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H avaotoAr tnc IL-1 o€ €va eupu GAGHA VOO LATWV......

RoAoc IL-1 mapaywyr —onuotodotnon

Noonuato mou €XeL emionpun €vOELEn
Noonuata mou €xeL xpnoLponolnBel pe anoteAeopata

Noonuata mou Suvntka Umopel va xpnotpornolnBet



ER2AFQIH-TTEPITPAMMA

H Lvrep)\eu kivn (IL)-1, meplypadnke yla mpwtn $opa mpLv aro nepimou 35 xpovia we EKKPLVOUEVO TTPOTOV TwV
LLOVOKUTTAPWV KAl TwV 0UOETEPODIAWY

Acbopa Kuplwc otig IL-1a kat IL-1B, dUo BacIkEC KUTTAPOKIVES OTNV evepyoTmoinon TnNC LN-EOKNG R EYYEVOUG
avoaolag.

AUTEG OL KUTTOPOKVEG ITAV QIO TLG TPWTEG TPWTELVEG TTOU TAUTOTIONBNKAY WG EVOPXNOTPWTES TNG
ETUKOWVWVIOG TWV AEUKOKUTTAPWY, SNULOUPYWVTAG TNV KATNYOPL TWV EKKPLVOLEVWYV TIPOLOVTWY TIOU ONUEPQ
elval YVWOTEC WC LVTEPAEUKIVEC

Ta povokuTrapa, ta pakpodaya kat ta devdpitkd kutrapa, Kabwg kat ta oudetepodIla, cuykataleyovtal ota
KUTTQPQ TOU QVOOOTIONTIKOU CUCTALATOG TTOU E(val LKavA va TapdyouV UeYAAec moocotntec IL-16.

H BloAoyika evepyn popdn tng IL-1B eivat eva poplo peyeboug 17 kD 1ou mpokUTtteL ard tnv evbokuttapta
enetepyaoia plac Blohoyikd avevepync npodpounc ovolac peyebouc 31 kD (pro-IL-1PB)

H IL-1 a Bploketal ota emBnAlakd kot evdoBnAlakd kOTTopa

H evepyoroinon g IL-1f emuteAeitat ouvnBwg we pla dladikacia duo otadiwyv. ApXIKQ, EMAYETAL N LETAYPADN
tou MRNA tng IL-1B kat petadppatetal wg n rpodpoun mpwteivn IL-1B (pro- IL-1B). To deutepo Pripa Pacicetal
0Tn 0pAcn EVOOKUTTAPIKWY EVIUUWY (KAOTIACN LOVOKUTTAPWV-UAKPODAYWY, TPWTEIVACEG OUOETEPODIAWY), TA
ortota dlaomouv v pro-IL-1B oto Bloloyika evepyo poplo twv 17kD. H wpiun IL-1B ekkpivetal otn cuvexela,
npoodevetal otov umtodoxea tng IL-1 kat aokel tn BroAoyikr tng Spdon.

Schett, G. et al.(2015) Nat. Rev. Rheumatol.



IL-1 NAPATQIH KAl 2HMATOAOTH2H

DAMPs, PAMPs .
(uric acid, dsRNA, ATP) Key points

*® 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

Neutrophil Epithelial cell

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

[ Bceinasas ¢ |L-1ais produced and accumulated in the cell and is released upon cell necrosis,

4| Neutrophil 5 thereby serving as an ‘alarmin’
| elastase : . ]
Cathepsin G * |In addition to mediating acute inflammatory responses, IL-1a and IL-1p link innate

K Granzyme A . . e : L :
SRR 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,

Target cells .

*lﬁ%ﬁ?gs QNFeED Upeiinky whereas IL-1b is inducible in |IIV€|Oid cells and released
HILC3 > 77 e.g. PGE2, IL-1p, IL-17, RANKL, MMPs )
el followir Fe4 Cleavage by CaSpase—l

Chondrocytes

Schett, G. et al.(2015) Nat. Rev. Rheumatol.
Cavalli G and Dinarello CA (2018) Front. Pharmacol. 9:1157



H ANAXTOAH TH2 APA2H2 TH2 |L-1

PRR ligands
Cytokines
{IL-1a and IL-18}

APAZTIKO2 YIMNOAOXEAZ ME
YNOAOXEAS  ANA2ZTOAEA

7. Soluble IL-1R2  IL-1R3

1. Monocyte
Macrophage

Neutralization

MH APA>TIKO2 Bait receptor
YITOAOXEAZ
> 4. IL<IR1  IL1R3 5.IL-1Ra  IL-1R1 6.IL-1R2 IL-1R3
2. Neutrophil
| No signal No signal

3.Epithelial  ©  Necrotic cell death
Cell : Pro-inflammatory genes

3 . : Cytokines, prostaglandins, chemokines

(R .
---------------------

Cavalli G and Dinarello CA (2018) Anakinra Therapy for Non-cancer Inflammatory Diseases.Front. Pharmacol. 9:1157
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NAEIOTPONIKE2 APAZEI2 IL-1

Immune cells
Neutrophils Monocytes T,17/y6 T cells ILC3 Osteoclasts

PGE2 TNF IL-17 IL-17 CSF-1
I NO IL-6 IL-22 IL-22 RANKL |

Organ systems
¢ } } t ¢

Cartilage Bone Blood vessels Hypothalamus Pancreas

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. Rev. Rheumatol.



2YMITPA=H KAl ANA2TOAH

anakinra, the recombinant form of the naturally occurring IL-1
receptor antagonist (IL-1Ra);

IL-1Ra prevents the binding of IL-1a as well as IL-1b to [L-1R1 Immune-modulatory and systemic effects of IL-1

Activation of neutrophils and
monocytes / macrophages;
production of cytokines and other
inflammatory mediators;
enhancement of T cell
responses®3”’

Leukocyte

BSONTIE >
recruitment®® @ .

Endothellum /v Leukocytes

IL-1 receptor
antagonist

Vasodilation,

hypoten5|on10 _
4_ 4 Induction of
Vascular \ /A IL-6

smooth muscle Liver \
Bone Synthesis of
acute phase reactants,
marrow
CNS e.g. CRP15

Neutrophilia

Thrombocytosis
.y5 Fever, fatigue, production of
Anemia

cortisolt>11

Cavalli G and Dinarello CA (2018) Front. Pharmacol. 9:1157

Chung, Juyeon, "Reducing Mortality from Septic Shock Using an Interleukin-1 Receptor Antagonist" (2017). Yale School of
Medicine Physician Associate Program Theses. 41.



OAEFTMONQAEIZ AIEPTA2IEZ ME AIAME2OAABH2H IL-1

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 and Dinarello CA (2018) Anakinra Therapy for Non-cancer Inflammatory Diseases.Front. Pharmacol. 9:1157
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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): 633—652



OlABEIOL VIO KAWVIKY Xpron N
O€ TIPOXWPENHEVO OTASBIO KAIVIKNG
QvAarnTuéne

lOXLPOI
QVOOTOAEIC

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).




Parameter

Structure
Binding to IL-10t
Affinity to IL-13
Half life

Dose

Approved
Off label use

In testing

[MAPATONTE2 MOY 2TOXEYOYN TO APOMO TH2 IL-1

Anakinra

D IL-1Ra

IL-1Ra

Recombinant protein
Yes

None

5 hours

100 mg daily

RA, CAPS
sJIA, AOSD, CPPD
Gout, CPPD, HACD

Schnitzler syndrome

Rilonacept

\

-:-q:- 1gG-Fc
IL-1R
C) IL-1RAcP

IL-1R/IL-1RAcP-Fc

Fc fusion protein
Yes

0.5 pmol

8 days

160 mg/week

CAPS (only USA)

Canakinumab

)

<> IgG-Fc
e==e== |gG-Fab

Anti-IL-1p antibody

lgG1 mAb

No

23 pmol

26 days
4mg/kg/4-8 weeks
150 mg single dose

CAPS, gout, sJIA
AOSD, Schnitzler

syndrome

CVD, diabetes

Gevokizumab

a»a>» IgG-Fc
=== |g(-Fab

Anti-IL-1p antibody

lgG2 mAb
No

300 fmol
22 days

CVD, diabetes,
Behget syndrome,
pyoderma gangrenosum

Schett, G. et al.(2015) Nat. Rev. Rheumatol.
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TABLE 1 | Anakinra for hereditary systemic inflammatory diseases.

Familial Mediterranean fever (FMF; Meinzer et al., 2011; Ozen et al., 2011)

CAPS (Hawkins et al., 2003; Goldbach-Mansky et al., 2006; Kullenberg
et al., 2016)

TRAPS (Simon et al., 2004; Gattorno et al., 2008a)

PAPA (Dierselhuis et al., 2005; Brenner et al., 2009; Braun-Falco et al.,
2011; Schellevis et al., 2011)

PASH (Braun-Falco et al., 2011; Marzano et al., 2013)
DIRA (Aksentijevich et al., 2009; Reddy et al., 2009; Sakran et al., 2013)

Blau syndrome/granulomatous arthritis (Arostegui et al., 2007; Punzi et al.,
2011)

Mevalonate kinase deficiency/hyper-IlgD syndrome (Ruiz Gomez et al.,
2012)

Majeed syndrome (Herlin et al., 2013)
NLRP12 autoinflammatory syndrome (Jeru, 2011)

Cavalli G and Dinarello CA (2018) Front. Pharmacol. 9:1157

XPH2H TOY ANAKINRA

TABLE 2 | Anakinra for systemic and local inflammatory diseases.

