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DAMPs, PAMPs
(uric acid, dsRNA, ATP)

Neutrophil

Target cells
Neutrophils
T, 17 cells
ILC3
Osteoclasts
Chondrocytes

Key points

s *® The interleukin (IL)-1 family has 11 members, including the proinflammatory proteins

IL-1aand IL-1pB, as well the anti-inflammatory IL-1 receptor antagonist

¢ Active IL-1P is produced by cleavage of pro-IL-1P by inflammasome-mediated
caspase-1 or neutrophil proteases

¢ |[L-1ais produced and accumulated in the cell and is released upon cell necrosis,
thereby serving as an ‘alarmin’

* |In addition to mediating acute inflammatory responses, IL-1a and IL-1p link innate

Target genes
e.g. PGE2, IL-1p, IL-17, RANKL, MMPs

and adaptive immunity, facilitating the differentiation of IL-17-producing T cells and
innate immune cells

® Therapeutic inhibition of IL-1 is highly effective in rare autoinflammatory syndromes,
but also in more prevalent diseases involving the inflammasome and neutrophil
activation such as crystal-induced arthropathies

IL-1a is constitutively present in endothelial and epithelial cells
whereas It1b is inducible in myeloid cells and released
following cleavage by caspake

Schett G. et al.(2015) Nat. R&heumatal
Cavalli G anbBinarelloCA (2018ront.Pharmacal9:1157
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PRR ligands
Cytokines
{IL-1a and IL-18}
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7. Soluble IL-1R2  IL-1R3

1. Monocyte
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Neutralization
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3.Epithelial  Necrotic cell death
Cell 3

Pro-inflammatory genes

‘ : Cytokines, prostaglandins, chemokines

Cavalli G anBinarelloCA (2018) Anakinra Therapy for Mamcer Inflammatorpiseases.FronPharmacal9:1157
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Immune cells

Neutrophils Monocytes T,17/y6 T cells ILC3 Osteoclasts
PGEZ TNF IL-17 IL-17 CSF-1
IL-6 IL-22 IL-22 RANKL |

Organ systems

¢ v ! v ¢

Cartilage Bone Blood vessels Hypothalamus Pancreas
=
’@“ﬂggy
e
Matrix enzyme Osteoclast Intimal Fever response B-cell
production activation inflammation Pain processing apoptosis
Cartilage damage Bone loss Atherogenesis Diabetes

Schett G. et al.(2015) Nat. R&heumatal
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anakinrathe recombinant form of the naturally occurringlLIL
receptor antagonist ({LRa);

IL-1Raprevents the binding of {La as well as41b to I:1R1 Immune-modulatory and systemic effects ofL

Activation of neutrophils and
monocytes / macrophages;
production of cytokines and other
inflammatory mediators;
enhancement of T cell

responsess’

Leukocyte

A _» - N
recruitment's @ .

IL-1 receptor
antagonist

Endothellum Leukocytes
Vasodilation, / 4

hypotensmﬁ0
— N — Induction of
Vascular IL-6

IL-1ACP

// Sigpals » ~ No Signals
‘e \ e smooth muscle Liver \
Bone tSﬁnthesis of[ t
acutephase reactants,
marrow
. CNS e.g. CRP
Neutrophilia
Thrombocytosis : .
Anemid Fever, fatigue, production of

cortisoft->:11

Cavalli G anbBinarelloCA (2018) FronRPharmacal9:1157

ChungJuyeon "Reducing Mortality from Septic Shock Using an InterlduRieceptor Antagonist” (2017). Yale School of
Medicine Physician Associate Program Theses. 41.
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Brain - fever, fatigue, sickness behavior, seizure

@ Eye — dry eye disease, uveitis

Heart & Pericardium - acute myocardial infarction, heart
failure, idiopathic recurrent pericarditis, myocarditis

Ear — autoimmune or inflammatory
hearing loss

Lung - serositis, fibrosis (silicosis)

Liver — acute phase proteins

(CRP, IL-6, ferritin) Pancreas - type 2 diabetes, glucose intolerance,

metabolic syndrome

Kidney - organ transplant,
amyloidosis

Lymph nodes - lymphadenopathy

Skin - Inflammatory rash, neutrophilic dermatoses

Bone marrow - Macrophage
activation syndrome, histiocytoses

Joint - Inflammatory arthritis, osteoarthritis,
gout and other crystal arthropaties

FIGURE 2 | Clinical manifestations of IL-1-mediated inflammation, which are reversible upon treatment with anakinra.

Cavalli G anBinarelloCA (2018) Anakinra Therapy for Mamcer Inflammatorpiseases.FronPharmacal9:1157
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IL-1-blocking agents in various disease states

2004-2006: Schnitzler

Anakinrain multiple
myeloma

Anti-lL-1ain cancer,
psoriasis, acne and

. type 2 diabetes
syndrome
I Anakinra and Anti-IL-1B in type 2 |
2004-2006: FMF, CAPS canakinumab in gout diabetes CANTOS trial
Anakinrain Anakinra approved for 2004-2006: anakinra Anakinrain type 2 Canakinumab Anakinra in heart
rheumatoid arthritis | | rheumatoid arthritis in HIDS and TRAPS diabetes approved for CAPS failure
2003 2005 2007 2008 2009 2010 2012

Anakinra in MWS

Anakinra in AOSD and S)IA

Rilonacept

Anakinrain STEMI
approved for CAPS :

1994-1997: anakinra
in three sepsis trials

Anti-IL-1p in Behget's disease; anakinra
[

Canakinumab in type 1 diabetes

Dinarello, Nat Rev Drug Discov. 2012 August ; 11(8)6533
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anakinra canakinumab
™e IL-1

rilonacept gevokizumab

—— anakinra

Ol OTTOi0L OXI HOVO ATIOTEAOVV ATIOTEAECUATIKEC
Beparieieg, aAAG cuveBalav eriong otn
BeAtiwon TNSG Katavonong Tou POAoL TNG IL-1
OTIC avBpwriveg vOoouc (Schett).




JBIBmMBY [n1 [l 1lsod4l) sl)

Schett G. et al.(2015) Nat. R&heumatal



