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N g9 IL-1 family consensus sequence (AXD)
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.[ AXD ( IL-1p 3 ] 269 IL-1 subfamily
N

.[ AXD IL-1ct 271
(] mo 133 | 270

.[ IL-1 Receptor antagonist

' @ anti-inflammatory
@ pro-inflammatory

.[ | AxXD IL-18 ] 1937 |18

subfamily
L] | o IL-37 | 192
ql AXD IL-36Ra ]155“'
@ | IL-360, B, 7 158 IL-36 subfamily
IL-38 |
.[ I AXD 155 |

DinarelloCA. Biological basis for interleukinn disease. Blood. 1996
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Proteinase 3
Neutrophil
elastase
Cathepsin G
Granzyme A

Target cells
Neutrophils
T,17 cells
ILC3
Osteoclasts
Chondrocytes

£ [ Target genes
: M |e.g. PGE2, IL-1B, IL-17, RANKL, MMPs

Nature Reviews | Rheumatology
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PAMPS™: pathogeassociated antigen patterns
DAMPs: damagassociated antigen patterns
Epithelial cell

NR17406

Schett, Get al. (2015)Interleukin-1 function and role in rheumatic diseabkat. RevRheumataldoi:10.1038/nrrheum.2016.166
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Immune cells

Neutrophils Monocytes T,17/y8 T cells ILC3 Osteoclasts

TNF IL-17 IL-17 CSF-1
IL-6 IL-22 IL-22 RANKL |

Organ systems
b 3 v 4 )

Cartilage Bone Blood vessels Hypothalamus Pancreas

L2 N
SRS T

Matrix enzyme Osteoclast Intimal Fever response B-cell
production activation inflammation Pain processing apoptosis
Cartilage damage Bone loss Atherogenesis Diabetes

Scettet al, Nat Reviewbnmun2016



Inflammasome activation disorders

Silicosis MSU

~ Glucose
Asbestosis /
T2DM

Pseudogout

Enhanced NLRP3
inflammasome activity

oA
Asbestos /'

B-amyloid

Alzheimer’s
disease

Mitroulis et al Eur J Int Med 2010
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HLH-2004 diagnostic guidelines

ARTHRITIS & RHEUMATOLOGY

Vol. 68, No. 3, March 2016, pp 566—576
DO 10.1002/arL. 39332

© 2016, Amcrican College of Rhcumatology

C Lfever >
__2.Splenomegaly

3. Cytopenia (at least 2 of the 3):
-HB<90g/l
-PLT<100x 109/
- Neutrophils <1,0x 109/l
4. Hypertriglyceridemia and/or hypofibrinogenemia:
-TG 2 265 mg/d|
- Fibrinogen < 1.5 g/l
5. Hemophagocytosis in BM, spleen or LN (no evidence of malignancy)
6. Low or absent NK cell activity
00/ ml
8. Sofuble CD25 2 2,400 U/ml

Diagnostic rule: HLH is diagnosed when at least 5 criteria are met

Henter JT Home A, Anco M, Egeler RM, Fiipovich AH, Imashuku S, et al
HLH-2004. Diagnostic and therapeutic guidelines for hemophagocytic lymphohistiocytosis

Pediatr Blood Cancer 2007:48:124-31

SPECIAL ARTICLE

2016 Classification Criteria for
Macrophage Activation Syndrome Complicating
Systemic Juvenile Idiopathic Arthritis

A European League Against Rheumatism/American College of Rheumatology/
Paediatric Rheumatology International Trials Organisation
Collaborative Initiative

A tebrile patient with known or suspected systemic JIA
is classitied as having MAS if the patient has:

Ferritin > 684 ng/L.
AND
at least 2 of the following 4 laboratory abnormalities:

Platelets < 181 x 10? /mL
AST > 48 U/L
Triglycerides > 156 mg/dL

Fibrinogen < 360 mg/ml
fod e
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Cardinal symptoms
Skin rash
Fever >39°C

Leukocytes >10,000/mm’
Neutrophils >80%

Arthritis and/or arthralgia

Odynophagia

Myalgia
Myositis

Lymphadenopathy
Splenomegaly

Pericarditis
Myocarditis

Plewuritis

Lung disease
Hepatitis

TESR and CRP levels

T Ferritin
L Glycosylated ferritin

Coagulation disorders

Life-threatening complications

Tamponade, myocarditis and acute respiratory syndrome
Pulmonary arterial hypertension

Fulminant hepatitis

Macrophage activation syndrome

Disseminated intravascular coagulopathy
Thrombotic microangiopathy

Criteria

Major criteria

Minor criteria

Exclusion criteria

Criteria requirement

Classification criteria
performance

Yamaguchi et al.™

* Fever =39 °C lasting 1 week or more

= Arthralgia lasting 2 weeks or more

* Typical skin rash: maculopapular, nonpruritic,
salmon-pink rash with concomitant fever spikes