Schnitzler syndrome (Ryan et al., 2008)
Behcget disease (Cantarini et al., 2015b)

Secondary amyloidosis (Moser et al., 2009; Ait-Abdesselam et al., 2011;
Stankovic Stojanovic et al., 2012)

Henoch—Schonlein purpura (Boyer et al., 2011)
Idiopathic recurrent pericarditis (Picco et al., 2009; Brucato et al., 2016)

Systemic-onset juvenile idiopathic arthritis (Gattorno et al., 2008b; Vastert
et al., 2014)

Adult-onset still disease (Fitzgerald et al., 2005; Cavalli et al., 2015b;
Colafrancesco et al., 2017)

Macrophage activation syndrome (Gattorno et al., 2008b; Miettunen et al.,
2012; Rajasekaran et al., 2014; Vastert et al., 2014; Sonmez et al., 2018)

Sweet’s syndrome/neutrophilic dermatoses (Delluc et al., 2008; Kluger
et al., 2011; Pazyar et al., 2012; Belani et al., 2013)

Neutrophilic panniculitis (Behrens et al., 2006; Aronson and Worobec,
2010; Lipsker et al., 2010)

Erdheim—Chester/histiocytoses (Aouba et al., 2010; Diamond et al., 2016;
Tomelleri et al., 2018)

SAPHO (Colina et al., 2010; Eleftheriou et al., 2011; Wendling et al., 2012)
PFAPA (Stojanov et al., 2011; Cantarini et al., 2012a)

Multicentric Castleman disease (Galeotti et al., 2008)

Jessner—Kanof disease (Sparsa et al., 2012)

Primary Sjogren syndrome fatigue (Norheim et al., 2012)

Kawasaki disease (Cohen et al., 2012)

Colitis in chronic granulomatous disease (van de Veerdonk et al., 2011)
Hidradenitis suppurativa (T zanetakou et al., 2016)

Autoimmune inner ear disease (Vambutas et al., 2014)



ANAKINRA

4.1 OgpoamevTIKEG evoeilelg

Pevuatosidne Apfpitoa (PA)

To Kineret gvdeikvutat y1o. T Bepomeic. TV GNHEIOV KOt COUTTOUATOV TS PA 68 cuvovaouo e
UebOTPEEATN, G EVIIMIKES e OVETTUPKN OTOKPIGT 6N HeBOTPeEdTn OTUV YPNCIHLOTOIEITUL (OC
uovobepameto.

COVID-19

To Kineret gvdsikvutat yio ) Begpaneia ¢ vocov tov kopmvoiod 2019 (COVID-19) ce evijhkeg
0.0BEVELC LLE TVEVHOVIO TOV GTUITOVY CUUTANPOUATIKO 0CVYOVO (0ZLYOVO YUUNANS 1 VYNANS PONS). Ot
0mo101 S1UTPEYOVY Kivouvo eCEMENC Ge Popid AVOTVEVLGTIKY GVETAPKELD TOL TPOGO10PILETUL 0O
GLYKEVIPMGT GTO TAGGLO TOV S1AVTOV LITOOO0YED TOL EVEPYOTON|TI] TOL TAUGHUIVOYOVOL TUTTOV
ovpokwvdong (suPAR) > 6 ng/ml (Pi. mapaypdagovc 4.2, 4.4 ka1 5.1).

[Tep1001Kd TLPETIKA GVVOPOLLUL

To Kineret gvoeikvutat yio ) Ogpaneia TV akOA0VHGV CVTOPAEYHOVOOMOV TEPIOINKAOV TVUPETIKMOV
GLVOPOHMV GE EVIAKES. EPNPOVS, TO1d1d Kot PPEPN NAKIOS 8 INVOVY KOl GVe e COUATIKO Pdpog
10 kg kot dvem:

Ieprodike. Xovopoua oyetiloueve. ue thy Kpvorvpivy (CAPS)

To Kineret gvdsikvotat yio ) Bgpancia tmwv CAPS, counepihapfavopuévoy tov e€ng:

- [ToAvovompuatikn @reypovaone Nocog Neoyvikng Evaping (NOMID) / Xpovio TTaidiko
Nevporoyiko, Aspuatikd, Apdpikod Zovopopo (CINCA)

- Yvvopopo Muckle-Wells (MWS)

- O1KoyevES aVTOQAEYLOVMDOES GUVOpOLLO ek Yoyoug (FCAS)

Oixoyevic Meooysiaxoc Hvpetoc (FMFEF)
To Kineret gvdeikvotat Yo ) Oepameia. Tov Okoyevoivg Mecoyeiaxkov [Tupetov (FMF). To Kineret
TPETEL VUL YOPNYVEITOL GE GUVOLUGUO HE KOAYIKIVI, EQOCOV UTUITEITAL.

Noooc tov Still
To Kineret evdetkvotart yio. ypion o6 eviikec, epnpoug, mordid kot fpéon nhwiog 8 ivov Kat dve

we oopatiko fapog 10 kg kot dve ya ) Bepameio g vosov tov Still, supmeptiapfavopevns mg
GLGTIHOTIKNG Veavikng 1tomafoig apbpitidag (STTA) kat g vosov tov Still tov evniikav (AOSD).
LE EVEPYC, GUGTNHATIKG YOPOKTPLOTIKG LETPLOS 0 VYNANG SpaoTptoTTag TG VOG0V, 1) 08
aobevels pe cuveyt{Opevn OpaoTNPIOTITE. TG VOGOL PETd 0o BEpUmEia. e L) 6Tepoeton
avtigreypova edpuaxo (MEAD) i yhukokoptikoetdn).

To Kineret umopet v yopiynbet o povobepameic. 66 GUVOVAGHUO [e GAAD OVTIQAEYHOVOAY
QAPUAKO KOt VOGOTPOTOTONTIKG. ovTpeLpaTika odppaxe (DMARD).

ANAKINRA X1
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HYPERFERRITINEMIA & SEPSIS
Macrophage activation-like syndrome: an

immunological entity associated with rapid
progression to death in sepsis

Am
80
o FERRITIN >4.420 ng/ml
%
c
@ 401
] AUC 0.78 (0.73-0.83)
p:1.9x10-22
20 40 60 80 100
100 - Specificity
B
MALS (+) (n patients) | MALS (-) (n patients) | Total
>4.420 ng/mi| 31 70 101
Sensitivity: 24.2%
PPV: 30.7%
<4,420 ng/ml| 97 3,219 3,316
Specificity: 97.9%
NPV: 97.1%
128 3,289 3,417
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Classification of the currently available strategies of immunointervention

in sepsis.

Pharmacological management of sepsis in
adults with a focus on the current gold standard

treatments and promising adjunctive strategies: LOW-DOSE HYDROCORTISONE + SUPPRESSED HOST RESPONSE
evidence from the last five years FLUDROCORTISONE
Evdoxia Kyriazopoulou & Evangelos |. Giamarellos-Bourboulis Exhausted Apoptotic
‘ ‘ monocyte lymphocyte
¥ mortality in CIRCI @,\H w
rhiFNy rhiL-7

EXAGGERATED HOST RESPONSE

Monocyte, M¢
TNFa,
IL-1B
~
v ()
\
\
/ 0y .
Anakinra
o E
k. \( ) AZD9773 ) mortality in sCAP

Ascorbate Statins

Expert Opinion on Pharmacotherapy, 2019



ANAKINRA IN SEPSIS

Interleukin-1 receptor blockade is associated with reduced
mortality in sepsis patients with features of the macrophage

activation syndrome: Re-analysis of a prior Phase lll trial
2HMANTIKH H ANAINQPIZH TOY

f OAINOTYNOY THE SHWHS
s 29%
£ S ===s———saso— === veweew 30%
(4% "
.g - ': 35%
E g_. .-I.llllllll:.-..-.....
'g "sasssssssmmnn "
S ©
N S

o p value=0.0006

=8

0 7 14 21 28
Days

HBD/DIC+ riL-1Ra (n= 26); Mortality (%). 9 (33)
------ HBD/DIC+ placebo (n=17); Mortality (%): 11 (65)
Non-HBD/DIC+ riL-1Ra (n=484); Mortality (%): 145 (29)

""" Non-HBDIDIC+ placebo (n=236): Mortality (%): 72.(30)  Shakoory, Crit Care Med. 2016 February ; 44(2): 275-281




IMMUNOMODULATION IN SEPSIS-PROVIDE

NIH.') U.S. National Library of Medicine

ClinicalTrials.gov

Find Studies = About Studies = Submit Studies » Resources = About Site = PRS Login

Home > Search Results > Study Record Detail T Save this study

A Trial of Validation and Restoration of Immune Dysfunction in Severe Infections and Sepsis (PROVIDE)

ClinicalTrials.gov Identifier: NCT03332225

The safety and scientific validity of this study is the responsibility of the study sponsor and investigators. Listing a study does
Recruitment Status @ : Completed

not mean it has been evaluated by the U.S. Federal Government. Read our disclaimer for details. s
First Posted @ : November &, 2017
) - July 29, 2020

Sponsor:
Hellenic Institute for the Study of Sepsis

Information provided by (Responsible Party):

relenie nefute o fhe Sty of Sepss Hellenic Institute for the Study of Sepsis

Study Details Tabular View  No Results Posted Disclaimer  [El How to Read a Study Record

Goto [ ~ |

Study Description

Brief Summary:
The aim of the study is to conduct one RCT of personalized immunotherapy in sepsis targeting patients who lie either on the predominantly hyper-inflammatory arm or on the predominantly hypo-inflammatory arm of the spectrum of the host response. These patients will be selected by the use of a panel of biomarkers

and laboratory findings and they will be randomly allocated to placebo or immunotherapy treatment according to their needs.

