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2UVTOVIOTIKA ETTITpOTTA

AisuOuvrng: EuayyeAocg I. lNauapéAroc-MmoupurrouAng
KaBnyntn¢ MNaboAoyiag-Aoipwiewv

AvaTtrA. AieuBuvTig: ZwTtAplog To16dpag
KaBnyntn¢ MNMaboAoyiag-Aoipweewyv

MéEAN

Mewpylog AnPOTTOUAOG, Kabnyntrig Evrarikig OspaTreiag-AoIHWEEwY
MixanA ZapdpkKog, AvamAnpwtrig KaBnyntig Maboloyiag-AoIpwiewv
Napu@aAid NMouAdkou, Emikoupn Kadnyrtpia MaBoAoyiag

EAévn ZapTraTdkou, Emikoupn Kadnyrtpia MaBoAoyiag






2OBAPEZ AOIMQ=EIZ: H MO 2YXNH AITIA NATKOZMIAZ
ONHZIMOTHTAZ
(https://www.global-sepsis-alliance.org)
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1918 (Spanish Flu)
20-40 million deaths
H1N1

EAAGOa 2018:
>4000 kpouopaTa IAapdg

TpExouaeC KAIUATIKEC aAAQVEC:

: avaduaon VEWV AOINOYOVWY ATTEIAWV

MaAAia 2017: ypitrn



H ANAIKAIOTHTA

I'vworiko medio:
EmrayyeApartieg Yyeiag (1atpoi,
PAPUAKOTTIOIO0l, VOONAEUTEG)

BioAbyoug

EmoTtApoveg o€ EIdIkKEGC EQappoyEG TNG
TexvoAoyiag (11.x. EpBIo-pnXavikoi,
TexvoAdyol Navouopiwv).

AvrllepoBlaKn avroxn
AVOEKTIKA VOOOKOUEIOKA TTaBoyova
ATtTouaia VEwV avTIBIOTIKWV
[Maykoouiog Opyaviouog Yyeiag: utrapiBuov 1
aTrelAn

Q¢ 10 2050*: >20 ekaToupUpIa
vAvVATOI/€TNCIWG ATTO ACIMWEEIG ATTO AVOEKTIKA
MIKPORIa.

KuBépvnon HIMA: atmé 1o 2008 olkovouiKn
emddTNON YIA VEQ AVTIBIOTIKA

*https://www.bbc.com/news/health-28098838



AOIMQZ=EIZ: -2014

104 cful/g

104> cfulg
(Streptococcus spp,

Lactobacillus spp
Prevotella spp)

1078 cfulg
(E.coli, B.fragilis)

10% cfu/g
(E.coli, B.fragilis)

AepoBia/avagpopia: 1/1000

Eicodog pikpoopyaviouwyv
o€ OTEIpa KOIANOTNTA

Mn-£101Kr/€101KN

AvoOoI0Kn atTOKKPIoN

EmmiAoyr avTiBioTIKwyv
KaTteuBuvopevn atro

m
«XAwpida»




AOIMQZ=EIZ: 2014-

10° phylla/g ZENIZTHZ
(ouvoonpotnteg, HIV)
BAKTHPIAKA
SYSTATIKA/ DNA
107phylla/g METABOAITEZ (MovIdiwuaTiKi,

EmyeveTIKEG HETABOAEQ)

RNA

12
1012 phylla/g (usTavpfcpwua)

MpwrTeiveg/PeTABOAITEG

1014 phylla/g
¥ 7’

* AvoOIOoKn a1TOKKPIoN o
Mn-€101kry/ EkTTa1deuduevn/E1dikn

« TpoTomoinon HIKPORILUATOC -~y |NO2OX




EKIMNAIAEYTIKOI ZTOXOI

XprRon vEwv avTIIKPORIOKWY Kal TEXVIKEC TOTTIKAG XOPNynong Kal
ATTOOECEUONG

NEEC DIaYVWOTIKES TEXVOAOYIEC avayvwpiong TNG EVEPYOTTOINONG TWV
MOpPIaKWV dOPWYV TOU CEVIOTH (OTTEKTPOOKOTTIO Raman, vavouopia)

