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Baowa (AOSD)

* IMAVLI0, AN KAAAQ KALVIKO TtEpLYpadOUEVO VOO IO

* MoAU-yovibLako (polygenic), cuotnuatiko, auto-pAeyHovwdeC voon

e Y& KABe nAkia evnAikwv (VEOUG OLWE KUPiwg) - Avaloyia dpuAou: oxedov idLa, Alyo mio cuxva oTLg
YUVOILKEG

Gerfaud-Valentin, M.; Jamilloux, Y.; lwaz, J.; Seve, P. Adult-onset Still's disease. Autoimmun. Rev. 2014, 13, 708-722



Baowa (AOSD)

* Evapén e évtovn pAeypovn, cuvoualopevo He eupU AT KAWVIKWY EKONAWOEWY & ETILITAOKWV

* O akpBng mMoBoyeVETIKOC UNXAVIOUOC elval ayvwotoc / 1970 (Eric Bywaters)

* Opolotnteg Le To systemic-onset juvenile idiopathic arthritis (1897)



Kolva xapoKtnpLoTka

‘Evtovn pAeYUHOVNA LE TTEPLOSLKOU XOPOKTAPO TTUPETO

lotikn) dAeypovn (avaloya pe to voonua)

EE: Aeukokuttdpwon pe avénuéeva ovdetepodpiha, TKE, CRP

MNaBoAoyikn 6paon: inflammasome

OEPATMEVTIKN AMOKPLON otV avaotoAn tng IL-1

Feist E, Mitrovic S, Fautrel B. Mechanisms, biomarkers and targets for adult-onset Still's disease.
Nat Rev Rheumatol. 2018 Oct;14(10):603-618.



Danger signals

[TaBoyevela

Aleyepon

Algyepon

Yriepriapaywyn

L BaKTrpLa Ko 1ok Hakpodayo & Hakpopaywyv =>
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Fupnuota

Cardinal symptom
* MupeTOC

>39°C, 1n 2 (armoysvpativa) spikes Oduvodayia
MuaAyia —puooitida (omavia)
Nepdadevomnabela (cuPETPLKN)

e ApBpalyiec — apBpitida IrAnvopeyahia

2/3 aoBevelc, o OAec TIc apBpwaoelg (AMOD)

-> SLoBpwTLKA -> aykuAwon NXK dpdw Mepwapbditida

Muokapditidba
) , MAgupitida
e AepUOTLKO €€avOnua Mv. V600G

salmon pink: eyy0¢ dkpa — kKOpUO / TUPETO Hratitda

Nopdupa -> enelyov -> haemophagocytic TKE, CRP

Hmatika
Auvénu depprrivn (pe petwpevn YAUKOUWUEVN <20%)
SLATOPOXES TINKTLKOTNTOC

e AEUKOKUTTAPWON




KAwviIKN TtopeLa

e N O )
Movo-KUKALKA
nopdn ZUOTNUOTIKA
Hopdn
(. J ,
(dAeypovn,
- N opyavikn BAABN,
MoAU-KUKALKA OLLLLOTOAOYLKEG
Lopdn dlatapaxEg) ) .
(Yrtotpomidlovoa)
b S 2 dpawvotumot
4 I 4
, RN J
Xpovia AlaBpwTikn
NMPOOSEVTLKN apBpitidba
. 4 -

GERFAUD-VALENTIN M, JAMILLOUX Y, IWAZ J, SEVE P: Adult-onset Still’s disease.
Autoimmun Rev 2014; 13: 708-22.
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Primary HLH
HLH-2004,
Henter et al. {77}

HScore,

Fardet et al. [78, 791

PRINTO criteria,
Ravelli et al. “n

Adults

farget population Primary HLH

Slinical features

sever * <38.4 (0 38.4-394 (33), -394 +
(49)

-!epatomegaly Neither (0). either hepaiomega!y

Sp|ammegaiy + or \
sp‘enomegaly (23), both (38)+

mrmnosupp«ressnn No (0), yes (1)

_ab criteria

Cytopaenia in more than One lineage (0), two lineages
(24), three lineages (34)

Either. haemog bin <90 a/l, platelets,
wo lineages <100 x 1 N

lobin
o°N, neulroph'\ls <1 x 10

Platelets 3
Feritin, ng/mi =500 22000 (O), 2000-6000 35), >684

-6000 (50)
Hypertﬁgtyce«idasmia. mmoll. Z 3 15061 5-4 (44), > 4 (64) >1.76
Hypoﬁbnnogenaemia. <15 25 (0) <25 (30) <36
Liver function tests, W1 AST <30 (0}, > 0 (19) AST >48 \
Low/ absent NK cell activity +
Soluble cD25, U/mi 2400