Sepsis Drug: Anakinra

Macrophage Activation Syndrome Drug: Recombinant human interferon-gamma

Drug: Placebo




IMMUNOMODULATION IN SEPSIS-IMMUNQOSEP

-~

G Gmail @ YouTube 9 Xdprec By Metdopaon @

NIH} U.S. National Library of Medicine
. = . Find Studies « About Studies v Submit Studies v Resources v About Site v PRS Login
ClinicalTrials.gov I

Home >  Search Results >  Study Record Detail Tl Save this study

Personalized Immunotherapy in Sepsis (ImmunoSep)

ClinicalTrials.gov Identifier: NCT04590232

The safety and scientific validity of this study is the responsibility of the study sponsor and investigators. Listing a study does

A notmean it has been evaluated by the U.S. Federal Government. Know the risks and potential benefits of clinical studies and
. L o ) First Posted @ : August 4, 2021

talk to your health care provider before participating. Read our disclaimer for details. - July 14,2022

See Contacts and Locations

Sponsor:
Hellenic Institute for the Study of Sepsis

nformation rovided by (Responsible Pary). Hellenic Institute for the Study of Sepsis

Hellenic Institute for the Study of Sepsis

Study Details = Tabular View = No Results Posted Disclaimer  [E] How to Read a Study Record

5tudy Description

Goto [ ~ |

Brief Summary:

Aim of ImmunoSep is to assess whether personalized adjunctive immunotherapy directed against a state of either fulminant hyper-inflammation or immunoparalysis is able to change sepsis outcomes. Patients will be selected by a panel of biomarkers and laboratory findings and will be allocated to placebo
immunotherapy treatment according to their needs.

Condition or disease @

Intervention/treatment €

Phase @

Drug: Anakinra ar rhIFNy
Drug: Placebo
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Both viral and host pathophysiological factors drive COVID-19 severity

Viral infection1

 Shifting the focus of emerging data away from
the virus and towards the host inflammatory

response’

* No drug targeting the host inflammatory response COV' D_19 seve rlty

has yet been approved to treat patients with
COVID-19; numerous clinical trials are ongoing?

_ _ Excessive
The next three slides examine the three key aspects inflammatory

of host-driven disease pathology in more detail response in host

COVID-19, coronavirus disease 2019.

1. Local lung tissue
injury / inflammation#

2. Systemic
hyperinflammation?

3. Coagulopathy?

1. Kernan KF & Canna SW. Lancet Rheumatol [Epub 7 May 2020]; 2. McGonagle D, et al. Lancet Rheumatol [Epub 7 May 2020]. 3. Merad M, Martin JC. Nat Rev Immunol [Epub 6 May 2020]; 4. Vardhana SA, Wolchok ID. ] Exp 1

Med 2020; 217:e20200678.



Host factors driving COVID-19 severity:

1. Inflammation-driven local lung tissue injury

Innate immune regulation of antiviral defense
and tissue toxicity!

Normal
immune
homeostasis

Acute lung
injury

M Macrophage

|u.of/}\:u Peroxidase
L@ o QI-Ip )

ROS
o8 T-cell : S A
- @

MMPs.

Neutrophil

] Fibroblast
4 ’
L

Collagen

COVID-19, coronavirus disease 2019; DAMPs, damage-ass

* Initial viral infection and the resulting pneumocyte

lysis generates PAMPs and DAMPs, which activate
tissue-resident macrophages!

Production of cytokines, such as IL-1, and
recruitment of neutrophils, inflammatory
monocytes, and CD8* T cells:1-

* Control viral growth!?

* Induce tissue damage, leading to alveolar flooding and
fibrosist2

Persistent neutrophil-mediated alveolar damage
leads to interstitial flooding, ventilation/perfusion
mismatching, and hypoxemic respiratory failure!

ociated molecular patterns; MMPs, matrix metalloproteases; PAMPs, pathogen-associated molecular patterns; ROS, reactive oxygen species.
1. Vardhana SA, Wolchok JD. J Exp Med 2020; 217: e20200678; 2. Jamilloux Y, et al. Autoimmun Rev 2020; 19: 102567; 3. Barnes BJ, et al. J Exp Med 2020; 217:e20200652. 4. Merad M, Martin JC. Nat Rev Immunol [Epub 6 I‘«“Ii-,-' 2020].

Figure reproduced with permission from Vardhana SA, Wolchok JD. J Exp Med 2020; 217:e20200678 © 2020Vardhana and Wolchok CCBY-NC-SA 4.0.



Host factors driving COVID-19 severity:

2. Systemic hyperinflammation

COVID-19 disease progression and potential

* Patients with severe COVID-19 present with signs of molecular factors involved in an exaggerated
MAS/sHLH-like systemic hyperinflammation:*:2 inflammatory response’
* High serum levels of inflammatory cytokines and Genetic variants
chemokines? 'Y Expression
Inflammasome components ,
* Elevated blood inflammatory markers (e.g. CRP, ferritin), .[Eilgp;f;ﬂ?\f:y e
but less extreme values than those seen in other Perforingenes, ete

sHLH/MAS contexts?

Host inflammatory
in2
* Lymphopenia Viral response phase

*  Widespread hyperinflammation may lead to multi- mmune cells  Lung epithelium
organ damage? (a ) R » oon

IL-1, IL-6, IL-8, IL-2,
1L-10, TNFa, IFNa, | 1
IFNB, IFNy, IL-18 -

* Elevated ferritin and IL-6 correlate with mortality*

» Elevated CRP correlates with disease severity® Early infection Hyperinflammation

. . .. . Disease Progression
* Ongoing studies are evaluatingimmunomodulatorsin g

the treatment of COVID-19°%
COVID-19, coron sdisease 2019; CRP, C-reactive protein; DPP4, dipeptidyl peptidase 4; IFN, interferon; IL, interleukin; MAS, macrophage activation syndrome; sHLH secondary hemophagocytic lymphohistiocytosis; TNF,
tumor nec ';-:t r.
1. M gle D, etal. Autoimmun Rev 2020; 19:102537; 2. Jamilloux Y, et al. Autoimmun Rev 2020; 19: 102567; 3. Tay MZ, et al. Nat Rev Immunol 2020; 20: 363-74; 4. Mehta P, et al. Lancet 2020; 395: 1033-4; 5. Xu G, et al.3
Clin Rev Allergy Immunol [Epub 24 Apr 2020]; 6. Henderson LA, et al. Arthritis Rheumatol [Epub 15 Apr 2020]; 7. Colafrancesco S, et al. Autoimmun Rev 2020; 19: 102573.




Host factors driving COVID-19 severity:

3. Pulmonary intravascular coagulopathy

* Key features:

Pulmor.lary intravascular coag.ulopathy * Elevated levels of fibrin degradation products (D-dimers;
in COVID-19 pneumonial

reflects pulmonary vascular bed thrombosis with fibrinolysis)?!

Proinflammatory cytokines
and procoagulant factors

* Lower platelet counts?
* Coagulation abnormalities?

* Pulmonary microvascular thrombosis and haemorrhage!

Macrophages and lymphocytes
infiltrating vessel wall

* This inflammation-driven microthrombotic

immunopathology leads to right ventricular stress and
contributes to mortality?

Neutrophils

“ Proinflammatory
mediators ©

..... jate

A

w

ol

* Risk factors for cardiovascular disease might increase risk of
death in severe COVID-19 inflammation'

. @

Vascular rupture

and haemorrhage Cytokines and procoagulant .

o e | * Role of anticoagulation in the treatment of COVID-19 is
being explored!

COVID-19, coronavirus disease 2019. 26
1. McGonagle D, et al. Lancet Rheumatol 2020; 19: 102537. Figure reproduced with permission from McGonagle D, et al. Lancet Rheumatol 2020; 19: 102537.
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ANAKINRA WINDOW

Infection with SARS-CoV-2 (COVID-19) can be classified into three clinical stages of increasing severity:*
1. Early infection
2. Pulmonary phase
3. Hyperinflammation phase

ANAKINRA Non-invasive Intubation &
W|N[)()W2 ventilation = mechanical ventilation

ospital admission ‘

Stage Il
Pulmonary phase

ICU admission

Stage |
Early infection

Stage Il
Hyperinflammation phase

Time course

1. Siddiqi HK, Mehra MR. J Heart Lung Transplant 2020;39:405-407. 2. Kyriazopoulou et al. Nat Med 2021.



ANAKINRA & COVID-19: SAVE

An open label trial of anakinra to prevent
respiratory failure in COVID-19

AIAZQAHNQ2H B OANATO2
A) )
100 7 Hazard Ratio, 0.30 (95% CI, 0.20-0.46) 100 Standard-of-care + Anakinra
— P <0.0001 T —
Q)
g & 80 - 80 - Standard-of-care
c 3
38
S > 60 - Standard-of-care —_ 100 4
= S s 60 -
S5 s 90 -
E n - —
58 40 Z
€ o a 40 80 -
o ':.>; Standard-of-care + Anakinra
o 20 " _..—————'-‘__
2 B Hazard Ratio, 0.49 70
[} —-F'__ 20 E
(95% Cl, 0.26-0.91) ¥
0 -L. T T - r T n 0 T T T T T 1
0 2 4 6 8 10 12 14 P: 0.024 0 6 12 18 24 30
. Days of follow-up 0 r T T T )
No. at risk 0 6 12 18 24 30
sSoC 130 111 91 81 69 60 55 53 Days of follow-up
SOC+Anakinra 130 117 113 110 107 103 101 101 No. at risk
SOC 130 125 118 113 108 101
SOC+Anakinra 130 128 125 121 119 115