* Leukocytosis =10,000/mm? with neutrophil
polymorphonuclear proportion =280%

Fharyngitis or sore throat
* Lymphadenopathy and/or splenomegaly
¢ Liver enzyme abnormalities (aminotransferases
*» Negative for RF or antinuclear antibodies

* Absence of infection, especially sepsis and
Epstein—Barr viral infection

* Absence of malignant diseases, especially
lymphomas

* Absence ofinflammatory disease, especially
polyarteritis nodosa

At least five criteria, including two major criteria
and no exclusion criteria

* Sensitivity 96.3%, specificity 98.2%, PPV 94.6%
and NPV 99.3%

* Modified Yamaguchi criteria, i.e., Yamaguchi criteria
and ferritin =ULN: sensitivity 100%, specificity
97.1%, PPV 87.1% and NPV 100%

* Alternative modified Yamaguchi criteria, i.e.,
Yamaguchi criteria and GF =20%: sensitivity 98.2%,
specificity 98.6%, PPV 93.0% and NPV 99.6%"

Fautrel at al.*”

* Spiking fever 239 °C

= Arthralgia

* Transient erythema

* Pharyngitis

= Neutrophil polymorphonuclear
proportion =80%

* GF proportion <20%

= Typicalrash
* Leukocytosis 210,000/ mm?

MNone

Four major criteria or three

major criteria and two minor
criteria

Sensitivity 87.0%, Specificity
97.8%, PPV 88.7% and NPV 97.5%"

AoSD, adult-onset Still's disease; GF, glycosylated ferriting NPV, negative predictive value; PPV, positive predictive value;
RF. rheumatoid factor: ULN. upper limit of normal.
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Table 1. Clinical Classification of Selected Auteinflammatory Diseases

Disoasa Gene (Protein) Proposed Machanism®

Hereditary Recumrent Fevers

Familial Mediterranean fewver (FMF) MEFV (pyrin) Increased inflammasome activation
TNF recaptor-associated pariodic syndrome TNFRSF1A (TMFR1) Protain misfolding

(TRAPS)
Hyperimmunoglobulinemia D with periodic faver
syndroma (HIDS)

Familial cold autoinflammatory syndrome (FCAS)
Muckle-Wells syndrome (MW:S)
MNeonatal-onsat multisystem inflammatory dis-

MVK (mevalonate kinasa)

NLAP3/CIAST (NLRP3/cryopyrin)
NLAP3/CIAST (NLRP3/cryopyrin)
NLRP3/CIAST (NLRP3/cryopyrin)

Increased inflammasome activation

Intrinsic inflammasomopathy
Intrinsic inflammasomopathy
Intrinsic inflammasomopathy

ease (NOMID)
Idicpathic Febrile Syndromes

Systemic onset juvenile idicpathic arthritis Complex Unknown
—_— — D
|diopathic Febrile Syndromeas
Systemic onssat juvenile idiopathic arthritis Complex Unknown
(SoIA)
Adult-onzat Sill's disease Complax Unknown
Schnitzler syndromea Sporadic? Increased inflammasome activation
e —
Crohn's disease Complax (NOD2, ATG16L1, IRGM) NF-xB activation disordar
Autoinflammatory Disorders of Skin and Bone
Daficiency in IL-1 receptor antagonist (DIRA) ILTIRN (IL-1Ra) Ahsonce of negative regulator of IL-1@ and IL-18
Majeed syndrome LPINZ (Lipin-2) Unknown
Chronic recurrent multifocal osteomyelitis Complax Unknown
(CBMO)
Synovitis acne pustulosis hyperostosis osteitis Complex Unknown
(SAPHO)
Metabolic Disorders
Gout (moncsodium urate deposition) Complex (SLC2AS/GLUTS, ABCG2) Crystal-induced inflammasome activation
Psaudogout {calcium pyrophosphate dihydrate Complax Crystal-induced inflammasome activation

Familial hemophagocytic lymphohistiocytosis UNCT3D (Munc13-4), PRFT (perforin 1),  Impaired efficacy of cytotoxic T lymphocytes with

{HLH) STX11 (syntaxin 11) compensatory macrophage activation
Secondary HLH Complex Unknown

Storage Diseases

Gauchar's disease GBA (acid B-glucosidasa) Unknown

Atherosclerosis? Complex Unknown

Fibrosing Diseases

Asbestosis/silicosis Complex Particle-induced inflammasome activation

Adapted by Kastner et al. Cell 2010;140(6):784-90
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oxéon Ue tn SJIA

Mrmopsi va Dapuyvadvia®
Eupaviotei kad’
0An tnv maibikn
nAwia HAwia évapéng: HAwia évapéng:
JuviBwg >16 £1n
18urveg-2€tn? (ouvABwg
16-35¢tn)®

AkptBri¢ emikpdrnon
ayvwortn
Enintwon: 0.4 Ewg
0.9/100,000/y (EU); 1.6-23/
1.3/100,000/y (US) 100,000/y?