No {0), yes (]

Haemophagocytosis +
i Febrile patient with known |
or suspected SJIA, feritin 684 ng/m \

+
zylfillment of critena Molecular diagnosis consistent Produces @ p!obabi!‘m/ outcome.

with primary HLH or five of Scores > 169 are 93% sensi-

i tive and 86% specific for HLH

more of eight critena and two or more additional items

Score calculator (for percentage probabi\ity of secondary
sediatric Rheumatology international Trials Organization: HLH: haemophagocytic lymphoh'\sxiocystosis; AST: aspartate tran

HLH) is available at http'//saintan\oine.aphp.fr/score/ (78l PRINT!
ninase; sJIA systemic—onset JIA; MAS: macrophage activation syndrome. \
}

Fardet, L.; e
7 =0 t a/ Devel
hemo , opment and validati
phagocytic syndrome. Arthritgllg:tlon of the HScore, a score for th
eumatol. 2014, 6 g or the diagnosi
. 2014, 66, 2613-262 gnosis of reacti
] 0 ive



Koutnpla taétvounonc

Criteria

Major criteria

Minor criteria

Exclusion criteria

Criteria requirement

Classification criteria
performance

Yamaguchi et al.”

= Fever 239 °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 =80%

= Pharyngitis or sore throat

» Lymphadenopathy and/or splenomeqaly

» Liver enzyme abnomalities (aminotransferases)
» Negative for RF or antinuclear antibodies

» Absence ofinfection, especially sepsis and
Epstein-Barr viral infection

» Ahsence of malignant diseases, especially
lymphomas

» Ahsence 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%

Fautrel et al.'*

= Spiking fever 239 °C

= Arthralgia

= Transient erythe ma

= Pharyngitis

= Neutrophil polymorphonuclear
proportion =80%

* OF proportion =20%

= Typical rash
*» Leukocytosis =10,000/mm?

MNone

Four major criteria or three

major criteria and two minor
critera

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

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

» Altemative modified Yamaguchi criteria, Le.,
Yamaguchi criteria and GF =20%: sensitivity 98.2%,
specificity 98.6%, PPV 93.0% and NFV 99.6%"

Feist E, Mitrovic S, Fautrel B.
Mechanisms, biomarkers and targets for
adult-onset Still's disease. Nat Rev
Rheumatol. 2018 Oct;14(10):603-618



EUkoAN dlayvwon ?

Gerfaud-
i Benedetto B Sfriso P, Valentin M,
Cipriani F, Hsuu‘g&é%:lgln Priori R, Maucort- Fautrel B. et al. Tsai H. et al. Behrens E. D. et al.
Iacono D, et al. (2019) [41] ) Valesini G, et al. Boulch D, (2002) [43] (2012) [44] (2008) [45]
(2020) [40] (2016) [35 Hot A, et al.
(2014) [42]
Case number 147 517 245 57 72 28 136
MNationality [taly China [taly France France Taiwan United States
Female 39.5 72 47.3 53 nk 53.6 54
Average age at - - - - 5.7
oot 45.2 377 38.8 36 35.2 8.7 Median 2
Fever > 39 °C 100 a1.3 Q26 a5 847 100 a8
Rash 74.8 9.9 67.7 i 70.8 £7.9 81

Tomaras S, Goetzke CC, Kallinich T, Feist E. Adult-Onset Still's Disease: Clinical Aspects and
Therapeutic Approach. J Clin Med. 2021 Feb 12;10(4):733



AVTLLLETWTTLON

Mpo-BLloAoyikwv
neplodoc

csDMARDs (MTX,
AUKOKOPTLKOELSN) ciclosporin,
azathioprine)

Meplodoc Twv
BLoAoylkwv

Anti-IL-1

Rilonacept: IL-1
trap molecule

Canakinumab :
fully human ab
gvavtl IL-1B

Anti-IL6




Odnylec / ouoTaoELC
AEN YITAPXOYN

Arthritis Research & Therapy

Home About Articles Submission Guidelines

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

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

Arthritis Research & Therapy 21, Article number: 275 (£lokE) | Cite this article




Anakinra og AOSD

recombinant IL-1 receptor antagonist

O 1°5 BLOAOYLKOC - EVEPYETIKA SpACN OE CUCTNHLOTLKA KOLL
OPOPLTKA CUUTTTWHLOTO

H amokplon 0€ CUCTAMOTLKA XOLPOAKTNPELOTLKA £ival Taxeia,
VW o€ apBpwoelc anatteitol EkBeon oe kamoleg efOOUASEC

Meilwon, akoun Kot dtakortr), Tng 60oNn¢ Twv
YAukokoptikoeldwv & M2AQD




Anakinra og AOSD
RCT

J The Journal of T
R Rheumatology

Home Content Resources Subscribers About Us Contact Us u m

Beneficial Effect of Interleukin 1 Inhibition with Anakinra in Adult-onset Still’s Disease.

