to include significant nausea, vomit-
ing and weight loss (7-8 kg) and re-
quired admission after 26 months of
treatment. At that time, abdominal
radiographs and CT scan showed sig-
nificantly distended small bowel and
colon, with air fluid levels but without
evidence of obstruction (Fig. 2). This
was interpreted as consistent with in-
testinal pseudo-obstruction. Addition-
al investigations, including a barium
swallow, gastric emptying study and
gastroscopy were normal. She was
treated with pro-kinetics and antibi-
otics for suspected SIBO. Her disten-
sion improved somewhat and she was
able to tolerate sufficient oral feeds to
be discharged. However, on continued
tocilizumab because of persistent im-
provement in skin score (mrSS 6), she
remains moderately to severely symp-
tomatic from lower GIT symptoms.
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Fig. 1: Potential in-
teraction of dysbiosis
with systemic scle-
rosis gastrointestinal
disease and immuno-
suppression (IS)

Therapeutic?
Contributory?

SSc-GIT
disease

120 mm

Fig. 2. Pseudoobstruction in a systemic sclerosis patient receiving tocilizumab.

Is there an association between
interleukin-6 inhibition and GIT
disease?

During GIT homeostasis, a continuous-
ly renewing single layer of epithelial
cells and its associated layer of mucus
provide a barrier between the intestinal
microflora and the resident immune
cells in the submucosa. Normal regu-
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lation of intestinal inflammation in the
GIT microenvironment includes the
production of interleukin (IL) 6 (5).
IL-6 is a cytokine produced by many
cell types, which has pleiotropic ef-
fects. Anti-IL6 therapy (tocilizumab)
reduces systemic and joint inflam-
mation, hepatic acute phase proteins,
and has anti-angiogenic effects (6).
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Although rare, tocilizumab has been
associated with bowel perforation in
rheumatoid arthritis (RA) (7), in par-
ticular in association with diverticulitis
and steroid use. Indeed, in RA, this ad-
verse event had an event rate of 2.8 per
1000 patient-years in subjects treated
with tocilizumab, with no events re-
ported in control or placebo groups. On
the other hand, post-marketing reports
of serious gastrointestinal events for
patients on tocilizumab for RA were
similar to anti-tumour necrosis factor
treated population derived from a US-
based health care insurance claims and
published literature (8).

Until recently, the pathophysiology
of bowel perforation was largely un-
known. However, a study published in
2014 suggests a novel role for IL-6 in
intestinal injury repair (9). In animal
models of bowel injury substantial IL-6
expression was induced by intraepithe-
lial lymphocytes shortly after injury.
This was required for cellular prolifera-
tion and epithelial repair. In addition,
IL-6 inhibition resulted in decreased
epithelial proliferation and impaired
wound healing. Finally, in intestinal
tissue obtained from patients who had
undergone surgical resection of the co-
lon due to traumatic perforation, IL-6
was also observed within the area of
perforation. These results were inter-
preted as consistent with a beneficial
role of IL-6 for intestinal wound healing
early after injury. Although the role of
IL-6 in chronic intestinal inflammation
also remains to be better defined, in a
small, pilot study, treatment of patients
with active Crohn’s disease with a hu-
manised monoclonal antibody to IL-
6R was associated with improvement
in disease activity but not endoscopic
and histologic scores, suggesting that

IL-6 blockade was helpful at reducing
systemic symptoms but not intestinal
wound healing. In a recent phase II trial,
tocilizumab was shown to have prom-
ising effects on skin and lung disease
in SSc (10). It is possible that IL-6 and
IL-6 blockade may vary by tissue type
and microenvironment. While further
data will help to identify the precise risk
associated with tocilizumab use, cau-
tion would seem to be indicated in SSc
patients with GIT inflammation (11). A
phase III trial of tocilizumab in SSc is
planned, in which case special attention
to GIT disease could provide important
new information on the role of IL-6
blockade in this complex disease.

Conclusion

Many GIT symptoms are non-specific
and are associated with both SSc and
immunosuppressant drugs. Thus, over-
lapping symptomatology may in part
explain “worsening symptoms” associ-
ated with exposure to immunosuppres-
sion in SSc. Whether SSc is associated
with dysbiosis and whether immuno-
suppression also contributes to dysbio-
sis is largely unknown. Studies to un-
derstand the role of gut dysbiosis, the
effect of immunosuppression in SSc-
GIT disease and the role of microbial
directed therapies in SSc are urgently
needed (12). In the meantime, close
monitoring of SSc subjects exposed to
immunosuppression is warranted.

Key message

e Understanding the role in interleu-
kin 6 (IL-6) in systemic sclerosis
gastrointestinal tract (SSc-GIT) dis-
ease is warranted.

e Studies to understand the effect of
immunosuppression in SSc are ur-
gently needed.
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