0.16-0.4/ 100,000/y°

Avaioyia pvAov O/A Avaloyia ¢pUAou B/A

1/12 70/302
K
Ovntotnta:

Qvntotnra: nokikeg avadopég

(2-4%)3 (0-10%)**2
*As classified by ILAR; Bold symptoms denote major
diagnostic criteria for AOSD according to Yamaguchi criterial3 . .
ANA, antinuclear antibody; AOSD, adult-onset Still’s disease; CRP, L ;V?:ﬁm?;ﬂlzt%m. %gggf
C-reactive protein; ESR, erythrocyte sedimentation rate; f, female; 3. Roche 2011; 4. De Benedetti et al. Textbook Ped Rheumatol 6th ed. 2011
ILAR, International League of Associations for Rheumatology; male; 5. Frosch et al. Rheumatology. 2008; 6. RaVelll et I, Lancet. 2007
MAS, macrophage activation syndrome; mo, months; RF, rheumatoid factor; 7. Yamaguchi et al. J Rheumatol. 1992; 8. Kohtzias et al. Drugs. 2008;
SJIA, systemic juvenile idiopathic arthritis;y, years of age 9. Colafrancesco et al. Expert Rev Clin Immunol. 2015; 10. Uppal et al. Clin Rheumatol. 2007; 117 Zerg et al. ) REEUMatol. 2009; 12. Kim et

“RReumatol Int. 2012
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SJIA and AOSD
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Innate immunity Adaptive immunity
Fibroblast, IL-1
macrophage, TfOQ TGFp
chondrocyte (, : IENy
N7 activation , |
\1@ \ eniagy IL-1 Th1
) g [ < ; TGFg, IL-23,
b v ‘ - ThO
! § . = i IL-1, 16
s | Th17 Th2
/" P - L) 5 differentiation IL-4
5t o .
Y ._ﬁ Osteoclast @
diff tiati
4 Endothelial Leukocyte R Effector
adhesion recruitment T cell activation
molecules and activation and Treg resistance

Acute febrile sJIA e Chronic arthritic sJIA

NigrovicPA Arthritis RheumatoR014;66:1405
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S AoSD diagnosis -
: Anakinra

|

NSAIDs (exploratory
phase)

Anakinrs -

EILIANEALE

TIHIL-T RACE

Life-threatening CR
complications

F
-
2

No sigmal
transduction

\—__, Corticosteroids Rilonacept

+/— methotrexate 1R
Regular monitoring (initially tight) L
CR ® Clinical monitoring ‘.’

* Blood tests: complete
blood count, ESR, CRP,
serum creatinine, transaminases,
ferritin and coagulation tests

B

® |IL-1 inhibitors T—IL-1RACP

\_, ® |L-6 inhibitors 2 NOQg-gnal
® In-development IL-18 inhibitors TErRC TN
+/— methotrexate Canakinumab

CR O—_:_/
>¢<

-1
ASEAARERAREL IAIRIRIRIAEE
e TNF inhibitors _—

h 1 - TR T I TRACT
* Ciclosporin

B3

No signal
transducion



Annals of the

Rheumatic Diseases

D1: Inclusion M1: Primary

randomisation objective

'

Anakinra

D-30/ D1* D15 MY M2 M3 me mS

l M

lmprovement= laper corticostercid doses responders was observed after 1 month of treatment compared

Extended report

A multicentre, randomised, double-blind,
placebo-controlled trial with the interleukin-1 receptor
antagonist anakinra in patients with systemic-onset
juvenile idiopathic arthritis (ANAJIS trial)

Pierre Quartier,! Florence Allantaz,? Rolando Cimaz,? Pascal Pillet,* Claude Messiaen,’
Christophe Bardin,® Xavier Bossuyt,® Anne Boutten,’ Jacques Bienvenu,®

Agnes Duquesne,? Olivier Richer,* Damien Chaussabel,? Agnes Mogenet,’

Jacques Banchereau,2-2.10 Jean-Marc Treluyer,! Paul Landais,! Virginia Pascual?

Ann Rheum Dis 2011;70:747-754. doi10.1136/ard.2010.134254

This double-blind, placebo-controlled study demonstrated
the efficacy of anakinra in treating corticosteroid-dependent
patients with SJIA, as a significantly higher proportion of

with placebo. However, a loss of response was observed in
most patients over time.

