CHAPTER 10

CANAKINUMAB USES IN DERMATOLOGY

INTRODUCTION

Canakinumab is a recombinant human monoclonal
antibody of the IgG1/x against interleukin 13 (IL-1p).!
Novartis Pharma provides the drug as “Ilaris.” Canak-
inumab substantially suppresses inflammation by
neutralizing IL-1p signaling, so the drug has been
evaluated in several autoimmune and autoinflammato-
ry diseases that are implicated with dysregulated IL-1f
activity.” In June 2009, the United States Food and
Drug Administration approved canakinumab for the
treatment of cryopyrin-associated periodic syndromes
(CAPS) in adults and children over 4 years of age. In
May 2013, the drug was approved for the treatment of
active systemic juvenile idiopathic arthritis in patients
aged 2 years and older.

To date, there are many published case reports or
clinical trials assessing the effects of canakinumab in
CAPS,? systemic juvenile idiopathic arthritis,* rheuma-
toid arthritis,” gout arthritis,® familial Mediterranean
fever,” Schnitzler syndrome,® Blau Syndrome,’ cardio-
vascular diseases,'® and diabetes."! Moreover, canaki-
numab has also been reported to have potential effects
in the treatment of some disorders related to derma-
tology, such as Behget’s disease,'” urticarial vasculitis,"
pyoderma gangrenosum and hidradenitis suppurativa
(Table 1)."

TABLE 1. Clinical uses of canakinumab

FDA Approved Off-Label Uses
Indications

Cryopyrin-associated
periodic syndromes

Dermatological uses
Schnitzler syndrome

Familial Cold Behget's Disease
Auto-Inflammatory Urticarial Vasculitis
Syndrome Pyoderma Gangrenosum

Muckle-Wells Hidradenitis Supprativa
Syndrome Other

Systemic Juvenile Rheumatoid Arthritis
Idiopathic Arthritis Gout Arthritis

Familial Mediterranean Fever
Blau Syndrome
Cardiovascular Diseases
Diabetes

Bilge Biilbiil Sen, MD

Mechanism of action

Interleukin-1 (IL-1) includes a group of cytokines that
activate the expression of several pro-inflammato-
ry genes.? IL-1P is a pro-inflammatory cytokine that
located in the IL-1 family of genes. IL-1f plays a role
as a mediator in the peripheral immune response during
infection and inflammation. Furthermore, it has an
influence on acute and chronic autoimmune diseases,
diabetes, pain, and neurological disorders.'

IL-1p is initially produced in the form of a precursor
peptide as pro-IL-1B, which is then processed in the
protein complex inflammasome NLRP3/cryopyrin by
caspase-1, and active IL-1B is released outside the
cell.? Several cell types, such as macrophages, kerat-
inocytes, fibroblasts, microglia, astrocytes, mast cells,
endothelial cells, neuronal cells and Schwann cells,
can secrete IL-1p.'* IL-1f should bind the interleukin 1
receptor (IL-1-R1) and an accessory protein to exhibit
pro-inflammatory effects. These receptors constitute
a complex required for signal transduction at the cell
membrane.!” Canakinumab selectively binds to ILp-1
before it interacts with its receptor complex, and in-
activates its signaling. Canakinumab has advantages
over the other IL-1 blockers. Since canakinumab has
no cross-reactivity with IL-1a nor with the IL-1-R1
receptor, it does not affect the other IL-l-activat-
ed pathways, as do anakinra and rilonacept.® It has a
longer half-life (26 days), so canakinumab can be used
at less frequent intervals. Additionally, it has a low
incidence of injection-site reactions.> !®

Clinical uses

Cryopyrin-associated periodic syndromes

The cryopyrin-associated periodic syndromes (CAPS)
or cryopyrinopathies include three clinically overlap-
ping, IL-1-associated, autoinflammatory disorders:

« Familial cold auto-inflammatory syndrome (FCAS)
o Muckle-Wells syndrome (MWY)

o Neonatal-onset multisystem inflammatory disorder
or chronic infantile neurologic cutaneous and
articular syndrome (CINCA)
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patients with infections or the risk of developing in-
fections due to their comorbidities. The use of canak-
inumab is not recommended during an active severe
infection, and if a serious infection develops during
treatment, the drug should be discontinued. Addition-
ally, canakinumab should not be administered in the
presence of hypersensitivity to the active substance or
to any of the excipients.*

Immunogenicity

Canakinumab has a low immunogenicity potential.
In general, no immunogenicity against the drug was
detected in studies. Antibodies against canakinumab
were reported at a low rate in some publications, but
it was reported that no neutralizing antibodies were
detected and a relationship with antibody develop-
ment and clinical response or adverse events was not
observed.”**

Drug Interactions

No formal drug interaction studies have been
conducted with canakinumab. The common concom-
itant medications, such as paracetamol, non-steroidal
anti-inflammatory drugs, systemic corticosteroids,
methotrexate, antibacterials and iron supplements, do
not influence the pharmacokinetics of canakinumab
because the elimination mechanisms of monoclonal
antibodies are different. However, the cytochrome
P450 system is suppressed during chronic inflamma-
tion and canakinumab can be expected to indirectly
affect the enzyme levels. Therefore, there is a possibility
of increased clearance of coadministered drugs that are
cytochrome P450 system substrates." Additionally, the
concomitant use of canakinumab and TNF inhibitors
or other drugs that block IL-1 is not recommended due
to increased risk of serious infections. Furthermore,
live vaccines should not be administered simultaneous-
ly with canakinumab.*

Use in Pregnancy and Lactation

Although there are no studies regarding use during
pregnancy, it is stated that canakinumab can be used
during pregnancy under required conditions, and the
pregnancy category is C. Caution should be exercised
when administered to women who are breast-feeding.*

Future Prospects

Every day, experience with canakinumab is growing
and new uses are being discovered. There are ongoing
and completed studies on the use of canakinumab for
different disorders, such as chronic idiopathic urticaria,
chronic obstructive pulmonary disease, atherosclero-
sis, atrial fibrillation, diabetic retinopathy, age-relat-
ed macular degeneration, dry eye, osteoarthritis, and
polymyalgia rheumatica.’”> * In the future it will be
better understood whether the drug will be an alterna-

tive treatment choice for other inflammatory diseases.
Further studies are needed to better characterize the
efficacy of canakinumab in the treatment of dermato-
logical disorders.
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