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Editorial

Targeting cytokines to treat autoimmunity

A B S T R A C T

Monoclonal antibodies, small molecules and soluble receptors that target cytokines have revolutionized the treatment of autoimmune and autoinflammatory dis-
eases. The articles that are presented in this special issue of Clinical Immunology analyze the basic science, the clinical implications and the future directions of
cytokine targeting in these diseases.

Going back to the 1940s, it was recognized that leucocytes produce
circulating factors that cause several of the hallmarks of inflammation
such as fever [1]; these were later called interleukins. Since then in-
terleukins, interferons, tumor necrosis factors and other immune sig-
naling molecules have been functionally and structurally characterized,
and are collectively called cytokines. Critical in defense against in-
fectious agents, cytokines were later recognized as targetable orches-
trators of autoimmune and autoinflammatory responses.

As biotechnology grew by leaps and bounds in the 1980s, mono-
clonal antibodies and soluble receptors were developed and used to
neutralize Tumor Necrosis Factor alpha (TNF-α) and Interleukin (IL)-1
in the 1990s. Since then, the list of cytokines that can be blocked or in
some cases infused has grown exponentially alongside disease states
that can benefit from such interventions. Arguably these treatment
approaches that are targeted and not globally immune-suppressive,
have changed the natural history of such chronic inflammatory diseases
as Rheumatoid Arthritis (RA), Inflammatory Bowel Disease (IBD) and
Familial Mediterranean Fever (FMF).

wRA was the first autoimmune disease to benefit from such
methods. Animal models suggested that IL-1 may be the most promising
therapeutic target in RA but it was the anti-TNFα inhibitors that really
changed the treatment paradigm [2]. Similarly, IBD patients with se-
vere disease such as fistulizing Crohn’s, were successfully treated with
infusions of anti-TNFα antibodies. It became apparent though that a
third to as high as half the patients do not respond to these modalities
or lose the response over time. Fortunately, inhibition of IL-6 in the case
of RA and IL-23 in IBD [3] have proven to be viable alternatives to TNF-
α inhibition.

TNF-α targeting is also a very efficacious treatment in psoriasis and
psoriatic arthritis (PsA). But, as it the case with RA and IBD, a sig-
nificant proportion of patients is or becomes resistant to this approach.
Nguyen et al [5] show that the IL-23/IL-17 pathway is upregulated in
PsA and its targeting represents an alternative if not a better approach
to TNF-α inhibition.

As discussed above, IL-1 was one of the first cytokines to be targeted
but found to be a suboptimal therapeutic approach in RA. It was quickly
recognized though that IL-1 is the main driver of the destructive in-
flammatory response in a cluster of diseases, collectively called auto-
inflammatory. In this issue, Hausmann [6] describes the transformative

use of anti-IL1 therapies in autoinflammatory diseases and goes over
alternatives and novel targets such as TNF-α and IL-18.

IL-6 inhibition in combination with corticosteroids has proven to be
an important alternative to corticosteroid monotherapy for the treat-
ment of large vessel vasculitis. Weyand et al [4] though point out that
while suppressing the systemic symptoms and signs of the disease, IL-6
inhibition may not be as efficacious in arterial wall inflammation where
other mechanisms are at play.

More challenging has been the development of targeted therapies in
Systemic Lupus Erythematosus (SLE). Belimumab, a biologic targeting
the B Lymphocyte stimulator is the only targeted therapy that has been
approved to date. As the need for novel therapies is high, Adamichou
et al [7] critically evaluate the potential of blocking cytokines in the
treatment of SLE. Similar to SLE, the treatment of Antiphospholipid
Syndrome (APLS) has not advanced beyond anticoagulation [9]. Dor-
bowolski and Erkan go over our current understanding of the condition
and the potential for the development of disease modifying agents.

Finally, Mizui [8] describes the function of IL-2, a cytokine that can
be both immune activating and immune suppressive. High dose IL-2
infusions were initially used to boost the immune response against
cancers but, when infused at low doses, IL-2 becomes immune sup-
pressive by inducing Treg. This immunoregulatory activity led to its use
in Graft Versus Host Disease (GVHD) and more recently in SLE.

In this special issue we highlight how scientific discovery and
technological advancement led to life-saving medications for millions of
patients with autoimmune and autoinflammatory diseases. Progress has
been uneven though with conditions such as SLE or APLS having few or
no targeted disease modifying drugs. Therefore, the articles that we
compiled herein not only touch on the current therapeutic landscape,
but also address challenges and point to promising future therapies.
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