NEEC HOPIAKES DIAYVWOTIKEG TEXVIKEC TAXEIOC avixveuong Tou TTaBoydvou
TexVIKEC avAAUONC KAl TPOTTOTTOINCNG TOU MIKPORBIWPATOC

Exmraideudpuevn avoolakr) attokkpion (TpIiTn Jop@ry avooIakAG aTTOKKPIoNG:
KaBopilel TNV £TTIRiwoN TOU EeVIOTr META OOPBAPEC AOIMWIEEIC)

2 UYXPOVEG EPEUVNTIKESG TTPOCEYYIOEIC



AOMH NMPOIMPAMMATOZ METAINTYXIAKQN 2MOYAQN

A 'Eéaunvo : « NoooAovia Kai

OeparreuTikn»
NeWTEPA AVTIMIKPOBIOKA/AVTIHUKNTIACIKA [Eéaunvo

KUpieg BakTnpiakég Kal 10yeveig AoIuwEEIg/@uuaTiwan «/7CYKTIK' 8K7TO(i5£UO’»
NOCOKOMEIOKES AOIUWEEIG Exmraideuon o€ TakTikd EEwTepikd laTpeia Kai
"EAeyxoc AoIuWEEwv Movadeg Eidikwv Aoipwéswy EKMA

Ta&iSiwTiKN laTpikn «EpeuvnTikn yeBodoAoyiay

* BaoikA kai reipapaTiki Eépeuva
o XapaKTnEIoTIKA KAIVIKWV JEAETWV
o 2XEOIOOPOG KAl EKTEAETN KAIVIKWV PHEAETWV

B Eéaunvo : «AAnAcmtidpaan éeviarn-raBoyovouy
ZAyng
ApxEg avaAuong Kal Katénong Tou avepwITIVOU YOVIDIWUATOG
ZUOXETION ETTIVEVETIKWV JETABOAWY Kal AOIHWEEWV
AMnNAeTTIOpacn yoviBIaKNAG £KQAoNG Kal HETABOAITWY 0T dIayVWOTIKA Kal
BepatreuTIKn
Mopiakég dlayvwOoTIKESG PEBODOI
MaBoAoyik avaTouikr/KutTapoAoyia aTn didyvwaon Kal avTIJETWITION
Exraideuduevn avoolakr) atToKKpIion




A'ESAuNVOo «AITTAWMATIKA Epyaoia»

Epyacisc Avaockomnong

* Avaokotrnon 6€partog 1nG
BiBAloypa@iag.
doItnTéC TTou dev £TMIBUPOUV Va EpsuvnrikéC epyaaoiec
eceAixBouv o€ utrownR@Ioug «  PortnTéc TToU MOUPOUV va eEgAixBoUv
OIDAKTOPEG. O€ UTTOWAPIOUC DIOGKTOPEC.
EvBappuveral n uttoBoAn TTpog EKTIOVNON £PEUVNTIKAS £PYATiac yia

onuooieuon og EAANVIKO £eVOYAWOOO 1aTPIKO TTEPIOBIKG
geEVOYAWO OO 1aTPIKG TTEPIODIKO.

Ta ovépata Twv dUO QOITATWV TTPWTA
ME UTTOOEICN 1I0OTINNG CUPMETOXNG
(equal contribution).

2 XEOI00NOC WOTE VA PTTOPEI va UTTOPEI
vVa JoipaoBei o€ dUO TUAMATA €KACTO
TWV OTTOIWV VA PTTOPEI va UTTOOTNPIEE!
Mia OITTAWMATIKA Epyaaia.




