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Paradoxical gastrointestinal effects of
interleukin-17 blockers

We read with great interest the review written by Fauny et al* which
describes the relevance of interleukin-23/T-helper 17 (IL-23/Th17)
pathway in inflammatory bowel disease (IBD). However, drugs targeting
IL-17 have shown the opposite effect with worsening of the disease seen
in patients with IBD leading to premature termination of various trials.”*
Not only that, IL-17 inhibitors have also triggered new onset IBD in
patients with spondyloarthritis. Consequently, the authors suggest a
careful search for symptoms or family history of IBD as well as screening
using faecal calprotectin levels in patients being planned for anti-IL-17
therapy. So far, the exact mechanism of this perplexing effect has not
been elucidated and the authors have suggested that decreased intestinal
barrier, predisposition to infection and subsequent inflammation may
be responsible for worsening of IBD following anti-IL-17 therapy. We
hereby describe other plausible pathways that can explain the same.

Th17 cells were first described in 2005* by Langrish et al in a mice
model of experimental autoimmune encephalitis. Since then, their role
has been described in various autoimmune diseases including rheuma-
toid arthritis (RA), psoriatic arthritis (PsA), ankylosing spondylitis (AS)
and IBD.’ Therapies targeting the same have been beneficial in patients
with AS and PsA leading to their use as second-line therapies after
TNF (tumour necrosis factor) inhibitors.® However, trials using drugs
targeting IL-17 have failed or at best been modestly effective in RA and
uveitis,” ® and have been detrimental in IBD.!

An interesting concept that has recently evolved explains lack of
efficacy of blocking IL-17 in a murine model of experimental autoim-
mune uveitis.” In an elegant series of experiments, the authors propose
an autocrine loop in which IL-17A by acting through NF-kB, induces
IL-24 production by Th17 cells. IL-24 then acts as a regulatory cytokine
and represses IL-17F and granulocyte macrophage colony stimulating
factor (GM-CSF) through SOCS1 and SOCS3. IL-24 is a member of
IL-10 family of cytokines which signals through the IL-20 receptor.'
The receptors for IL-24 are mainly expressed on epithelial cells including
the colonic mucosa. It is produced by activated immune cells including T
and B cells, and has a suppressor effect on Th1 and Th17 cells."! In Th17
cells, IL-24 transcription occurs in late phase of activation suggesting
that it may have a role in regulation of Th17 response. High levels of
IL-24 have been demonstrated in the skin in psoriasis, synovial fluid in
RA and intestinal mucosa in IBD; however, it seems to have an immune
regulatory role.” The recent paper actually proves that induction of
IL-24 in turn inhibits IL-17F and GM-CSF production.”

Further, IL-24 increases mucin production by increasing MUC gene
expression supporting suppressive effects on mucosal inflammation in
IBD." A dose-dependent action of IL-24 has been seen, with lower doses
suppressing the Th1 cells and higher doses promoting Th1 and Th17
mediated inflammation."* Thus, blocking IL-17A might interfere with
this regulatory loop and lead to worsening of inflammation. This needs
to be further evaluated in animal models of IBD as it may imply that dual
IL-17A and F blockade with drugs (bimekizumab) could be effective in
IBD.

Further, patients with IBD who had evidence of higher inflammatory
load like elevated C-reactive protein and faecal calprotectin showed
a poor response to secukinumab.> The same trial also demonstrated
absence of the minor allele of TNF-like ligand 1A (TL 1A) to be strongly
associated with lack of response. TL 1A, expressed by macrophages,
along with IL-23, promotes interferon gamma and IL-17 production by
T cells in the gut mucosa.”® In a dextran sodium sulphate mice model
of IBD, overexpression of TL 1A, probably by reducing barrier proteins
like occludin and claudin-1 through Th9 cells, increased gut permeability
resulting in subsequent inflammation.®

Thus, though the exact reason for the paradox of IL-17 inhibition in
IBD is not known, but interference in the gut mucosal barrier, a possible
regulatory role of IL-17A via IL-24, excessive inflammation mediated
by TL 1A and underlying genetic basis may explain this puzzle partly.
Understanding this paradox can throw light on complex role of IL-17 in
autoimmune diseases and chronic inflammation.
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