M6': M9 M)

||

Double-Blind 1 manth Coen-Label 11 months

21



RESEARCH ARTICLE Open Access

Efficacy and long-term follow-up of IL-TR
inhibitor anakinra in adults with Still's disease:

& Therap i
a case-series study 2011, 13:R91

Katerina Laskari’, Athanasios G Tzioufas and Haralampos M Moutsopoulos

Hn L& 6AGK FOGAGS {GAff Qa RA Adadaldnse disedse) Rith EtladiGy/disdase 65y
(n=17), DMARDS (n=3}\IF(n=4)

Arthritis Research

pu
A. CRP B. Ferritin
log mg/di log ng/ml
p=<0.001 p=0.028
. =0.002
150 1 100007 P
100 S000 -
. 2000 -
- 1000 -
_ 500 -
20 200 - ]
10 100 - I l
50 -
3 y
5 20 -
) 10 -
5 -
2 -
2 —
11 1=
T T T r T T T T T
0 1 3 53 12 end 0 1 3 12 end
Months Months

84% of patients the clinical activity resolvedmpletely / 3 relapses



g Therapeutic Advances in The reduction of concomitant glucocorticoids
Musculoskeletal Disease dosage following treatment with IL-1

receptor antagonist in adult onset Still’'s
disease. A systematic review and meta-

analysis of observational studies 2020, Vol. 12:410

Piero Ruscitti , Francesco Ursini, Jurgen Sota, Roberto De Giorgio, Luca Cantarini
and Roberto Giacomelli

9 studies including patients (<6) with AOSD treated with anakinra and GCs with a minimurufoldvweeks.

GS reduction GS discontinuation
Study name Statistics for each study Difference in means and 95% CI o - Siatlbilis for soch siiid Event rate and 95% C|

Difference Standard Lower Upper

inmeans error Variance limit limit Z:Value p-Value Rpsos Lowse Ve

rate limit limit Z-Value p-Value

lequere 7,208 ~182 45 206 211 93 4010 0000 B lequere T, 2008 017 004 048 2078 00%
LaskariK, 2011 480 66 435 309 51 2728 0006 —a— sk, 2001 048 030 067 0200 0842 4
NodstomD, 2012 117 358 12623 19 585 0327 0744 e . NostomD. 202 0% 008 055 168 0069 i
GlampietoC, 2013 247 36 132 318 176 6804 0000 S B CaliG. 2015 047 024 070 0258 07% L
OtzSanjuanF, 2015 150 37 140 -23 17 4004 0,000 & balkaE. 2018 045 020 073 9301 0763
Ca@‘"i"”“ o4 13'4 %2 - *"630 0000 + Colafrancesco S, 2017 032 024 040 4183 0,000 ¥
b T . G e Al I VerruysseF, 2019 033 05 059 1266 0206 —_—
CoaffancescoS, 2017 742 155 2417 1047 437 4773 0000 fommmmnen 0% 098 041 409 0000 P
24 32 104 288 161 6947 0000 & S
4,00 050 0,00 0,50 1,00
50 % 0 ne 10
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Drug Design, Development and Therapy

Interleukin | inhibition with anakinra in
adult-onset Still disease: a meta-analysis
of its efficacy and safety

Hong, D. et aDevel Ther 8, 23452357 (2014)

The treatment of adult-onset Still’s disease with
anakinra, a recombinant human IL-1 receptor
antagonist: a systematic review of the literature

R. Giacomelli!, J. Sota?, P. Ruscitti', C. Campochiaro®, S. Colafrancesco’,
L. Dagna’, D. Tacono’, F. lannone®, G. Lopalco®, P. Sfriso’, L. Cantarini®

Clin ExjRheumatol021; 39: 187195.
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Research article | Open Access | Published: 11 December 2019

Management of adult-onset Still's disease with
interleukin-1 inhibitors: evidence- and consensus-
based statements by a panel of Italian experts

Serena Colafrancesco &, Maria Manara, Alessandra Bortoluzzi, Teodora Serban, Gerolamo Bianchi, Luca

Cantarini, Francesco Ciccia, Lorenzo Dagna, Marcello Govoni, Carlomaurizio Montecucco, Roberta Priori,

Angelo Ravelli, Paolo Sfriso, Luigi Sinigaglia & AOSD Consensus Group

Seminars in Arthritis and Rheumatism
Volume 47, Issue 2, October 2017, Pages 295-302

Adult onset Still’'s disease—The evidence that
anti-interleukin-1 treatment is eftfective and
well-tolerated (a comprehensive literature
review)