Kyriazopoulou et al. eLife 2021;10:e66125



ANAKINRA & COVID-19: SAVE-MORE

" |-I-'_"l—._,_l_ ]
—Placebo HR: 0.62 _Placebo
. 95%Cls: 0.45-0.87 .- :
I Anakinra £ Anakinra
= P: 0.005
95 0
E g 30
— 23
e =
s 5E .,
E °\° ta
S HR: 0.45 o 'E. |
v 95%Cls: 0.21-0.98 28 )
85 S0
P: 0.045 = -
= 10
-
o
80|
¢ 2 4 6 10 12 14
0 4 8 12 16 20 24 28 0 8
Survival (days) Time to (P/F<150 + HFO/MV) or death
Patients at risk (n) Patients at risk (n)
Placebo 189 189 187 186 182 181 179 176 Placebo 189 159 144 133 131 130 130 129
Anakinra 405 405 405 405 40 397 395 382 Anakinra 405 359 339 328 323 323 323 321

Kyriazopoulou, Nature Medicine VOL 27, 2021 1752-1760



su-PAR

Prognostic Role of Soluble Urokinase Plasminogen
Activator Receptor at the Emergency Department:
A Position Paper by the Hellenic Sepsis Study Group

Table 1 Expert position on the strengths and weaknesses of soluble urokinase plasminogen activator receptor (suPAR) for
the prognosis of patients at the emergency department (ED)

Reference Strengths

[10] Concentrations > 6 ng/ml have high sensitivity for unfavourable outcome and signify considerable risk of death

for patients admitted to the ED

[11] Concentrations < 4 ng/ml have high NPV for unfavourable outcome and allow discharge of the patient from
the ED
[14] Concentrations < 12 ng/ml for patients with infections and systemic inflammatory response syndrome have

high NPV for unfavourable outcome after 28 days

Reference Limitations

[1] Non-specific for certain discase entities
[3-6] Comorbidities such as chronic renal disease, HIV infection, solid tumour malignancy increase baseline levels
[10] Concentrations between 4 and 6 ng/ml do not clearly indicate the risk of unfavourable outcome for patients

admirtted to the ED

Velissaris, Infect Dis Ther (2020) 9:407-416



IL.-1 & COVID-19 SCOPE SCORE

Cell Repczrts_
Medicine

Development and validation of SCOPE score: A
clinical score to predict COVID-19 pneumonia
progression to severe respiratory failure

rable 1. The SCOPE score

;l-dimers (mg/L) CRP (mg/L) Ferritin (ng/mL) IL-6 (pg/mL) Points
).10-0.40 0.3-25.0 10-225.0 0.7-5.0 0
-0.40-0.57 =25.0-45.0 >225.0450.0 =5.0-12.0 1
-0.57-0.90 >45.0-85.0 =450.0-750.0 =12.0-300 2

>
3
oo

CgiPARSE ngiml fi=174)
P ARs=Enginl =13

=

1=

HR: 6.9
(05% CI: 2.7517.79)

(85% CI; 2.18-14.19)

p< 0.0001

Cumulative % of patients

< 0.0001

=

~ECIPE fa=131)
S OPEs= fpm151]

~0.90 ~85 >750 =30 3

“ach of the four biomarkers is allocated 0 to 3 points according to the g L LI L st Rt O

>oncentration. The final score is the sum of the points provided by — e

sach biomarker g.® P I X K E & B A

. * ig%m WM oM om oW ® e i;m W W W W M Mt
i SoC+Placebo (n=84) SoC+Anakinra (n=159)

Giamarellos-Bourboulis et al., 2022, Cell Reports Medicine 3, 100560



Lessons from pathophysiology: Use of individualized combination
treatments with immune interventional agents to tackle severe respiratory
failure in patients with COVID-19

Patient with SARS-CoV-2 pneumonia*® Intubation Mortalkty

en
i

+5p0, < 94% =+ Fever (> 37.5°C)

/\

Ferritin levels <500 ng/mL Ferritin levels 2500 ng/mL

l

~4= Comparztors === Comparators

40+ —— Larissa patients

—— | i i
401 Larissa patients

301 73213 (34.3%) 30- HR40, 95%C1 227.1, P01

204 o HR6.7, 95%Cl 4.4-10.3, P<0.001

36213 (16.9%) |

10 et 10213 (4.7%)

Immediately (< 12 hours)

|
-

10- 131213 (6.1%)

Immediately (< 12 hours) Anakinra 5-8 mg/kg/d SC or IV (d1->d10)?

I 1 c r““’"; : I I 1
0 10 20 30 0 10 20 30

, Days after immune intervention , Days after immune intervention
No. at Risk No. at Risk

Cumulative incidence (%)
Cumulative incidence (%)

Anakinra 2-4 mg/kg/d SC or IV (d1=>d10)?* Methylprednisolone 500 mg IV
= Corticosteroids (d1=>d7)23 (d1->d3)?>*xy-globulins 2 g/kg (d1—>d5)

Corticosteroids (d4 >d 10)2,3 Larissa patients 211 201 200 199 Larissa patients 213 209 208 205
Comparators 206 144 132 132 Comparators 213 200 190 185

No response A B

Fig. 5. Kaplan-Meier analyses of efficacy outcomes of “Larissa patients” and “Comparators”. (A) Intubation: Analysis includes 86 events-intubations in total. Patients
who died before intubation were excluded (2 from “Larissa patients” and 7 from “Comparators”). (B) Mortality: Analysis includes 46 events-deaths in total. Data from
patients who were event-free at the end of follow-up were censored at 30 days (one death occurred at 58th day of hospitalization in ICU).

Tocilizumab 8 mg/kg IV (one dose)*

Ntalekos, European Journal of Internal Medicine 88 (2021) 52—-62
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CYTOKINE STORM- HLH/MAS

Recommendations for the management of
hemophagocytic lymphohistiocytosis in adults

Table 1. Causes of primary and secondary HLH

Primary HLH (Mendelian inherited conditions leading to HLH)
(Table 4)

Defects in the cytolytic function of cytotoxic T cells and/or NK
cellg134651

Defects in inflammasome regulation'#?

Secondary HLH (apparently non-Mendelian HLH)"

Infections (mainly viruses, such as EBV, HIV, and CMV, but also
bacteria, parasites, and fungi)'

Malignancies (mainly malignant lymphoma)'®

Macrophage activation syndrome in autoinflammatory or
autoimmune disorders'"

Other causes (organ or stem cell transplantation; metabolic,
traumatic, iatrogenic [immunosuppression, vaccination, surgery,
hemodialysis] causes; and, rarely, pregnancy)™'¢

Table 2. HLH-2004 diagnostic criteria

The diagnosis of HLH can be established if Criterion 1 or

2 is fulfilled.

1. A molecular diagnosis consistent with HLH

2. Diagnostic criteria for HLH fulfilled (5 of the 8 criteria below)

Fever

Splenomegaly

Cytopenias (affecting =2 of 3 lineages in the peripheral blood)
Hemoglobin <90 g/L (hemoglobin <100 g/L in infants <4 wk)
Platelets <100 x 10%L
Neutrophils <1.0 X 10°/L

Hypertriglyceridemia and/or hypofibrinogenemia
Fasting triglycerides =3.0 mmol/L (ie, =265 mg/dL)
Fibrinogen =1.5 g/L

Hemophagocytosis in bone marrow or spleen or lymph nodes. No
evidence of malignancy.

Low or no NK cell activity (according to local laboratory reference)

Ferritin =500 pg/L

sCD25 (ie, soluble IL-2 receptor) =2400 U/mL

Rosee Blood 2019;133(23):2465



NHS DEFINITIONS

Haemophagocytic
Lymphohistiocytosis (HLH)

A rare condition and comprises a syndrome of
severe, uncontrolled, self-perpetuating

inflammation or hyperinflammation causing muilti-

organ failure with a very high mortality rate.