MEAAONTIKH Q®EAEIA A TOYZ
AMNMOPOITOYZ

IATPOI NOZHAEYTEZ
. ,  KAVIKD E€eidikeuon AoIwEEIg
Egeidikeuon {\omwﬁag I RAIVIEN AikalohoynTikd o€ 6éon NoonAguTti
MikpoioAoyia. AOIGOEEY

AikaloAoynTIka o€ B€on . _ .
NoluwEloAdyou ) avahoyeg BETEIg G i 1 G| e RIS

AuvaTdTnTa AKOONUAIKAC £EEAICNC.
| ik ESEASTIS BIOAOI OI/KTHNIATPOI

Ecei1dikeuon KAvikr) MikpoBioAoyia,
avooofloAoyia.
AikaioAoynTIKG o€ avaloyeg BEoelg

AuvatoTnta akadnuaikAg eEEAIENG.

PAPMAKOI10IOI
Eceidikeuon avripikpofiakr Beparreia.

AikaloAoynTika o€ Bon
dappakotroiol ] Emtnpnt/EmoTam MHXANOAOIOlI/XHMIKOI MHXANIKOI

AVTIBIOTIKWYV 1] avaAoyeg BEOEIG » ECeidikeuon véeg TEXVOAOYiEC
AuvatoTnTa akadnuaikng eCEAIENG. » AikaloAoynTIKA o€ avaloyeg BEoelg
* AuvatoTnta akadnuaikng eEEAIENG.







PATHOGENESIS INDICATES THE BEST
CANDIDATE TO RECEIVE ANAKINRA

(Giamarellos-Bourboulis EJ, et al. Cell Host Microbe 2020; 27: 992)

UNFAVORABLE OUTCOME
Favourable prognosis 1

ADMISSION Immune cell Immune cell Immune cell
WITH PNEUMONIA @ @ @
(o) D D
D D D
{oAvee) D D

“‘Appearing well”
BUT eventually

o)

developing SRF
need of MV

o © =

MV: mechanical ventilation; SRF: severe respiratory failure DAMPs: Danger-associated molecular patterns



DANGER-ASSOCIATED MOLECULAR
PATTERNS (DAMPs) IN COVID-19

Interleukin (IL)-1a @ All other DAMPs
(directly released from the lung) l
L-la @@ Interleukin (IL)-18 W

Y

INFLAMMATION

: Endogenous Antagonist



SUPAR-GUIDED ANAKINRA TREATMENT FOR VALIDATION OF THE RISK AND
EARLY MANAGEMENT OF SEVERE RESPIRATORY FAILURE BY COVID-19

THE SAVE STRATEGY

‘ PREVENT
Unfavorable outcome

Pneumonia
Hospitalization
pO./FiO,: 150-400
Oxygen mask/nasal oxygen
SuPAR =6 ng/ml

Anakinra
® Recombinant human receptor antagonist
® Block the action of IL-1a and IL-13

SUPAR: soluble urokinase Plasminogen Activator Receptor



SuPAR FOR EARLY PROGNOSTICATION
(Rovina N, et al. Crit Care 2020; 24: 187)

TEST SET .
(Rovina N, et al. Crit Care 2020; 24: 187) Validation cohort 1: ISIC
(Azan TU et al. I Am Soc Nephrol 2020; 31: 2725-35)
o0 352 patients
il Progression into severe respiratory failure

80

*  SuPAR <4.6ng/ml: 2.6%
* SuPAR 4.6-6.8 ng/ml: 17.9%
* SuPAR >6.8 ng/ml: 44.9%

60

40

Validation cohort 2: ISIC

(Meloche C et al. JACC 2021; 77: abstract 1088-13)

959 patients

s v " u Biomarkers for prediction of severe respiratory failure
Time (days) to severe respiratory failure o suPAR > LDH > IL-6 > ferritin