O . o -
Guido Junge * A &, June Mason ?, Eugen Feist ©
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Outcome of refractory to conventional and/or biologic treatment adult
Still’s disease following canakinumab treatment: Countrywide data in 50

Katerina Laskari™™, Prof. Maria G. Tektonidou®, Prof. Christina Katsiari®,
Panagiotis Athanassiou®, Despoina Dimopoulou“, Charalampos Gerodimos*©,
Christina Salamaliki’, Prof. Charalampos Papagoras?®, Prof. Loukas Settas",
Prof. Dimitrios Vassilopoulos®, Prof. Paraskevi V. Voulgari!, Marina Zakalka',
Athanasios Georgiadis’, Georgia Gkoni”, Prof. Dimitrios Daoussis’,

Prof. Theodoros Dimitroulas, Chrysoula Iliou’, loannis Kallitsakis™, Eleftheria P. Grika",
Prof. Clio Mavragani, Prof. Dimitrios Pikazis“, John Raftakis®, Theodosios Sarikoudis?,
Nikolaos Kougkas9, Despoina Soukera’, Evangelos Theodorou®, Panagiota Tsatsani®,

2021 Feb;51(1):137-143

Eleni Tsiakou", Prof. Panayiotis Vliachoyiannopoulos®, Georgios VosvotekasV,

Prof. Petros P. Sfikakis*

Table 1
Baseline demographic, disease-related and treatment characteristics of 50 patients
with refractory Still's disease.

Baseline patient characteristics Values

Age, median (range) years 39(16-72)

16—18 years, N 6

>18 years, N 44

Sex, ¢: 4, N 31:19

Age at disease onset, median (range) years 30 (3-71)

Juvenile onset disease, N 11

Adult onset disease, N 39

Disease duration at canakinumab initiation, median (range) 36 (1-480)
months

Yamaguchi disease criteria fulfilled at canakinumab initiation, 6(5-8)

median (range)
Previous treatment, N

- NSAIDs and|/or corticosteroids 11
- csDMARDs 34
- Biologic DMARDs 30
Anakinra 24
- Refractory 17
- Responsive but intolerant 5
- D/C to avoid daily injections 2
Tocilizumab 7
TNFa inhibitors 12
Abatacept 2
IVIG 1
>2 biologics 12

>3 biologics 8

Relapse and Adverse events
Response N=1

78% complete, Relapse
20% partial, L
2% no

No response

N=1 2%
Partial response »
N=2 56%
No withdrawal
N=28

Complete response
N=9
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Interleukin-1 Receptor Blockade Is Associated With
Reduced Mortality in Sepsis Patients With Features
of Macrophage Activation Syndrome: Reanalysis of
a Prior Phase Ill Trial”*

Bita Shakoory, MD'; Joseph A. Carcillo, MD* W. Winn Chatham, MD?; Richard L. Amdur, PhD%
Huaging Zhao, PhD* Charles A. Dinarello, MD?; Randall Q. Cron, MD, PhD?; Steven M. Opal, MD’

Kaplan-Meier survival estimates

E_I:_—::EE; p value=0.0006
_I—l—‘ _

100

0.75
1

Survival Probability
(1,50
I

0.5
1

0,0
1

T T T T T
o 7 14 21 28

analysis time (days)
HED/DIC+ANA HED,/DIC-placebo
Non-HED/DIC+HANA —————— MNon-HED/DIC-placebo

Shakoonet alCritCare Med 2016
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Clinical Commissioning Policy: Anakinra for Haemophagocytic

Lymphohistiocytosis (HLH) for adults and children in all ages

[210701P] (1924)

Patient presents with

(see inclusion criteria).
Patient considered for and
enrolied in clinical trial if

Corticosteroids*

contraindicated)

immunoglobulin

HLH 2004
protocol

Existing pathway Key

First Published: October 2021 Updated: November 2021 Version number: 2.0

New pathway

@ Enterlexitpathway

[ Referral

@ Treatment
svmptoms

HLH diagnosed

possible

(unless

Intravenous

Secondary HLH
(+ treat trigger)

Ciclosporin,
Further high

dose steroids
and etoposide

@ Dragnastievaluaron

Patient presents with
sympioms

HLH diagnosed
(see inclusion critenia).
Patient considered for and
enrolled in clinical trial if
possible

Corticosteroids*
(unless
contraindicated)

Anakinra 1-8mg/kg by injection or infusion

Intravenous immunoglobulin may rarely be considered if
indicated™*

Secondary HLH
(+ treat trigger)

HLH

HLH 2004 Ciclosporin,
protocol further high

dose steroids,
higher dose

anakinea,
etoposide,
Vg™

* Corticosteroids can be withheld if
haematological malignancy
suspected until diagnostic imaging
and biopsy are performed.