Primary (pHLH)

A genetic immune system defect usually
identified in infants or childhood leading to a
failure of immune regulation and
hyperinflammation

Secondary HLH (sHLH)

Results from a trigger from another disease
process leading to uncontrolled, pathological
inflammation (hyperinflammation). Most
commonly this is cancer (malignancy), infection
(sepsis) or rheumatological disease

Macrophage Activation Syndrome
(MAS)

sHLH triggered by rheumatic disease

Macrophage Activation Like Syndrome
in Sepsis (MALS)

sHLH triggered by sepsis

Cytokine storm syndrome (CSS)

This term includes, but is not limited to, HLH
(e.g., may also refer to MALS, CRS, MAS)

Cytokine release syndrome (CRS)

sHLH triggered by CART cell therapy

Hyperferritinaemic syndrome

Synonym for any cause of HLH




Triggering factors

Parasites Fungi
Leishmania
spp

Other

Mycobacterium

tuberoulosis

Rickettsia Taxoplasma

Escherichia coli spp spp Plasmodium spp Histoplasma spp
Staphylococcus spp
Other Viruses Non-infectious triggers
Other

Epstein-Barr

virus

Drugs

HIV

Vaccination
or acute

Other i
herpes Cytomegalovirus ~ 'MUNes Surgery

Predisposing diseases
Idiopathic

Other
Transplant
Other AOD

Other systemic
autoimmune diseases

Adult-onset Still's
disease

Systemic lupus
erythematosus

Other neoplasms

Other Lymphoma

haematological

malignancies
Hodgkin's

lymphoma

Leukaemia

Haemophagocytic lymphohistiocytosis

Figure 2: Main triggering factors and predisposing diseases of haemophagocytic lymphohistiocytosis in 2197 cases reported in adults (panel 1)

Ramos- Casal Lancet 2014; 383
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CYTOKINE STORM

(Lungs )
« Pneumonitis
« Pulmonary edema
« Dyspnea, hypoxemia
« ARDS

(Liver
« Hepatomegaly
« Elevated liver enzymes
« Increased hepcidin
« Hypoalbuminemia
« Liver injury
« Cholestasis

« Liver failure

(Kidneys
« Acute renal dysfunction or injury
|+ Renal failure

L

rNervous system
« Confusion
« Delirium
« Aphasia

« Seizures
»

~

( Constitutional symptoms

« Fever
« Anorexia

« Fatigue
A

(

' Vascular and lymphatic systems

« Cytopenia, anemia, leukocytosis
« Coagulopathy

« Hyperferritinemia, increase in other
acute-phase reactants (e.g., CRP,
p-dimer)

« Elevated cytokines (e.g., interleukin-1,
interleukin-6, interferon-y) and growth
factors (e.g., VEGF)

« Endothelial damage and vascular
permeability

« Capillary leak syndrome

« Vasodilatory shock

« Spontaneous hemorrhage
« Lymphadenopathy

Heart

« Hypotension

« Tachycardia

« Cardiomyopathy

(Rheumamlogic system
l « Vasculitis
« Arthritis, arthralgia

A
Gastrointestinal system
« Nausea
« Diarrhea

J

« Vomiting
= Ascites

skin

« Rash
« Edema

REVIEW ARTICLE

Figure 1. Clinical Presentation of Cytokine Storm.

A wide range of clinical and laboratory abnormalities can be observed in cytokine storm. However, all cases involve elevated circulating
cytokine levels, acute systemic inflammatory symptoms, and secondary organ dysfunction (often renal, hepatic, or pulmonary). ARDS
denotes acute respiratory distress syndrome, CRP C-reactive protein, and VEGF vascular endothelial growth factor.

Dan L. Longo, M.D., Editor

Cytokine Storm

David C. Fajgenbaum, M.D., and Carl H. June, M.D.

KAINIKEZ EKAHAQZEI2

Fajgenbaum N Engl J Med 2020;383:2255-73




The term cytokine storm syndromes describes conditions characterised by a life-threatening,
fulminant hypercytokinaemia with high mortality.

Cytokine storm syndromes can be genetic or a secondary complication of autoimmune or
autoinflammatory disorders, infections, and haematological malignancies. These syndromes
represent a key area of interface between rheumatology and general medicine.

Rheumatologists often lead in management, in view of their experience using intensive
Immunosuppressive regimens and managing cytokine storm syndromes in the context of
rheumatic disorders or infection (known as secondary haemophagocytic
lymphohistiocytosis or macrophage activation syndrome [SHLH/MAS]).

Interleukin (IL)-1 is pivotal in hyperinflammation.

Anakinra, a recombinant humanised IL-1 receptor antagonist, is licenced at a dose of 100 mg
once daily by subcutaneous injection for rheumatoid arthritis, systemic juvenile idiopathic
arthritis, adult-onset Still's disease, and cryopyrin-associated periodic syndromes.

In cytokine storm syndromes, where there is a need for higher doses (from 1-2mg/kg/day —
8 mg/kg/day), the subcutaneous route is often problematic, as absorption can be unreliable in
patients with critical illness, and multiple injections are needed to achieve the high doses
required. As a result, intravenous anakinra is used in clinical practice for sHLH/MAS, despite
this being an off-licence indication and route of administration.

Mehta, Lancet Rheumatol 2020; 2: 358—67



CYTOKINE STORM

Potential triggers and initiators
=\ latrogenic causes
(e.g.. CAR T-cell therapy,
blinatumomab, other T-cell engaging
immunotherapies, gene therapies).

Monogenic and
autoimmune disorders

primary or secondary HLH)

Path&g;
“(e.g., bacterial sepsis,
EBV-associated HLH, Covid-19)

(e.g., autoinflammatory disorders,

() Driver cells
« Adaptive T cells (CD4+, CD8%)
« Innate antigen-presenting cells NS

y\"\j/’

e . oo
nduced triggers
(macrophages, dendritic cells)

e ‘@'@" v') .“

pams * )
B2 4 8
“Cancer /
N7 e .‘/
/) —a \\ﬂ/ > —
S 7
e i

Immune hyperactivation

(—) Negative regulators

A « Antiinflammatory
£ cytokines (mterleukln 1(3

o—O

O

« Tregs, mesenchymal stem cells
- Decoy cytokine receptors (IL1RA)

» Inappropriate triggering or danger sensing
= Inappropriate or ineffective amplitude
of response
« Failure to resolve inflammation
and return to homeostasis

Inadequate
negative
regulation

' Interleukin-18 p
activation

Chemokines <
(e-g., MCP-1, MIP-1a)

Tocilizumab

-mw‘ ¢

(e.g., sepsis -induced CS)
(anti-interleukin-6

Emapal umab ]—1 ( |nterferon-1)

1 receptor antibody)
lnterleukm-G S Interleulnn-17

@) Pathologically
( sustalr?egd kine

production leading to
excessive circulating
cytokine levels

Infliximab
N

Anakinra

(e.g., CAR T-cell
therapy—induced CS)

L { Siltuximab

(anti-interleukin-1
receptor antagonist)

Prolonged activation of signaling pathways

.

Cytokine-induced
“collateral damage”

IL-1 mediates fever, hyperferritimia, coagulopathy, and production of IL-18;

@, Acute systemic mﬂammatory effects

@‘v Secondary organ dysfunction (e.g., hepatic, renal, pulmonary)
©) Dysfunction due to inflammation beyond normal response to pathogen
(if pathogen present)
@,s Cytokine-driven dysfunction (if no pathogen present)

Multiorgan failure

T-cell effector __Thl _Th9 ,
subgroups CCRL o CCR3 @/ CCRY @Z S\ CcRe 5/ Tlymphocyte
J v \ [ A g ( A
4 it Y 4 "' \
CCRS B T-bet CCR4 ﬁ» GATA-}} CCRG% PUL i CXCR4 ; ;f% j’
Ry )R ¥ O(CRSf, Y /
Vi pA B
c[)4u& ‘ cmf\ & g cmf\ 1= N S NS
Interleuikin-4 ‘Interleukin-17 | ereron-
Cellptr:kd_uds Interlaukin-2 i TR Interlelikin-9 : & ; ¥
(cytokines, Interlelskin:5 ) Interleukin-21 Perfprin
chemokines, Interferon-y ek Interleykin-10 " el
enzymes) ‘ Interlegikin-13 : Interleukin-22: Gran 'y.me
Recruitment Recruftment Recruftment Recrujtment Cytotaxicity
Macrophages Eosinophils v v
Mast cell Neutrophil Virally infected
£ Dendritic cells Basophils e RRIEIR i glr;se

5\ l_'k /1

Figure 3. T-Cell Effector Subgroups Involved in Cytokine Storm.
The master transcription factors (T-bet, GATA-3, PU.1, RORYT, and eomesodermin [eomes]), effector molecules, and cell targets are shown

for the following T-cell subgroups: types 1, 2, 9, and 17 helper T (Thl, Th2, Th9, and Th17, respectively) cells and cytotoxic T lymphocytes

Fajgenbaum N Engl J Med 2020;383:2255-73

IL-18 likely mediates hypersplenism, hypertriglyceridemia,hypotension, and elevated IFNg



Induction

First line
(consider
combination)

Second line

Maintenance

Consider
combination

and
personalised
taper

MANAGMEMENT OF CYTOKINE STORM SYNDROMES

< Consider in parallel

Switch off the cytokine storm

Treat the underlying cause

Treat complications

Anakinra IV or SC - start within 12 h of sufficient clinical suspicion (unless CRS after CAR T-cell therapy where
tocilizumab is indicated)

» Start at least 1-2 mg/kg per day (max 8 mg/kg per day)
« If IV or =100 mg SC daily, administer in divided doses or as continuous IV infusion
« [V route preferred if:

- High doses (=2 mg/kg per day or >100 mg daily) required

- Platelets <20 x 10°/L or haemorrhagic complications

- SC skin oedema

- Neurological symptoms

Corticosteroids
= Methylprednisolone 1 g IV daily (or if CNS involvement, dexamethasone 10 mg/m? 1V daily)
= Avoid or limit if driver unclear (might mask lymphoma diagnosis)

Intravenous immunoglobulin
« 1 g/kg per day for 2 days; consider repeating on day 14

Etoposide

Intrathecal methotrexate
« If CNS involvement, particularly if lymphoma-driven

Ciclosporin

Anakinra
« Taper down to 100 mg daily and convert IV dosing to SC

Ciclosporin or tacrolimus PO

Corticosteroids PO, at lowest possible dose for shortest duration

Rheumatological LT ;
- Autoinflammatory (eg, AOSD * Monitor for neutropenic
or sJIA): biological or Sepsis a..nd R
conventional DMARDs fungal lljfectlons
« Autoimmune (eg, SLE): * Supportive _
consider rituximab or » General (eg, II"IDFI’OF}ES,
cyclophosphamide blood products if
coagulopathy, or
Infection cytopenias)
- Antimicrobials « Organ specific (eg, renal
« If EBV-driven: rituximab replacement Fherapy,
« If multicentric Castleman’s ECM_O, or assisted
ventilation)

disease (HHV8): tocilizumab

Malignancy +

« Chemotherapy or
immunotherapy

latrogenic

« Discontinue culprit drug

« If after CAR T-cell therapy,
treat as per guidelines for CRS
and tocilizumab

Primary or familial HLH
« Emapalumab (if available)
« HSCT in eligible patients

+

Prevent complications

Consider prophylaxis for:

- Infection

« Antimicrobials,
particularly if neutropenic
or cumulative
immunosuppression

= Bone protection (when
appropriate)

Mehta, Lancet Rheumatol 2020; 2: 358—-67




ANAKINRA & HLH

Anakinra for the treatment of adult secondary HLH: a retrospective
experience

Table 3 Previously described cohorts of adult secondary HLH patients treated with anakinra are summarized

Author, Year N Causes of HLH (%) HLH-Directed Treatments Qutcomes

Dimopoulos, 2020 [22] 8 COVID-19 pneumonia/sepsis (100%) Anakinra 200 mg IV g8, corticosteroids (dosage Five of 8 patients (63%) survived. This reported OS

unspecified) was higher than historical series of patients with
sHLH in sepsis
Kumar, 2017 [18] 13 Autoimmune/rheumatologic (62%), hematologic Anakinra 100 mg subq q12 (given with cyclo- Nine of 13 patients (69%) survived, including 7 of 8
malignancy (23%), unknown (8%), other (8%) sporine, IVIG, and corticosteroids in most (88%) with autoimmune/rheumatologic discase
instances)
Monteagudo, 2020 [19] 5 Autoimmune/rheumatologic (80%), unknown (20%)] Continuous anakinra infusion (up to 2400 mg/d) Four of 5 (80%) patients survived. Two patients had
other previously responded poorly to subq anakinra
Sammut, 2020 [20] 4 CMYV viremia (25%), hematologic malignancy Anakinra 100 mg subq daily, with corticosteroids Two of 4 (50%) patients survived
(25%), rheumatologic (25%), unknown (25%) (75%), or with HLH-2004 protocol (25%)
Wohlfarth, 2019 [21] 8 Unknown (38%), hematologic malignancy (25%), Anakinra 100 m-200 mg g8, with IVIG (88%) and/ |Four of 8 patients (50%) survived hospitalization
autoimmune disease (13%), EBV viremia (13%), or high-dose CS (62%)

other (13%)

CMV cytomegalovirus, COVIDI9 coronavirus disease 2019, CS§ corticosteroid, £BV Epstein-barr virus, HLH hemophagocytic lymphohistiocytosis, /V intravenous, sf/LH hemophagocytic lym-
phohistiocytosis, subg subcutaneous

Naymagon, International Journal of Hematology, 2022




OFFICIAL

Existing pathway Key

New pathway

@ Entecent patway

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

Corticosteroids*
(uniess
contraindicated)

Intravenous
immunoglobulin

HLH 2004 Ciclosporin
protocol Further high
dose steroids
and etoposide

B Reterral
@ Dugnossevaluson
@ Treawmont

HLH diagnosed
(see inclusion criteria)
Patient considered for and
enrolied in clinical trial if
possible

Corticosteroids*
(unless
contraindicated)

Anakinra 1-8mg/kg by injection or infusion

Intravenous immunogliobulin may rarely be considered if
indicated™

Secondary HLH
(* treat trigger)

HLH

HLH 2004 Ciclosporin
protocol further high
dose steroids

higher dose

anakinra
etoposide
Ivig*

NHS GUIDANCE




ANAKINRA & MIS-A

Case Report

Multisystem Inflammatory Syndrome in an Adult (MIS-A)
Successfully Treated with Anakinra and Glucocorticoids

Paolo Cattaneo 1'2-*0 Alessandro Volpe 3 Chiara Simona Cardellino 2, Niccolo Riccardi !, Giulia Bertoli 10,
Tamara Ursini 1, Arjola Ustalli 4 Giovanni Lodi ®, Ivan Daroui ° and Andrea Angheben 1

CRP 278 mg/L CRP 275 mg/L CRP 208 mg/L CRP 59 mg/L

PCT 15.86 ng/mL PCT 7.07 ng/mL PCT 2.76 ng/mL PCT 0.81 ng/mL
WBC 12,000/mmc WBC 26,600/mmc WBC 25,300/mmc WBC 19,500/mmc
CRP 151 mg/L CRP 260 mg/L CRP 292 mg/L CRP 105 mg/L CRP 26 mg/L CRP 9 mg/L
SPCT 1.29 ng/mL PCT 11.50 ng/mL PCT 3.94 ng/mlL PCT 1.49 ng/mlL PCT 043 ng/mL PCT 0.11 ng/mL
<©WBC 10,700/mmc WBC 22,800/mmc WBC 22,300/mmc WBC 19,200/mmc WBC 20,500/mmc WBC 13,900/mmc

Methylprednisok { 40 mg q12h )( 1000 mg q24h || soomggq2ah | 250 mg q24h | progressive decalage |

Hydrocortisone 1 g

Cattaneo, Microorganisms 2021, 9, 1393



-1 & CAR-T-CELL TOXICITY




toxicity in large B-cell lymphoma

Clinical efficacy of anakinra to mitigate CAR T-cell therapy-associated

Despite unprecedented efficacy,1 the use of axicabtagene ciloleucel (axi-cel) for the treatment of patients with

relapsed or refractory large B-cell ymphoma (LBCL) remains associated with acute toxicity, such as grade $3
cytokine release syndrome (CRS) and immune effector cell-associated neurotoxicity syndrome (ICANS),

occurring in 11% and 32% of patients, respectively

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient & Patient 7 Patient &
Age, v 46 T2 50 83 59 = 24 38
Sex Female Male Male Male Male Female Male Female
ECOG PS 1 2 o 2 o 1 1 3
Histology DLBCL DLBCL tFL DLBCL DLEBCL tFL DLEBCL DLBCL
Ann Arbor stage A 1] " n n n n A
IPl score 3 E3 3 <4 3 3 3 <4
Pricr CHMS lymphoma Mo Mo Mo Yes Mo Mo Mo Mo
Previous treatment
Previous therapies, n 2 2 =1 3 a3 a3 a3 4
Refractory dissase Mo Mo Yes Yes Mo Yes Yes Yes
Previous ASCT Yes Yes Yes Mo Yes Mo Mo Mo
Inflammatory and disease burden markers
CRF, mgsL 2 13 51 4 232 36 191 214
Ferritin, mgs/L 1554 1135 3332 628 14 240 190 av18 6183
LDOH = ULM Mo Mo Mo Mo Yes Mo Yes Yes
Toxicity management
Treated toxicity ICAMNS G4 ICAMNS G3 ICAMNS G4 ICAMNS Ga ICAMNS Ga ICAMNS G4 HLH HLH
Tocilizumab start Day <+ Day 5 —_ Day <4 Doay 4 —_ Day 3 Day 11
Tocilizumab dose 8 mglkg M 2 8mglkg M 2 o amgikg M 2 8 mgikg M 2 o 8 mgikg IV <1 8 mgfkg IV x2
Corticosteroid start Day <4 Day 5 Day 34 Day 5 Day 6 Day 7 Day 3 Day 7
—Deanethasocs close BulBtmo i 1186 ma 62 A0 ool ol 40186 el 4080 0010 4lBB g abid 1286 o clded 4080 o020l
Day & Day 41 Day 31 Day 7 Day 10 Day 31 Day 7 Day 14

Anakinra start

100 mg SC daily <7 100 mg SC daily %7 100 mg SC daily =<7

100 mg SC daily <7 100mg SC every otherday =5 100mg SCdaily =7 100 mg SC daily <7 200 mg SC daily =1

Anakinra dose
Response to anakinra
Toxicity response Yes (GO) Yes (G1) Yes (GO) Yes (G2) Mo Mo Mo Mo
Toxicity recurrence Mo Mo Mo Yes Yes Yes Yes Yes
Day of death (cause) — Day 80 (preumonia) Day 71 (HLH) Day 18 (PD) Day 31 (ICH) Day 51 (ICANS) Day 17 (PD) Day 15 (HLH)

Prognostic Index; PD, progressive dissase; tFL, transformed follicular lymphoma; ULM, upper limit of nomal

Mo patient had received previous CAR T-cell therapy or ASCT. Seven of 8 patients were admitted to an intensive care unit. One patient had not received cortticosteroids, and 2 had not received tocilizumab before initiation of anakinea.
ASCT, autologous stem cell transplantation; CNS, central nervous system; DLBCL, diffuse LBCL; ECOG FS, European Cooperative Oncology Group performance status; G, grade; ICH, intracranial hemorrhage: IF], International

Strati, Blood Advances, 14 JULY 2020 x VOLUME 4, NUMBER 13
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Adipose Tissue Immunomodulation:
A Novel Therapeutic Approach in
Cardiovascular and Metabolic

Diseases
Adipokine Profile Dysregulation METABOLIC REGULATION AND
Adiponectin QI\D{%EBAI\BIE:)EL(BE TISSUE RESIDENT AND INFILTRATING
C1g/TNF-related proteins (CTRPS)
Omentin Macro.p-hages
SERPS Dendritic .Cells
Leptin Neu.trophl.ls
Resistin Eosinophils
Visfatin Mast Cells
. . . METABOLIC REGULATION AND ADAPTATION OF TISSUE
Visfatin OR pre-B cell colony-enhancing factor RESIDENT AND INFILTRATING LYMPHOID CELLS
(PBEF) T Cells
abT Cells
LCN2 and RBP4 Regulatory T Cells
gdT Cells
iINKT Cells

Innate Lymphoid Cells
Adipose Tissue ILC1s and NK Cells
Adipose Tissue ILC2s

AlZaim |, Front. Cardiovasc. Med. 2020, 7:602088 B Cells



Al Zaim |, Front.Cardiovasc.Med.2020,7

NEW AVENUES FOR ADIPOSE TISSUE
IMMUNOMODULATION IN METABOLIC
= ’ , = 5 - DISORDERS AND CARDIOVASCULAR
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The antagonism of IL-1R improved IR in T1D patients and DIO mice and in patients with impaired glucose
tolerance . One study however highlighted the importance of combining IL-1R antagonism treatment
with proper dieting for the treatment of obesity .

