Editorial paper

Interleukin 1 inhibitors in monogenic autoinflammatory
diseases — one size does not fit all
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In 1950s, researches supported a hypothesis that the
endogenous pyrogen, presumably derived from poly-
morphonuclear cells, was an essential fever-inducing
factor [1]. Later on, it was identified as interleukin 1 (IL-1),
also known as lymphocyte activating factor, leucocytic
endogenous mediator, catabolin, osteoclast activating
factor or hemopoetin 1; probably not to mention all. Cu-
mulated data lead to conclusion that IL-1 is a key medi-
ator of host responses to a microbial invasion, that IL-1
represents a true substance produced during an infec-
tion and inflammation, and that its biologic activities ac-
count for several aspects of the acute-phase reaction [2].

Currently the term IL-1 covers two cytokines — IL-1a
and IL-1B which are encoded by 2 separate genes, and
play crucial role in the acute and chronic inflammatory
process. It is not surprising that the therapeutic inhibi-
tion of IL-1 pathway has been attempted in many chron-
ic autoimmune and inflammatory conditions. However
the results of the studies of IL-1 blockers in RA conducted
almost 25 years ago showed only a modest effect of the
IL-1 blockade, especially in comparison with highly effec-
tive TNF inhibitors.

By contrast to autoimmune diseases the use of IL-1
blockers was found to be strikingly effective and benefi-
cial in autoinflammatory diseases (AIDs). The first defi-
nition for AIDs was proposed in 1999 [3]. It was based
mainly on two diseases whose related genes had then
been identified: familial Mediterranean fever (FMF) and
factor receptor-associated periodic syndrome (TRAPS).
Since this first proposal, the field of recognized mono-
genic autoinflammatory syndromes has expanded and
the definition has evolved. According to the latest, al-
though probably not yet final, consensus, AIDs are clin-
ical disorders caused by defect(s) or dysregulation of
the innate immune system, characterized by recurrent
or continuous inflammation (elevated acute phase reac-
tants) and the lack of the primary pathogenic role for the

adaptive immune system (autoreactive T-cells or auto-
antibody production) [4].

The prototypic monogenic autoinflammatory condi-
tions are grouped as inflamasomopaties and are asso-
ciated with excessive IL-1 signaling. The group covers:
cryopyrin-associated periodic fever syndrome (CAPS),
TRAPS, mevalonate kinase deficiency/hyper 1gD syn-
drome and FMF. Since the initial description of its effi-
cacy in 2003 [5] the position of IL-1 blockers in CAPS has
been confirmed by clinical experience and randomized
clinical trials. Il-1 blockers received a strong recommen-
dation as a first-line treatment in CAPS [6]. Later on, the
strategy was also supported in 3 other inflamasomo-
paties [7].

Two IL-1inhibitors have been registered and are used
with success in Europe, having presented excellent long-
term effectiveness in terms of drug retention rate in real
life [8].

Anakinra is a recombinant non-glycosylated form
of the human IL-1 receptor antagonist that binds to IL-1
receptor type | and acts as a competitive inhibitor with
IL-1oe and IL-1B in a way that mimics the activity of the
endogenous IL-1R antagonist. The recommended initial
dose of anakinra is 100 mg/day subcutaneously in adults
and 0.5-2 mg/kg per day in children, who may require
an increased dosage up to 5-8 mg/kg per day to main-
tain a remission.

Canakinumab is a fully humanized IgG1 monoclonal
antibody which neutralizes IL-18. Given its long half-
life of 26 days, canakinumab administration is recom-
mended subcutaneously at 2—4 mg/kg in children and
at a minimal dose of 150 mg in adults, every 4-8 weeks
in both age groups. Both canakinumab and anakinra
had the favorable safety profile supported by the “real
life” evidence [9]. The most frequent adverse event by
far of anakinra is the injection site skin reaction, which
is reported in up to 70% of patients. In clinical practice.
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these local reactions decline over time without the need
to discontinue the treatment.

Until 2017, Polish patients did not have access to
the reimbursed treatment with IL-1 blockers. The break-
through came in October 2017 with the launch of the
Congenital Autoinflammatory Syndromes Treatment
Programme, reimbursed by the Ministry of Health and
coordinated by the Autoinflammatory Diseases Section
of the Rare Diseases Team [10]. The indications were
updated in 2020, and anakinra is currently reimbursed
for use in IL-1-mediated autoinflammatory syndromes.
In the first year of the programme initiation, 24 patients
were enrolled. Up to the end of 2021, over 75 patients,
mostly with monogenic AIDs, received anakinra and
more new patients are expected [10]. Canakinumab is
still not reimbursed in Poland.

Despite a great progress in understanding and treat-
ment of AIDs, many doubts and problems have to be
addressed. Monogenic AIDs remain life-long conditions
which strongly impact the patient’s life and — untreat-
ed — lead to an irreversible damage, disability and pre-
mature death. Given that, the care and treatment have
to be carried lifelong and should be suited to patient’s
needs in order to minimize the treatment burden [11].
Although there are two IL-1 blockers available in Europe,
the recommendation which drug should be the first line
is missing. There are no strict medical indices available
to support the choice.

In addition, there are no clear recommendations for
dose adjustment decisions. Patients with more severe
phenotypes may require an early dose escalation to
induce a remission. In contrast, patients with a milder
disease or on a long-term remission might be eligible
for a dose reduction especially during the maintenance
phase. Still, the activity and severity indices validated in
purpose to monitor patients in real life rather than in
clinical trials, are lacking. The clear cut-off values of the
biologic inflammation is not strictly defined to support
therapeutic decisions —some authors claim any increase
in acute phase reactants to be a guide, others recom-
mend CRP or SAA values above 10, 25, 30 mg/l. We do
not know if a persistent biological inflammation without
clinical symptoms is a specific indication for the dose
increase, especially if it means twice a day injections of
anakinra for an adult patient who feels completely well.

In real life, on-demand treatment with anakinra is
ordered at the signs of disease flare, but long term data
assessing formally this regimen is lacking [11]. And last
but not least, we do not have any clues about when and
whether systematic treatment can be suspended and
watch-and-wait strategy introduced.

In cryopyrin-associated periodic fever syndrome,
there is no evidence for efficacy of any other therapy ex-
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cept IL-1 blockage. From this point of view, therapeutic
options limited just to 2 medications seem to be fearful-
ly limited. Definitely, there is a need to search novel ther-
apeutic options which could be alternative to biologic
II-1inhibitors. Hopefully new, oral, selective inhibitors of
the NLRP3 inflammasome, tranilast, inzomelid and da-
pansutrile are under way [12].

Finally, | would like to mention one practical point
which touches the diagnosis of monogenic AIDs. As all
that glitters is not gold, only a minority of recurrent fe-
vers is caused by monogenic AIDs which are ultrarare
condition. And last but not least, not all monogenic AIDs
are driven mainly by excessive IL-1signaling, even if they
share clinical features with classical inflamasomopaties.
NLRC4 related AID is an example and a case when
IL-18 blockade instead of IL-1 inhibition is more benefi-
cial. VEXAS syndrome, SAVI or ADA2 deficiency are other
examples of monogenic AIDs which are refractory to IL-1
inhibition.

To conclude anakinra and canakinumab are target-
ed, effective treatments in inflamasomopaties caused
by an excessive activation of IL-1 pathway. However the
specific treatment adjustment, dosing and monitoring
frequency should be tailored to each patient.
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