** Anakinra may be used in primary
HLH while awaiting BMT, or in
cases where cardiomyopathy or
CNS disturbance is present.

*** Intravenous immunoglobulin
used as per NHS guidance.
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FMF

Table 1. Clinical Classification of Selected Auteinflammatory Diseases

Geng (Protein)

Proposad Mechanism®

Beacurmment Fevers

Familial Mediterranaan fevar (FMF)

THF receptor-associated periodic syndrome
(TRAPS)

Hyperimmunoglobulinemia D with perodic fevear
syndromea [HIDS)

Familial cold autoinflammatory syndrome (FCAS)
Muckle-Wells syndrome (MWS)

Mecnatal-onsaet multisystem inflammatory dis-
ease (MOMID)

TNFREFTA (TNFR1)

MVK (mevalonate kinasa)

NLRP3/CIAST (NLRP3/cryopyrin)
NLRP3/CIAST (NLRP3/cryopyrin)
NLRP3/CIAST (NLRP3/cryopyrin)

Increased inflammasome activation
Protaein misfolding

Increased inflammasome activation

Intrinsic inflammasomopathy
Intringic inflammasomopathy
Intrinsic inflammasomopathy

OgenIC a
and acne (PAFPA)

(=] Mma gangrenosum

RO iNding T pYNN causing
increased IL-13 activation

Granulomatous Dissasas

Chronic granulomatous synovitis with uveitis and
cranial neuropathy (Blau syndroma)

Crohn's discase

NOD2/CARD15 (NOD2/CARD15)

Complax (NOD2, ATG16L1, IRGM)

MF-«B activation disorder

MNF-«B activation disordar

Autoinflammatory Disorders of Skin and Bone

Daficiency in IL-1 receptor antagonist (DIRA)
Majeed syndrome

Chronic recurrent multifocal osteomyelitis
{CRMO)

Synovitis acne pustulosis hyperostosis osteitis
(SAPHO)

ILT1RN (IL-1Ra)
LPINZ {Lipin-2)
Complax

Complex

Ahsonce of negative regulator of IL-1@ and IL-18
Unknown
Unknown

Unknown

Metabolic Disorders

Gout (moncsodium urate deposition)
Pseaudogout {calcium pyrophosphate dihydrate
depasition)

Type 2 diabetes mellitus

Complex (SLC2A3/GLUTS, ABCGZ)
Complax

Complax

Crystal-induced inflammasome activation
Crystal-induced inflammasome activation

Hyperglycemia-induced inflammasome activation

Complemeant Disorders

Atypical hemolytic-uremic syndrome ([aHUS)

CFH (complement factor H), MCP
(CD48), CFI (complement factor 1), CFB
{complement factor B)

Abnormal regulation of C3b

Age-related macular degeneration Complex, CFH Impaired inactivation of C3b
Vasculitis
Behget's disease Complex Unknown

Macrophage Activation Syndromes

Familial hemophagocytic lymphohistiocytosis
(HLH)

UNCT3D (Munc13-4), PRF1 (perforin 1),

STX11 {syntaxin 11)

Impaired efficacy of cytotoxic T lymphocytes with
compensatory macrophage activation

Secondary HLH Complex Unknown

Storage Diseases

Gauchar's disease GBA (acid B-glucosidasa) Unknown

Atherosclerosis? Complex Unknown

Fibrosing Diseases

Asbestosis/silicosis Complex Particle-induced inflammasome activation

Adapted by Kastner et al. Cell 2010;140(6):784-90



1 - AdT AT SR A STy h

N\

B VI‘I 1 tB'>vCrh\:h ‘B

rl‘h/\h<h>jh/\'>|5/\hz T Y lhypt¢hyS s . h>t < joht>r > 7
- !\31 ™~ > > t ~ .

h v_B,gv,t\>OrV\B/\_hg‘B\N_\m‘|\| -] B r.{__ Hq) /\h B /\h _
N . . - , “tom = s : > T ., >h Yy 81 " Ch B A"~ " h
R SN T AT EIAT R TIA DT T h
h =~ ¢ 7 ¢ h"*yshk m' shg’ A N 1

'“h * ' h > h ¥ 7 h B
Ay S AT LR , K [ AT v v agEgoE LA hts AL
h (|\ B _ WI 1 W K W _ , ¢h >_ ~ s~ N /\h = g YA +v q_‘vB <'|K2v'h 4T
Apn®h f0B6h' >w " > >Hh