An [0)y2 &G Wiz, Multicenter Study

DAN NORDSTROM, AMN KNIGHT, REIJO LUUKKAINEN, RONALD van VOLLENHOVEN, VAPPU RANTALAIHO, ANNA KAJALAINEN, JOHAN G. BRUM, ANNE PROVEN, LOTTA LJUNG,
HANNU KAUTIAINEN and TOM PETTERSSON
The Journal of Rheumateology October 2012, 39 (10) 2008-2011; DOI: hitps://doi.org/10.389%jrheum. 111549

22 000 pe avOektiky AOSD uno prednisolone > 10 mg/day =>

* anakinra (n=12)n 24 €B6 => YDEZH :
* 6/12 acB umo anakinra ka
« DMARD (n = 10) e 2/10 un6 DMARD

Nordstrém D, et al T. Beneficial effect of interleukin 1 inhibition with anakinra in adult-onset
Still's disease. An open, randomized, multicenter study. /] Rheumatol. 2012 Oct;39(10):2008-11



uetavaivon (i)

Drug Design, Development and Therapy Dove

REVIEW

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

(8 case series /3 eQvika apyeio pue >100 aodeveic ue AoSD uro anakinra) :
* ‘Yeon (remission rate): ~ 80% / mAripn Udeon oto 66.75%

* Meiwon MK og ~ 35%

Hong, D. et al. Interleukin 1 inhibition with anakinra in adult-onset Still disease: a meta-analysis of its efficacy and safety.

Drug Des. Devel. Ther. 8, 2345-2357 (2014).



Anakinra o AOSD
uetavaivon (ii)

Review

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. Iacono’, F. Iannone®, G. Lopalco®, P. Sfriso’, L. Cantarini’

(15 apOpa: 1 open RCT kat 14 observational single-arm retrospective studies) :

effectiveness of anakinra in the treatment of patients with AOSD (~ 75%)

largely favourable safety profile

the majority of patients treated with anakinra may achieve a complete remission, also in monotherapy

treatment with anakinra is associated with an important CCSs-sparing effect (~ 40%)

Giacomelli R, Sota J, et al . Clin Exp Rheumatol. 2021 Jan-Feb;39(1):187-195



(Bep. dpaon)

ORIGINAL RESEARCH article a
acol.. 13 June 2017 | ht f 3

Front. Pharm

Response to Interleukin-1 Inhibitors in 140 ltalian
Patients with Adult-Onset Still's Disease: A

Multicentre Retrospective Observational Study

Avadpopikr moAukevTpkn (18 kEvtpa) LEAETN Tapatipnong =>
guepyetikn dpaon (3 pRveg) pe Baon to Pouchot score

aveéaptATWE NALKLaC, dUAoU, TUTIOU VOoou 1 AAAwV Bep ertAoywv

Colafrancesco, S. et al. Response to interleukin-1 inhibitors in 140 Italian patients with adult-onset
Still’s disease: a multicentre retrospective observational study. Front. Pharmacol. 8, 369 (2017)



TouTNTO OpAOoNC

Medicine

(OBSERVATIONAL STUDY

| OPEN
Efficacy of Anakinra in Refractory Adult-Onset Still’s Disease

Multicenter Study of 41 Fatients and Literature Review

neiwon ovyvotntag OAQN twv KAWIKWY oNUELWV & CUUMTTWUATWY
LE GUCLOAOYLKEG EPY TLUEG OTOV 1 pAva aywyng
LE MePALTEPW PeAtiwon > 12 pnRveg =>

Meiwong 6o6onc MK

F. Ortiz-Sanjuan, R. Blanco, L. Riancho-Zarrabeitia, S. Castaneda, A. Olive, A. Riveros, et al.
Efficacy of anakinra in refractory adult-onset Still’s disease multicenter study of 41 patients and literature review Medicine, 94 (2015)



EVAPEN AYWYNG

ORIGINAL RESEARCH article

Med.. 21 February 2020 | htt

Comparison of Early vs. Delayed Anakinra
Treatment in Patients With Adult Onset Still's
Disease and Effect on Clinical and Laboratory
Outcomes

KAWLIKEC & OepaTEUTIKEC EKPACELC ELVOLL OUCLALOTLKAL
aveEAPTNTEG OO TO OGO Ypryopa

Ba Eekvnoel kaveilg aywyn He anakinra

Comparison of Early vs. Delayed Anakinra Treatment in Patients With Adult Onset Still's Disease and
Effect on Clinical and Laboratory Outcomes. Front Med (Lausanne). 2020 Feb 21,;7:42