Osborn O, Cytokine. (2008) 44:141-8
Van Asseldonk EJP, Clin Immunol. (2015) 160:155-62
Van Poppel PCDiabetes Obes Metab. (2014) 16:1269-73



ANAKINRA and DIABETES

The interleukin-1 receptor antagonist anakinra improves
first-phase insulin secretion and insulinogenic index in subjects
with impaired glucose tolerance

A ™ e - Lo The main finding of this study is that

—_ Placebo . .

£ 10- = 4weeks of anakinra treatment improves

E ; E the insulinogenic index and augments the

Q < £ . . . .

8 j 3 o first-phase insulin secretion.

2 ¢l £ :

o °7 These observations suggest that

4 ; : . . oo : ; ; . anakinra can improve B-cell function.
0 30 60 90 120 0 30 60 90 120 . . .
Time (min) Time (min) However, second-phase insulin secretion,
C = p=0.03 D - insulin response after arginine and the
< ' ' o T\ maximal insulin concentration were not
° 154 = : :
E= 3 T influenced by anakinra
o —_— E 154 g
%E i E: / \I\I
E’g 5- 104 -
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0_ C T Lf U 1 v
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Van Popel ,Diabetes, Obesity and Metabolism 16: 1269-1273, 2014



ANAKINRA and DIABETES

One week treatment with the IL-1 receptor
antagonist anakinra leads to a sustained
improvement in insulin sensitivity in

insulin resistant patients with type 1
diabetes mellitus

Edwin J.P. van Asseldonk®, Pleun C.M. van Poppel®, Dov B. Ballak*®,
Rinke Stienstra®-®?-*, Mihai G. Netea?®, Cees J. Tack?®

In conclusion, one week of treatment with anakinra improves insulin sensitivity in patients with
34 type 1 diabetes
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Interleukin-1-Receptor Antagonist

in Type 2 Diabetes Mellitus
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Figure 2. Changes in Glycated Hemoglobin and Fasting Plasma Glucose Levels during the 13-Week Study Period. Figure 3. Beta-Cell Secretory Function.

Larsen, N Engl J Med 2007;356:1517-26




A randomised phase Il study of interleukin-1 receptor
antagonist in acute stroke patients

in Acute Stroke Investigators
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Conclusions: These data suggest that rhilL-1ra is safe and well tolerated in acute stroke. In addition, rhlL-
1ra exhibited biological activity that is relevant to the pathophysiology and clinical outcome of ischaemic

stroke. Our findings identify rhiL-1ra as a potential new therapeutic agent for acute stroke

J Neurol Neurosurg Psychiatry 2005;76:1366—1372
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The anti-atherosclerosis effect of anakinra, a
recombinant human interleukin-1 receptor
antagonist, in apolipoprotein E knockout mice

Beyond the roles of lipid-lowering therapy with statins, ezetimibe, and PCSK-9 inhibitor, the effective inhibition of
chronic inflammation may be an important component of anti-atherosclerosis treatment.

Interleukin (IL)-1B is an important mediator of inflammatory responses, driving the expression of mediators such
as COX-2, IL-1, IL-6, IL-12, intercellular adhesion molecule-1 (ICAM-1), vascular cell adhesion molecule-1, and the
(TNF-a) signaling pathway, which all contribute to the development of vascular remodeling and atherosclerosis .

The inflammasome is an intracellular multiprotein complex that activates a pro-inflammatory cascade in
response to signals from microbe-derived pathogen-associated molecular patterns and host cell-generated
danger-associated molecular patterns. Notably, intracellular protein NACHT, LRR, and PYD domain-containing
protein 3 (NLRP3) forms the NLRP3 inflammasome, which mediates the effects of IL-13 related to atherosclerosis

Conclusion IL-1 blockade with anakinra significantly reduced atherosclerotic plaque formation in ApoE—/- mice. Also,anakinra
reduced expression of inflammatory genes in endothelial cells, smooth muscle cells, and adipocytes and ameliorated
processes involved in vascular remodeling.

Anakinra could be a useful component of complementary treatment with standard regimen to reduce the residual CV risk.

Ku et al DOI: https://doi.org/10.21203/rs.3.rs-482370/v1



IL-1 and HEART

Persistent Expression of Cytokine in the Chronic Stage of Viral
Myocarditis in Mice Shioi, Circulation. 1996;94:2930

Effect of IL-1 Blockade with Anakinra on Heart Failure Outcomes in Patients with Anterior versus

Non-Anterior STEMI
Journal of Cardiovascular Pharmacology Publish Ahead of Print(February 2022)

DOI:10.1097/FJC.0000000000001240

Interleukin-1 blockade with anakinra and heart failure following ST-segment elevation
myocardial infarction: results from a pooled analysis of the VCUART clinical trials

..IL-1 blockade with anakinra for 14 days in patients with STEMI reduces the incidence of

new-onset HF or hospitalization for HF at 1 year following STEMI
Abbate , European Heart Journal - Cardiovascular Pharmacotherapy, 2022, 8; 5: 503-510

IL-1 Blockade in Patients With Heart Failure With Preserved

Ejection Fraction:  conCLUSIONS: Treatment with anakinra for 12 weeks failed to improve peak Vo2 and
Results From DHART2 /£ /\/co2 slope in a group of obese heart failure with preserved ejection fraction patients.

Van Tassell, Circ Heart Fail. 2018 August ; 11(8):



Inhibition of Interleukin-13 and Reduction
in Atherothrombotic Cardiovascular
Events in the CANTOS Trial

CENTRAL ILLUSTRATION Time to the First Serious Cardiovascular Event and the Total (First and
Subsequent) Serious Cardiovascular Events Over Time in the CANTOS Study

CONCLUSIONS Anti-inflammatory
therapy with canakinumab significantly
reduced the total number of
cardiovascular events in patients with
prior MI and evidence of residual
iInflammatory risk.

0.4 4

o
('S}

o
o

(Cardiovascular Risk ReductionStudy
[Reduction in Recurrent Major CV
Disease Events] (CANTOS);
NCT01327846 00-

o

Mean Number of Events per Patient (A)
or Kaplan-Meier Event Rate (B)

0 500 1,000 1,500
Days Since Randomization
Number at risk:

Placebo 3,343 2,979 2,690 1,074 216
Active 6,717 6,085 5,569 2,209 454
—— Placebo: Total Events ~ -———- Placebo: First Event
—— Canakinumab: Total Events ------ Canakinumab: First Event

Everett, ] Am Coll Cardiol 2020;76



G Gmal @ YouTube @ Xaprec Bg Metappoon @

B u.s. National Library of Medicine
Find Studies v About Studies v

ClinicalTrials.gov

Submit Studies = Resources v About Site v PRS Login

[ Save this study

Home >  Search Results >  Study Record Detail

Anakinra Versus Placebo for the Treatment of Acute MyocarditlS (ARAMIS)

The safety and scientific validity of this study is the responsibility of the study sponsor
A and investigators. Listing a study does not mean it has been evaluated by the U.S.
Federal Government. Read our disclaimer for details.

Sponsor:
Assistance Publique - Hépitaux de Paris

Information provided by (Responsible Party):
Assistance Publique - Hopitaux de Paris

Disclaimer  [FJ] How to Read a Study Record

Study Details Tabular View No Results Posted

ClinicalTrials.gov Identifier: NCT03018834

Recruitment Status @ : Completed
r January 12, 2017
Last Update Posted @ : June 15, 2022

Go to E

Study Description

[T S



ANAKINRA & HEART

TABLE 3 | Anakinra for the heart.

| Inflammation in acute myocardial infarction

1+ Exercise performance in heart failure

1+ Oxygen consumption in heart failure

1 Systemic inflammation in heart failure

| Hospitalizations for recurrent acute heart failure

| Pain and inflammation in recurrent idiopathic pericarditis

+ Function in acute myocarditis and heart failure

1+ Exercise tolerance in heart failure associated with rheumatoid arthritis

Cavalli G and Dinarello CA (2018) Front. Pharmacol. 9:1157



ANAKINRA IN CANCER

Safety and immunologic activity of anakinra in HER2-negative metastatic breast cancer (MBC).
Meeting Abstract | 2016 ASCO Annual Meeting |
DOI: 10.1200/JC0.2016.34.15_suppl.e14565 Journal of Clinical Oncology - published online before print May 20, 2016

Inflammasome as a Therapeutic Target for Cancer Fluorouracil and bevacizumab plus anakinra
Prevention and Treatment for patients with metastatic colorectal cancer

refractory to standard therapies (IRAFU): a single-
! l

arm phase 2 study

ABSTRACT
In preclinical models, IL-1B inhibition could enhance the efficacy of fluorouracil (5-FU). In this phase 2 study,
NF-xB we assessed the activity and safety of 5-FU plus bevacizumab and anakinra (an IL-18 and a inhibitor) in
— | 1B INF-y activation patients with metastatic colorectal (mCRC) refractory to chemotherapy and anti-angiogenic therapy.