B
. AN B T w ' B A

/\lf].’vl -t % N t 1 A § L 1 4
AN . rl W B | _ /\ q <_~900/()_+A—
20w 90%_ . A h T " B A_A h > “BA_AD
rW‘l ':3§9W¢”'h" _,_ ~ W n!h ‘_I 1] BA—V—|\>WA|Z - v
B)Ah‘ T . /\|‘|\> h< no- ot p )v h¢*>h4W;\I _:’!_v/\
- Y * 1 w Y ! B * 0 Y B ?
B . _ " . <8 11> A">eh b ‘ - g oS v
r o, : h2 ¢ h . h ¢ h
~50%_. . A N8 AN LAt P d
n~hAh<hs>jha' >sah s E 7 , o Do , :
horoe s sy LA Sh . RS . A n."h JBEY B w T SwW < AT S w oy
' - - j <h j B * h "1‘hz - W< >h h

1 Al WEB h °* > B S j & 82 A, 'Y ¢ h° . _



Autoinflammation: Lessons from the study of familial Mediterranean fever

Journal of Autoimmunity . 2019; 104: 102305

Panagiotis Skendros', Charalampos Papagoras’, Ioannis Mitroulis, Konstantinos Ritis

First Department of Internal Medicine and Laboratory of Molecular Hematology, University Hospital of Alexandroupolis, Democritus University of Thrace, Alexandroupolis,
Greece

Hgy) JUd) 6 oUeess@0% " Uy sl U 3
Table 2
Clinical manifestations and their cumulative incidence in FMF patients from

mainland Greece (n = 152) and Crete (n = 71) (data from refs 29, 30).

Manifestation Mainland Crete
Greece

Prevalence (%)

Fever 88.2 76
Abdominal pain 87.5 80
Monoarthritis 21.1 38
Thoracic pain 12.5 21
Serositis 11.8 NA
Myalgia 5.9 NA
Henoch-Schonlein purpura 2.6 NA
Amyloidosis 2.6 NA
Proteinuria 2.6 5.6"
Erysipelas-like erythema 2 11

? The patients declined renal biopsy, NA; Not Available.
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Colchicine Response in FMF Patients-3

Colchicinedoes
notelicit
responsein

Significantly 2%—10% of FMF
reduces no. of patient:

attacks in
20%—30%

Prevents attacks in >60%

1. Ben-Chetrit E, Aamar S. Clin Exp Rheumatol. 2009;27(suppl 53):S1-3; 2. Ben-

Chetrit E, Levy M. Lancet. 1998;351:659-64; 3. Ozturk MA, et al. Clin Exp Rheumatol.

2011;29 (suppl 67):S77-S86; 4. Hentgen V, et al. Semin Arthritis Rheum.
2013;43:387-91.

Body temperaturecC)
40

39
38
37
36

0 1 2 3
Time (days)

Fever pattern associated with FMF

Reprinted from Simon A, et al. Familial autoinflammatory syndromes. In:
Firestein G, et al, ed&elley's Textbook of Rheumatologth ed.
Philadelphia, PA: Saunders; 2008:1883with permission from Elsevier.

Erysipeladike rash and edema

~—inan FMF patient

J Y infe

36



ErtutAokég tou OMIM kat «dpoptio vocou»

* Apuloceidwon (AA): 2—8% (vedpol, yaotpeviepko)

O Awpatoupla, mpwrteivoupia = 2-13 €tn: e€€AEn mpog XNN Kot
vedpikn vooo teAlkol otadiou

O «Dawvotumog 2» (2%): apulosibwan Ndn katd tn didyvwon

* Ynotpornialovoec nepltovitidec: cUNPUOELC LETOEU EAlKWV i AAAWV

gvdokol\lakwv dopwv (elAedg, uoyoviuotnTa)

Tufan A, et al. doi:10.3906/sag-2008-11; Ozen S. Curr Opin Rheumatol. 2021; 33: 398-402; Kriegshaeuser G, et al. Rheumatology. 2021; 60: 441—4; Sotskiy P, et al. J Rheumatol. 2020

Nopayovieg KivdUvou apuloeldwong

Characteristics Fold risk increase
Male sex 1.7- 4

Arthritis 23-24

Very frequent attacks 220 per year 2.0

Family history of AA amyloidosis 2.0

Chronic inflammation 3.59-13

M694V homozygosity 2.6-4.3

SAAI a/a genotype 3-6.9

Living in Turkey, Middle East, Armenia vs. Europe | 1.5-3.2




EULAR recommendations for the treatment of patients with FMF'-2

FMF diagnosis

'