EAANVIKO Oedopeva

Efficacy and long-term follow-up of IL-1R inhibitor
anakinra in adults with Still's disease: a case-series

study

Katerina Laskari &3 Athanasios G Tzioufas & Haralampos M Moutsopoulos

Arthritis Research & Therapy 13, Article number: R91 (2011) | Cite this article

84% of patients the clinical activity resolved completely within a few days (median time 0.2 months),

and response was maintained until the last visit in all (24) but one patient

Laskari, K., Tzioufas, A.G. & Moutsopoulos, H.M. Efficacy and long-term follow-up of IL-1R inhibitor
anakinra in adults with Still's disease: a case-series study. Arthritis Res Ther 13, R91 (2011)



QAVO.OKOTINON

W) Seminars in Arthritis and Rheumatism
& el v 3 2, October 2017, Pages 295-302

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

* Aywyn pe OAOYZ touc anti-IL-1 mapdyovtec ival anoteAeopatiki otnv AOSD=> IL-1 €xel BAZIKO
poAo otn naBoyevela AOSD

* Ta MooooTA MANPOUG N LEPLKN G UdeONC Elval tapopola Ao Tov Eva rapayovia otov dAAo (91—
100%) kol avwteP Ao eKPACELC Le KAAOLKEC Bepareleg

* Eupniuata otL ot anti-IL-1 mapdyovteg €xouv Loxupn steroid-sparing Spaon

Junge G, Mason J, Feist E. Adult onset Still's disease-The evidence that anti-interleukin-1 treatment is effective and
well-tolerated (a comprehensive literature review). Semin Arthritis Rheum. 2017 Oct;47(2):295-302.



Kat por patia otnv SJIHA

Arthritis & Rheumatology
wol. 71, Mo. 7, July 2019, pp 1163-1173
DOl 10.1002/art. 40865

AMERICAN COLLEGE
of KHEUMATOLOGY

£ 2019 The Authors. Arthritis & Rheumatology published by Wiley Periodicals, Inc. on behalf of American College of Rheumatology ARPRTIRG RN
This ks an open access article under the terms of the Creative Commans Attribution-MonCommercial License, which permits use
distribution and reproduction in any medium, provided the original work is property cited and is not used for commercial purposes.

Treatment to Target Using Recombinant Interleukin-1
Receptor Antagonist as First-Line Monotherapy in

New-Onset Systemic Juvenile Idiopathic Arthritis: Results
From a Five-Year Follow-Up Study

* 42 aoBeveic (12 xwpic apBpitda) — mapakoAouOnon 5,8 €tn

* ALAUECO XPOVLKO SLaoTnua LEXPL -> VOOOC Xwplc evepyotnta : 33 nMEPEC

e 310 1 £€10C : VOOOC XWPLC evepyotnta : 76%

>t 5 €tn :

vOOOG XWPLC evepyotnta : 96%

AcBeveic ywpic aywyn: 75%

uTto YAUKOKOpPTLKOELON: 33%

Ter Haar, Nienke M et al. “Treatment to Target Using Recombinant Interleukin-1 Receptor Antagonist
as First-Line Monotherapy in New-Onset Systemic Juvenile Idiopathic Arthritis: Results From a Five-
Year Follow-Up Study.” Arthritis & rheumatology (Hoboken, N.J.) vol. 71,7 (2019): 1163-1173.
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Anakinra o€ cytokine storm syndromes
(V)

THE LANCET
Rheumatology

VIEWPOINT | VOLUME 2, ISSUE 6, E358-E367, JUNE 01, 2020

Silencing the cytokine storm: the use of intravenous anakinra in
haemophagocytic lymphohistiocytosis or macrophage activation

syndrome

Puja Mehta, MD « Prof Randy Q Cron, MD « James Hartwell, MPharm « Jessica J Manson,MD 2 !
Rachel S Tattersall, MD ' « Show footnotes

Published: May 04,2020 « DOI: https://doi.org/10.1016/52665-9913(20)30096-5

* AEN YMAPXEI EMIZHMH ENAEI=H XOPHIHZHZ ANAKINRA ZE MAS



INHS|

England

Clinical
Commissioning
Policy:
Anakinral/tocilizumab
for the treatment of
Adult-Onset Still’s
Disease refractory to
second-line therapy
(adults)

NHS England Reference: 170056P

Anakinra

Anakinra will only be commissioned for those patients who meet the following
criteria:

= Patients who have failed to respond to — or are intolerant of - standard
immunosuppressive therapy, including at least two of the following agents:
methotrexate, cyclosporine, azathioprine, leflunomide, cyclophosphamide and
mycophenolate or where standard therapies are contraindicated; AND

» Patients have been provided with information on potential adverse effects of

anakinra
Response criteria for anakinra:
At least two of the following:

» Reduction of DAS28 by at least 1.2 points

» Reduction of ESR by at least 25%

» Reduction of CRP by at least 25%

» Reduction of corticosteroid dose by at least 25%

Dosing

The standard dose is 100mg/daily, but this can be increased to 200mg/daily in
patients with inadequate response and also reduced to 50mg/daily in stable patients

(this can be administered as 100mg on alternate days).

* H ertionun évéeién giva 100 mg/nu sc
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K<inra o AOSD

AOSD : >mtavio voonpa pe ENTONH dAeypovn (IL-1) / apBOpikn mpooBoAn

Anakinra : 1°5 BLOAOYLKOG LE ETILTUXLAL OTN VOOO -> OTOXEUUEVN YWy

(IL-1)

Taxeia kat uPnNAn AOTEAECHATIKOTNTA (KUPLWCE OTN CUCTNUOTLKN
Hopon)

MNopopola ArmoTEAECUATIKOTNTA UE AAAOUC TIAPOUOLOUC TIAPAYOVTEC

|[kavortolnTko tpodik aocpaAeLac







BLBAloypadLa

* AOSD : The starting point of the pro-inflammatory cascade is probably specific danger signals
such as pathogen-associated molecular patterns (PAMPs) or damage-associated molecular
patterns (DAMPs)

* To Kineret evdeikvutal yLa xprion o€ evhAlkeg, edproug, matdia kat Bpedn nAkiag 8 pnvwv Kat
AVWw HE oWHOTKO Bapoc 10 kg kat avw yla tn Beparmneia tng vooou tou Still,
ouumepAapBavopevng TNG CUCTNUATLKNAG VEAVIKAG LolomtaBouc apBpitidag (SJIA) kal tng vooou
tou Still twv evnAikwv (AOSD),

* LIE EVEPYA CUOTNHOTLKA XOPAKTNPLOTIKA METPLAC €S LY NARG SpaoTnploTNTAC TNC VOOOU,

* 1 og aoBeveic pue ouvexl{opevn SpaoTnNPLOTNTA TG VOOOU META amo Beparmeia pe pun otepoeldn aviipAeypovwdn
dappaka (MZAD) 3 YAUKOKOPTLKOELSH).

* To oOvdpopo dLEyeponc pakpodaywv (MAS) eivat pla yvwaotn, aretAntikn yia tn {wn dtatapaxn
n omnola pnopei va avantuxBel oe aoBeveic pe vooo tou Still.

* To Kineret €xeL ouvdebel ouyva pe tnv epdavion ovdeteporneviac (ANC< 1,5 x 109 /L) oe
ENEYXOMEVEC LLE ELKOVIKO PAapHaKO HEAETEC TTOU OLe€NxOnoav o acBeveic e peupatosldn
apBpitda, evw nepmtwoelg ovdetepormeviag €xouv apatnpnBOel kal oe acBbeveic e ocuvépopa
CAPS kot vooo tou Still. T



BLBAloypadLa

e Autoinflammation in periodic fever syndromes is caused by an inborn error of the innate immune
system that results in the perturbation (dtatapaxn) of pattern recognition receptors (PRRs), such
as the leucine-rich repeat containing family (NLR), +> leading to an inappropriate chain reaction
towards both pathogen-associated molecular patterns (PAMPs) and damage associated molecular
patterns molecules released from injured tissues (DAMPs) =>

* In concert with this theory, genetic errors in the NLR pathway can trigger the onset of Crohn’s
disease, a very well-known disorder that was classified as an autoimmune disease until recently.

* leukopenia is related to an unfortunate course of disease with complications such as reactive
haemophagocytic lymphohistiocytosis (HLH), (better known as MAS) or thrombotic angiopathy

* Ferritin contains two types of subunits: heavy (H) and light (L). In the bone marrow of patients
with MAS, high levels of H-ferritin are found, and they correlate with disease severity




BLBAloypadLa

* oAU ocuyxvecg (21/10) TomIKES avTLOPAOELG

* To anakinra e€oubetepwvel Tn BLoAoyikn dpaotikotnTa TNC WvtePAeukivne -1a (IL-1at) Ko TG
vtepAeukivng-1B (IL-1B) avaotEANovTAC avTAYyWVLOTIKA TN SECUEVCT TOUC oToVv uTtodoxEa TUTOU
| Tn¢ wrepAeukivng -1 (IL-1Rl).