Eligible patients had unresectable mCRC; were refractory or intolerant to fluoropyrimidine, irinotecan,
oxaliplatin, anti-VEGF therapy, and anti-EGFR therapy (for tumors with wild-type KRAS). Patients were
treated with a simplified acid folinic plus 5-FU regimen and bevacizumab (5 mg/kg) both administered
o I by intravenous infusion for 30 min every 2 weeks. Anakinra (100 mg) was injected subcutaneously once

CD4 Tcell NK cells MDSCs JAK/STAT Chronic daily. The primary endpoint was the 2-month response rate determined upon CHOI criteria.
CD8' T cell signaling inflammation Thirty two patients with metastatic colorectal cancer were enrolled. Five patients demonstrated
response (Choi criteria) and 22 patients had stable disease as the best 2-month overall response.
L l l Median progression-free and overall survival were 54 (95% Cl, 3.6-6.6) and 14.5 months (95% Cl,
9-20.6) respectively. Twenty patients experienced grade 3 toxicity. No grade 4 or 5 toxicity related to
. . therapy occurred. The most common grade 3 adverse events were neutropenia in 8 (25%) patients,
digestive side effects in 7 (21.9%) patients and hypertension in 6 (18.75%) patients. No treatment-related
— . deaths or serious adverse events were reported.5-FU plus bevacizumab and anakinra has promising
activity and a manageable safety profile, suggesting that this combination might become a potential

treatment option for patients with refractory mCRC.

Huyen Trang Ha Thi, J Cancer Prev 2017;22:62-73) Isambert, Oncolmmunology, 2018, 7:9, e1474319



Supporting the gastrointestinal
microenvironment

during high-dose chemotherapy
and stem cell transplantation
by inhibiting IL-1 signaling

with anakinra
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ANAKINRAIN CGD

Anakinra for Treatment of Liver Abscesses in a Patient with a Novel
CYBB Variant of Chronic Granulomatous Disease

Caroline To, Journal of Clinical Immunology,2021

Netherlands
TheJournal of Medicine

LETTER TO THE EDITOR

Anakinra for the inflammatory complications

of chronic granulomatous disease
F.L. van de Veerdonk, M.G. Netea, C.A. Dinarello,J W.M. van der Meer 2011

IL-1 receptor blockade restores autophagy and reduces
inflammation in chronic granulomatous disease in mice

and in humans
de Luca et al. PNAS March 4, 2014 vol. 111 no. 9



SARCOIDOSIS

PROTOCOL Open Access
)

Check for

Interleukin-1 blockade in cardiac sarcoidosis: =
study design of the multimodality assessment
of granulomas in cardiac sarcoidosis: Anakinra
Randomized Trial (IMAGIC-ART)

Anakinra 100 mg s.q. daily
in addition to standard of care (n=14)

* Heart Rhythm or Japanese
Ministry of Health Diagnostic

Criteria X
+ Cardiac PET FDG w/in 2 mos Standard of care

* CRP=2mg/L (n=14)
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Fig. 1 Design of the Multimodality Assessment of Granulomas in Cardiac Sarcoidosis—Anakinra Randomized Trial (MAGIC-ART). The overall study
design is represented as a schematic. Abbreviations: CMR, cardiac magnetic resonance; CRP, C-reactive protein; HRS, Heart Rhythm Society; PET,
positron emission tomography; Qol, quality of life. Procedures shown in brackets are additional testing done as part of the VCU Imaging Sub-study

>y

~

Kron et al. J Transl Med (2021) 19:460




Chronic Infections
Tuberculosis

Leprosy

Whipple Disease
Osteomyelitis

Chronic pyelonephritis
Subacute bacterial
endocarditis

Chronic cutaneous ulcers

Inflammatory Arthritis
Adult-onset Still disease
Ankylosing spondylitis
Juvenile idiopathic arthritis
Psoriatic arthropathy
Reiter syndrome
Rheumatoid arthritis

Gout

Others

SECONDARY AMYLOIDOSIS

Causes of secondary, AA, amyloidosis

Conditions Predisposing to Chronic Systemic Vasculitis

Infections

Cystic fibrosis
Bronchiectasis
Kartagener syndrome
Epidermolysis bullosa
Injected drug abuse
Jejuno-ileal bypass
Paraplegia

Sickle cell anemia
Immunodeficiency

Common variable immunodeficiency

Cyclic neutropenia

Hyperimmunoglobulin M syndrome

Hypogammaglobulinemia

Sex-linked agammaglobulinemia
Human immunodeficiency virus/AIDS

ANCA associated vasculitis
Behcet disease

Giant cell arteritis

Polyarteritis nodosa
Polymyalgia rheumatica
Systemic lupus erythematosus
Takayasu arteritis

Periodic Fevers

Neoplasia
Adenocarcinoma
Basal cell carcinoma
Carcinoid tumor
Castleman disease
Gastrointestinal stromal
tumor

Hairy cell leukemia
Hepatic adenoma
Hodgkin disease
Mesothelioma

Cryopyrin-associated periodic feveRenal cell carcinoma

syndrome

Familial Mediterranean fever
Mevalonate kinase deficiency
Tumor necrosis factor receptor
associated periodic syndrome
Inflammatory Bowel Disease

Atrial myxoma, Inflammatory abdominal aortic aneurism, Retroperitoneal fibrosis
SAPHO (synovitis, acne, pustulosis, hyperostosis, and osteitis) syndrome, Sarcoidosis

Sinus histiocytosis with massive lymphadenopathy

Sarcoma

Papa, Rheum Dis Clin North Am . 2018 Nov,;44(4):585-603



SECONDARY AMYLOIDOSIS

Empirical use of anakinra in AA amyloidosis of
uncertain aetiology

T Lane’, DM Rowczenio, JA Gilbertson, JD Gillmore, AD Wechalekar, PN Hawkins, HJ Lachmann

From 8th International Congress of Familial Mediterranean Fever and Systemic Autoinflammatory Diseases
Dresden, Germany. 30 September - 3 October 2015

Conclusion

...... AA amyloidosis is a potentially reversible cause of renal failure.
A therapeutic trial of anakinra is worth trying as it is potentially completely
effective and has a better safety profile than high dose corticosteroids, other

anticytokine or immunosuppressive drugs.

Lane et al. Pediatric Rheumatology 2015, 13(Suppl 1):070
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As with all biologic agents, an increase in infection frequency has been reported for anakinra.
Nevertheless, in comparison to other biologic agents, anakinra has an unparalleled safety
benefit deriving from short half-life and effect duration, and has demonstrated a remarkable
record of safety

Fleischmann et al., 2006; Mertens and Singh, 2009)

In humans, anakinra has been administered to patients with active infections (Hennig et al.,,
2010; van de Veerdonk et al., 2011), and in over 2000 patients in trials of sepsis and septic
shock without any increase in mortality despite exceedingly high dosing (30-fold higher than
the current approved dose of 100 mg/day; Dinarello et al., 2012

Subcutaneous administrations of anakinra often cause
injection site reactions

neutrophil levels occasionally fall below the normal
range, only to rise rapidly upon cessation of treatment
(Cavalli and Dinarello, 2015)



Long-term efficacy and safety of anakinra in a patient with

Behcet’s disease and concomitant tuberculosis infection

Unlike anti-TNFa treatment, IL-1 inhibition has shown a good safety profile regarding
the risk of severe infections, particularly in relation to tuberculosis (TB) reactivation.

Emmi, International Journal of Dermatology 2016

BMJ Open Trial summary and protocol for a phase
IT randomised placebo-controlled
double-blinded trial of Interleukin 1
blockade in Acute Severe Colitis: the

TASO trial

Methods and analysis IASO is a phase Il, multicentre, two-
arm (parallel group), randomised (1:1), placebo-controlled,
double-blinded trial of short-duration anakinra in ASUC.

lts primary outcome will be the incidence of medical (eg,
infliximab/ciclosporin) or surgical rescue therapy (colectomy)
within 10 days following the commencement of intravenous
corticosteroid therapy. Secondary outcomes will include
disease activity, time to clinical response, time to rescue
therapy, colectomy incidence by day 98 post intravenous
corticosteroids and safety. The trial aims to recruit 214
patients across 20 sites in the UK.

Thomas MG, et al. BMJ Open 2019;9:e023765
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H IL-1 £xel Kupiapxo pOAO aTNV evEPYOTTOINON Kal dlaTiPENoNn TG PAGYMOVIC

Me Tn dpAacon TNG o€ TTOAAOUG IOTOUC KAl Opyava CUUUETEXEI OTNV
TTaBoualoloyia TTAEIOTWY TTabrnoewv

H avaoToAr TNG TEKUNPIWPEVA CUUBAAAEI 0TV QVTIMETWTTION TTOAAWV
PAEYPUOVOO WV VOONUATWV

H mTpoo@patn adeiodOTnNCr) TOU avaouvOuaouEVOU avaoToAéa TnG IL-1 oTnv
avTigeTwTrion TNG COVID-19 atredeice 0TI N Xpron QuTWY TWV aywywV
UTTOPEI va CUPBAAAEI OTO HEANOV OTNV QVTIMETWTTION VOONnUAaTwy TTou N IL-1
dladpapartifel onUAVTIKO POAO.
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