Attacks [ Start colchicine <0.5-1.8 mg/day* ] Persistent attacks or
controlled (for >5 years) | subclinical inflammation
\ v
Measure attack-free Increase dose up to 2.0
SAA and CRP level (children)-3.0 (adults) mg/day |
ks uncontrolled
Elevated Normal Attacks ¢ elah
controlled \/ VT amyloidosis
p A4 . A4 Colchicine (max dose)
Increase dose up to Continue treatment M tack f should be
2.0 (children)-3.0 (dose reduction Sﬁ:;ed %;PC lé\zzle e e
_ (adults) mg/day | | may be considered) biologicaltherapies
p . (anti-IL-1 agent)
Measure attack-free |
SAA and CRP level Elevated | y Normal
- 7 Measure attack- Continue treatment
Normal y Elevated free SAA and CRP (dose reduction
( S ) L ook for causes of level may be considered)
L ) high SAA level

Ffrp @SENB 2F 3SY Xndp YIKREE b aKnaS IQIEK REBpRAIFTE (0 vdi HS (YA OR2IyAG I T it SWERKNEE3Eyi 1 A Y

OmM®y Y3IkRFIE AF GloftSta O2yiGtAy ndc YI0d Ly LI GASYyeda gAGK | YEf2AR2aAd 2NJ INBF GSNI RA:
Colchicine dose should be reducedpatients withdecreased renal function or liver enzymesfol the upper limit of normal

CRP, @eactive protein; FMF, familial Mediterranean fever; IFN, interferon; max, maximum SAA, serum amyloid A;

TNF, tumor necrosis factor

1. BenZzvil, LivhehA. Nat RelRheumatol2011;7:105-112 2. OzenS, et al. Ann Rheum D)1675(4):644-651
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Anakinra B~ " 8 <8 ' >hypxh' " sh >tg  w Lhooy m e
) registries
Anakinra *
< — SO %4 ) A N 1 - v ! 1 h n h * ¢
308058188088 138008018801 u,l < * N y . + N
JSSSSSIS IR LIS PSS VRIS SN - - = = ! -
T T—IL-1 RACE
No big"":l A4 A Y A4 AR — v A4 r
transduction q) B t (l‘ h h — Bh OW <> hB J> m . > B 1? A |+ B 1< /\ b} h

(canakinumab)

Canakinumab

No signal
transduacicon

Ugurlu 3, et al. Rheumalology. 2020; 59: 3892-99; Suticen E, et al. Clin Rheumatol. 2021, 40: 2865-T1; Atas N, et al. Clin Exp Rheumatol. 2021 (PMID: 34251317); Malcova H, et al. Front
Immuncl. 2021; 11: 619257, Fayand A, et al. Eur J Intern Med. 2021, 84: 109-111; Ozdogan H, et al. Presse Med. 2019; 48: e61-e76
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On demand use of anakinra for attacks of familial Mediterranean fever
(FMF) .
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Background colchicine therapy
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AnNti-interleukin-1 treatrmentin patients with
rheummatoid arthritis and type 2 diabetes
(TRACK): A multicentre, open-label, ;449 100200
randomised controlled trial

Piero Ruscitti 1, Francesco Masedu 2, Saverio Alvaro’', Paocolo Aird=3,

Norma Battafarano?, Luca Cantarini S, Francesco Paocolo Cantatore®, Giorgio Carlino~,
Virginia D Abrosca®, Micol Frassi©, Bruno Frediani®, Daniela lacono®, Vasiliki Liakouli®,
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Marco Valenti©, Ombretta Viapiana™', Paola Cipriani’', Roberto Giacomelli L
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17 completed 6 months of treafment

15 completed 6 months of treatment
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Mechanisms of disease: inflammasome activation and the
development of type 2 diabetes

Ryan W. Grant* and Vishwa D. Dixit*

Immunobiology [aboratory, Pennington Biomedical Research Center, Louisiana State University System, Baton Rouge, LA, USA
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IL-1PB at the crossroad between rheumatoid
arthritis and type 2 diabetes: may we kill two birds
with one stone?

Roberto Giacomelli, Piero Ruscitti, Saverio Alvaro, Francesco Ciccia, Vasiliki
Liakouli, Paola Di Benedetto, Giuliana Guggino, Onorina Berardicurti,
Francesco Carubbi, Giovanni Triolo & Paola Cipriani
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Letters

Anakinra for the management of resistant idiopathic recurrent
pericarditis. Initial experience in 10 adult cases

George Lazaros ', Panagiotis Vasileiou ', Christos Koutsianas 2, Katerina Antonatou 2, Christodoulos Stefanadis ', Dimitrios

Pectasides 2, Dimitrios Vassilopoulos 2

Successful treatment of adult patients with idiopathic recurrent pericarditis with an
interleukin-1 receptor antagonist (anakinra)

Dimitrios Vassilopoulos ¢, George Lazaros ”*, Costas Tsioufis ®, Panagiotis Vasileiou °,
Christadnilns Stefanadic ® Dimitring Pectacidec @