* Many case reports describe the occurrence of AoSD after viral infection (with rubella virus,
measles morbillivirus, mumps virus, Epstein— Barr virus, hepatitis A virus, hepatitis B virus,
hepatitis C virus, HIV, cytomegalovirus, parvovirus B19, adenovirus, echovirus, human herpesvirus
6, influenza virus, parainfluenza viruses or coxsackie virus) or bacterial infection (with Yersinia
enterocolitica

* In contrast to monogenic, hereditary, periodic fever syndromes, the underlying
. mutation in LACC1 (which encodes the enzyme laccase

domain-containing protein 1, a multicopper oxidoreductase) has been identified in 13 patients
with SoJIA from 5 consanguineous families in Saudi Arabia



Aosd

The Yamaguchi criteria, published in 1992, are the most widely used71 (Table 3); however, these criteria
include exclusion criteria such as infections, malignancies and other rheumatic diseases. Thus, they should be
used only after a broad diagnostic work-up, which is problematic in clinical practice.

The Fautrel criteria have the advantage of including ferritin and GF levels as diagnostic biomarkers and do not
require exclusion criteria

the systemic type includes patients mainly suffering from daily spiking fevers, typical salmon-like
maculopapular rash, serositis, hepatosplenomegaly, and lymphadenopathy

systemic type can be distinguished into a monocyclic and polycyclic course



Aosd

A monocyclic (without relapses) course is either self-limited or includes drug-free remission that is reached
over time. The initial flare with systemic manifestations and (potentially) joint involvement develops over a few
weeks. Remission can be achieved with NSAIDs, steroids or other immunomodulatory agents after a few days
or weeks. These treatments can be progressively tapered then stopped without relapse after a few months.
This pattern seems to account for 19-44% of affected patients

recurrent or polycyclic course is characterized by AoSD relapses after a few months or years under
immunomodulatory treatment or after its discontinuation

A chronic and progressive course involves continuous inflammation that is responsible for chronic and
frequently erosive joint involvement with regular systemic flares.

* recent studies have introduced a new approach by grouping patients with AoSD into only two phenotypes:
one with predominantly systemic features (higher inflammatory status and possible multi-organ damage
with haematological complications) and one with a chronic articular disease course



Mas / haemophagocytic lymphohistiocytosis (HLH)

 MAS is a severe, potentially fatal complication of rheumatic diseases, and shares clinical and laboratory
features with primary (familial/genetic) HLH. MAS or ‘rheumatic HLH’ is classified among the secondary
(acquired) forms of HLH occurring in the context of a rheumatic disease.5 Both the primary and secondary
forms of HLH are characterized by an uncontrolled activation and proliferation of macrophages and T
lymphocytes with hypersecretion of pro-inflammatory cytokines, tissue infiltration, haemophagocytosis and
tissue damage. A ‘cytokine storm’ [of interleukin (IL)-1B, IL-2, IL-6, IL-18, IFN-y, macrophage
colonystimulating factor (MCSF), soluble TNF receptors, IL1R antagonist (IL1Ra), etc.] is suggested in a
pathophysiological pathway of MAS, and treatments blocking various cytokines could be beneficial.6

* The most consistent immunological abnormality described in patients with primary and secondary
haemophagocytic syndrome is impairment of cellular cytotoxic function with profoundly decreased natural
killer cell activity.5 The deficient cytotoxic function may lead to macrophage hyperactivation. Sustained
macrophage activation in AOSD may lead to reactive haemophagocytic syndrome, that is, MAS, after a
sudden intensification of activation, which might be related to different triggering events.

* The prevalence varies from 10 to 15% and is associated with high mortality [40%]. Possible triggers such as
infections or medications



Mas

nine variables:

* known underlying immunosuppression

high temperature

e organomegaly

triglyceride, ferritin, serum aspartate transaminase, Low fibrinogen levels, cytopenia

and haemophagocytosis features on bone marrow aspirate

Table 6. Classification criteria for MAS in So]IA (EULAR/ACR-approved [134]).

Febrile patient with (suspected) SoJIA

Major criteria ¢  Serum ferritin > 684 ng/mlL
. FPlatelet count << 181 = 109/L
Minor criter: ¢  Aspartate aminotransferase > 48 U/L
ot crera e  Triglycerides > 156 mg/dL
. Fibrinogen < 360 mg/ gL

Algorithm Both major criteria with at least two minor criteria




Anakinra

Of note, anakinra is the only IL-1 signalling inhibitor for which substantial long-term results exist
in terms of efficacy and safety in AoSD

* . In contrast to monogenetic autoinflammatory diseases, in AoSD, remission can continue in
some cases even after treatment is stopped.