20

Cumulative % of patients with SRF

IL: interleukin

ISIC: International Study of Inflammation in COVID-19
LDH: lactate dehydrogenase

ROC: receiver operator characteristics

SUPAR: soluble urokinase plasminogen activator receptor



SAVE PHASE 2 TRIAL: ANAKINRA EFFICACY
(Kyriazopoulou E, et al. eLife 2021; 10: e66125)

11.5% (95% CI 7.1-18.2%)

_ 100 7 Hazard Ratio, 0.30 (95% ClI, 0.20-0.46)
5 P: 4.6 x10%8 100 Standard-of-care + Anakinra
£ 80 A - o, e
k<)
¢ 60 - Standard-of-care _ 22.3% (95% Cl 16.0-32.2%)
5 £ 60 |
3 <
E 40 - _':_E
o g
2 . 3 40 A
- Standard-of-care + Anakinra 0
E 20
3 20 Hazard Ratio, 0.49
22.3% (95% CI 16.0-30.2%); n= 130 1(95% Cl, 0.26-0.91
o L L . : : . : . o5% ’
0 2 4 6 8 10 12 14 P: 0.024
Days of follow-up 0 T T T T '
0 6 12 18 24 30

Cl: confidence interval Days of follow-up
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namred, .
medaicine https://doi.org/10.1038/541591-021-01499-z

‘W) Check for updates

Early treatment of COVID-19 with anakinra guided
by soluble urokinase plasminogen receptor
plasma levels: a double-blind, randomized
controlled phase 3 trial

Evdoxia Kyriazopoulou®7, Garyfallia Poulakou?, Haralampos Milionis?, Simeon Metallidis?,
Georgios Adamis®, Konstantinos Tsiakos ®¢, Archontoula Fragkou’, Aggeliki Rapti¢,

Christina Damoulari’, Massimo Fantoni®3, loannis Kalomenidis ©°, Georgios Chrysos™,

Andrea Angheben®", llias Kainis', Zoi Alexiou™, Francesco Castelli’*, Francesco Saverio Serino',
Maria Tsilika', Petros Bakakos', Emanuele Nicastri’, Vassiliki Tzavara'®, Evangelos Kostis™,
Lorenzo Dagna®?°, Panagiotis Koufargyris ©, Katerina Dimakou?, Spyridon Savvanis’,
Glykeria Tzatzagou??, Maria Chini?*, Giulio Cavalli?®, Matteo Bassetti?*, Konstantina Katrini’,
Vasileios Kotsis?*, George Tsoukalas?®, Carlo Selmi?’, loannis Bliziotis?®, Michael Samarkos ©?%°,
Michael Doumas?®, Sofia Ktena', Aikaterini Masgala®, llias Papanikolaou®32, Maria Kosmidou©3,
Dimitra-Melia Myrodia? Aikaterini Argyraki®?, Chiara Simona Cardellino", Katerina Koliakou3*,
Eleni-loanna Katsigianni3*, Vassiliki Rapti?, Efthymia Giannitsioti'®, Antonella Cingolani®,

Styliani Micha**, Karolina Akinosoglou®*, Orestis Liatsis-Douvitsas®34, Styliani Symbardi®¢,
Nikolaos Gatselis®’, Maria Mouktaroudi***, Giuseppe Ippolito®", Eleni Florou®3*, Antigone Kotsaki’,
Mihai G. Netea®3%3° Jesper Eugen-Olsen®4°, Miltiades Kyprianou®3*, Periklis Panagopoulos*,

George N. Dalekos? and Evangelos J. Giamarellos-Bourboulis @34



THE SAVE-MORE, PIVOTAL RCT

(Kyriazopoulou E, et al. Nature Medicine doi: 10.1038/s41591-021-01499-z)

Inclusion criteria
Age 218 years, both genders, ICF

. Confirmed SARS-CoV-2 infection
. LRTI: positive chest-X-ray or CT PRIMARY ENDPOINT
« Plasma suPAR 26ng/ml 11-point WHO ordinal scale