* However, a somewhat high withdrawal rate of 40% has been reported85 owing to loss of
response over time and also to frequent injection site reactions to the required daily
administrations

* https://academic.oup.com/rheumatology/article/60/6/2500/6159627 (The choice of early
treatment and the impact of future relapses in adult onset Still’s disease ) 2021

 among all clinical variables at presentation, only initial ‘intensive treatment’ and macrophage
activation syndrome (MAS) were independently associated with an increased disease relapse rate
with an odds ratio of 6.848 and 4.020, respectively


https://academic.oup.com/rheumatology/article/60/6/2500/6159627
https://academic.oup.com/rheumatology/article/60/6/2500/6159627

Relevant safety considerations for all IL-1 antagonists include infections and the risk of
macrophage activation syndrome. Whether macrophage activation syndrome should be
considered a characteristic systemic manifestation of SoJIA and AoSD, or whether in some
instances it is at least an adverse paradoxical effect of IL-1 inhibition, is unknown102

The 3 anti-IL-1 agents reviewed show no clear evidence for differences in initial efficacy, but
later losses in efficacy with anakinra are thought to reflect low drug levels,

tolerability for anakinra is less than that for rilonacept and canakinumab. The lesser tolerability
for anakinra, is often related to frequent injection site reactions.

canakinumab, as a fully human antibody, causes little to no injection site reactions or
immunogenicity



Lo

For the two different IL-6 receptor antagonists (tocilizumab and sarilumab) currently available in
daily practice for treating rheumatic diseases, only case series for tocilizumab in AoSD have been
published and reported at conferences104

observed anti-inflammatory effects were strong, rapid and sustained for most of these patients.
tocilizumab, it was reported that joint manifestations seem to be more refractory to treatment
than systemic manifestations108

A meta-analysis of 10 original studies (147 individuals) on the efficacy of tocilizumab and AoSD
showed overall high partial and complete remission rates of 85% and 77%, respectively

Tocilizumab, a humanized monoclonal antibody against the IL-6 receptor, showed promising
results in the treatment of AoSD in a pilot study. Both the systemic features and the arthritic
manifestations improved [101-103]. A 2018 meta-analysis investigated the benefits of
tocilizumab in patients with AoSD and definitely showed signals of efficacy compared to
conventional therapy regimes and was well acceptable in terms of safety [104]. The other IL-6
receptor antagonist, sarilumab, was reported to be effective as a steroidsparing agent [105



Canacinumab
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The other strategy for inhibiting IL-1 that has been intensively studied to date consists
of a fully human antibody against IL-1p, canakinumab [93-95]. Canakinumab is cur-
rently licensed for AoSD, 50]IA, periodic fever syndromes and gout [96]. The CONSIDER
study (Canakinumab for Treatment of Adult-Onset 5till’s Disease to Achieve Reduction of

Arthritic Manifestation), a phase 1I, randomized, double-blind, placebo-controlled, mul-
ticentre, investigator-initiated trial was terminated prematurely and did not reach the

primary outcome (ADAS28 > 1.2). However, this trial demonstrated that in AoSD, treat-
ment with canakinumab yielded improvement in several clinical aspects of the disease,

while showing a favourable safety profile [97-99].



Canacinumab

* llaris is a medicine for treating the following inflammatory conditions:

* 4 types of periodic fever syndromes (diseases marked by recurring inflammation and fever) in
adults and children aged 2 and above:
* cryopyrin-associated periodic syndromes (CAPS); (3)
* tumour necrosis factor receptor associated periodic syndrome (TRAPS);
* hyperimmunoglobulin D syndrome (HIDS)/mevalonate kinase deficiency (MKD);
» familial mediterranean fever (FMF)

 Still’s disease, a rare disease causing inflammation of joints as well as rash and fever (in adults
and children aged 2 and above);

* Gouty arthritis, painful inflammation of the joints caused by deposit of urate crystals (in adults).

Because of the similarities between childhood Still’s disease and the adult form (adult-onset Still’s
disease, AOSD), llaris is expected to have similar benefits in adults.



Caps

* FCAS : to o nruo urticaria, arthralgia, and fever after general exposure to cold
* MWS is FVAS + characterized by renal amyloidosis, sensorineural hearing loss, and conjunctivitis

* The most severe is NOMID The hallmark of NOMID is neonatal onset of cutaneous symptoms
along with end-organ damage. These include the “triad” of arthropathy, chronic urticaria, and
central nervous system (aseptic meningitis and mental retardation)

* Familial Mediterranean fever (FMF) is an inherited autoinflammatory disease characterized by
recurrent episodes (attacks) of fever and acute inflammation of the membranes lining the
abdomen, joints, and lungs. In some cases, affected individuals may develop skin rashes
(erysipelas like erythema) affecting the lower legs.