Placebo + SoC

Anakinra 100mg subcutaneously/day + SoC v
I
7
Day 1 (enrolment) Day 4 Day 7 Day 10 (End of Day 28
Safety lab Safety lab Safety lab treatment) (Primal‘y
Biomarkers Biomarkers Biomarkers )
Viral load Viral load Viral load endpoint)
suPAR-guided Anakinra treatment for Validation of the risk and Early Management _ g h
Of seveRE respiratory failure by COVID-19 (EudraCT number: 2020-005828-11) T compued tomograpny
National Ethics Committee of Greece approval 161/20 LRTI: lower respiratory tract infection
Comitato etico dell'istituto nazionale per le malattie infettive “LAZZARO SPALLANZANI" IRCCS of 01.02.2021 SOC: standard-of-care
suPAR: soluble urokinase Plasminogen Activator Receptor

www.clinicaltrials.gov NCT04680949



http://www.clinicaltrials.gov/

PRIMARY ENDPOINT
11-point WHO Clinical Progression ordinal Scale by day 28

Assumption of ordinal regression analysis

Goodness-of-fit test
(Pearson’s chi-square test)
p: 0.172

Assumption of proportional odds
(test of parallel lines)
p: 0.131

Cls: confidence intervals
OR: odds ratio
SoC: standard-of-care

%

mDeath

m MV with PIF<150 or vasopressors
NIV or HFO
Hospitalized, no oxygen

® Symptomatic, independent
Fully recovered, PCR (-)

mMV with P/F<150 and vasopressors, hemodialysis or ECMO
mMV with PIF>=150

Hospitalized with oxygen
B Symptomatic, assistance needed

Asymptomatic, PCR (+)

100 1§

80 1

60 +

40 o

20 o

L S

ORUnadjusted: 0.36
(95%Cls: 0.26-0.49)

p: 3.6 x 10-1°

.

SoC+Placebo (n=189)

SoC+Anakinra (n=405)



PRIMARY ENDPOINT
ORDINAL LOGISTIC REGRESSION OF WHO-CPS BY DAY 28

_ Univariate analysis Multivariate analysis

026049 3.59 x 1010 026050 7.74 x 1010
1.28-2.83 | 0.002 0.59-3.80 | 0.395
Severe COVID-19 by

1.95 1.31-2.90 | 0.001 1.29 0.51-3.27 | 0.582
WHO (Yes/No)
BMI >30 kg/m? (Yes/No) 0.87-1.61 | 0.267 0.81-1.50 | 0.530

Country 0.74-1.88 | 0.482 0.77-2.03 | 0.350

(Italy vs Greece)

Group of treatment
(Anakinra vs placebo)

Intake of dexamethasone
(Yes/No)

Cls: confidence intervals



TIME TO RESPIRATORY FAILURE

40| HR: 0.62
95%Cls: 0.45-0.87 _SoC+Placebo
(n=189)
_—SoC+Anakinra
p: 0.005 . (n=405)

l

31.7% (95%Cls: 25.5-38.7%)

]
(=]

_'_I_
T

20.7% (95%Cls: 17.1-24.9%)

Cumulative % of patients with
respiratory failurre
5

ClI: confidence interval
HFO: high-flow oxygen
HR: hazard ratio 0 3 5 5 0 2 2

MV: mechanical ventilation
SoC: standard-of-care Time to (P/F<150 + HFO/MV) or death




Adding anakinra to current Standard-of-Care (SoC)
2.8 times more likely to improve overall clinical status

towards completely resolving the viral infection and preventing severe respiratory failure/death

Patient state SoC + Placebo SoC + Anakinra
Fully recovered, PCR(-) m 26.5% m 50.4%
Asymptomatic, PCR (+) @ m
Hospitalized, moderate disease m @
Hospitalized, severe disease ﬂ 6.3% i 3.1%

Dead M 6.9% ﬂ 3.2%