TRAPS

» periodic episodes or attacks of fever associated with additional symptoms including muscle pain
(myalgia), abdominal pain, headaches and skin rashes. The specific symptoms can vary greatly
from one person to another. The duration of the characteristic episodes can also vary, lasting
anywhere from a couple days to one week to more than one month. Onset is usually during
infancy or childhood. TRAPS is caused by mutations of the tumor necrosis factor receptor-1
(TNFRSF1A) gene that encodes the 55-kDa receptor for TNF.

* Febrile episodes typically associated with lymphadenopathy, abdominal pain, and an elevated
serum polyclonal immunoglobulin D (IgD) level



Rilonacept

* Oepaneia meplodikwv cuvdpOUwWV Ttou oxetilovtal pe tnv Kpuorupivn (CAPS). Ta CAPS amoteAoUv opada acOevelwy OTLG
omolec ol aoBeveic mapouoLdlouv EAATTWHO OTO YOViSLO TTOU MapAyEL pia mMpwTeivn ou ovopadletal Kpuomupivn. Auto
nipokaAel dAeypovn o€ TOAAA onUElO TOU CWHOTOC, LE CUMTTTWLATO OTIWC TTUPETOC, e€AvOnUa, IMOVOoC oTLC aLPOPWOELS
Kal Komwon. Emiong, evdéexetal va pokupouv kot cofapnc popdng avamnpleg, onwe Kwdwon Kot anwAeLa Tng 0paocnc.

* To Rilonacept Regeneron yopnyeitat yia tn Bepamneio twv CAPS mou npokaAouv cofapn¢ HopdnC CUUTTTWHOTO O
EVNAALKEC KoL TtatSLd nALKLoG 12 €Twv Kal AVw, CUUTEPL AAUBOVOUEVOU TOU OLKOYEVOUC aUTOPAEYHLOVWOOUC CUVOPOLIOU €K
JUxouc kot tov ouvépopouv Muckle-Wells (MWSFCAS) ().

* KaBwc mpookoAAatal otnv wvtepAeukivn-1 BAta, n rilonacept avaotéAAel tn Spdong tng, cupuBaAlovtac otnv
avokoUdLon armod To CUMMTWHOTA TS acOEvelac.



Rilonacept (FDA)

ARCALYST® (rilonacept) is an interleukin-1 blocker indicated for:

Treatment of recurrent pericarditis (RP) and reduction in risk of recurrence in adults and children 12 years and older.

Treatment of Cryopyrin-Associated Periodic Syndromes (CAPS), including Familial Cold Auto-inflammatory Syndrome
(FCAS), and Muckle-Wells Syndrome (MWS) in adults and children 12 years and older.

Maintenance of remission of Deficiency of Interleukin-1 Receptor Antagonist (DIRA) in adults and pediatric patients
weighing 10 kg or more.

The marketing authorisation holder (MAH) responsible for Rilonacept Regeneron was Regeneron UK Limited.

The European Commission was notified by letter dated 20 September 2012 of the MAH’s decision to voluntarily withdraw
the marketing authorisation for Rilonacept Regeneron for commercial reasons.

The product had never been placed on the market in any country of the European Community.



Autoinflammatory Diseases 'Not So Rare After
All,' Expert Says

* https://www.medscape.com/viewarticle/955315?src=soc_fb 210726
_mscpedt_news_mdscp_autoinflammatory#vp 2



SAIDs

» Systemic autoinflammatory diseases () are a growing group of disorders caused by a dysregulation of the
innate immune system leading to episodes of systemic inflammation. In 1997, MEFV was the first gene
identified as disease causing for Familial Mediterranean Fever, the most common hereditary SAID. In most
cases, autoinflammatory diseases have a strong genetic background with mutations in single genes. Since
1997 more than 30 new genes associated with autoinflammatory diseases have been identified, affecting
different parts of the innate immune system.

* Nevertheless, for at least 40-60% of patients with phenotypes typical for SAIDs, a distinct diagnosis cannot
be met, leading to undefined SAIDs (uSAIDs). However, SAIDs can also be of polygenic or multifactorial
origin, with environmental influence modulating the phenotype.. Diagnosis is often based on clinical
presentation and genetic testing. The timeline from onset to diagnosis takes up to 7.3 years, highlighting
the indisputable need to identify new treatment and diagnostic targets.



Overview of the most common hereditary monogenic 3AIDs. Abbreviations: AR: autosomal recessive; AD: autosomal dominant.
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7610735/
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