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12/2019-22 September 2020:
31174627 Confirmed cases - 962.613Deaths = /&

14-day COVID-19 case notification rate per 100 000, as of 22 of September, 2020
<20.0 20.0-590.9 [ s0.0- 1199 [l = 120.0 Mo new cases reported

7747 No cases reported by WHO and no cases identified in the public domain

The boundaries and names shown on this map do not imply official endorsement or acceptance by the European Union. Date of production: 22/09/2020
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Spike glycoprotein (S) ™
(required for the entry of the
infectious virion particle)

Membrane protein (M)

(most abundant viral protein) | Major structural proteins

Envelope glycoprotein (E)
(smallest among the major
structural proteins) ~

Nucleocapsid protein (N)
+ single-stranded positive
sense RNA genome

Lipid bilayer

FIG 2 SARS-CoV-2 virus structure.

Dhama K et al - 2020.- Coronavirus disease 2019-COVID-19. Clin Microbiol Rev 33:e00028-
20. https://doi.org/10 .1128/CMR.00028-20.
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E| SARS-CoV-2 viral infection of host airway cells

receptor

4

TMPRSS2 activates viral S protein and
cleaves ACE2 receptor to facilitate
viral binding to host cell membrane.

HOST AIRWAY CELL

Virus enters host cell via endocytosis,
releases its RNA, and uses cell machinery
to replicate itself and assemble more virions.

One infected host cell can create
hundreds of new virions, rapidly
progressing infection.
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Fig.1: Pathophysiology of COVID-19.

From: Extrapulmonary manifestations of COVID-19
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A Lung alveolar epithelial cells

A Enterocytes of the small intestine

A Arterial and venous endothelial cells
A Arterial smooth muscle cells

Hamming et al J Pathol 2004
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Figure 4. In the brain (A), ACE2 is e>xpressed only in endothelium @Grrow) and vasaular smooth musde cells. In the liver (B).
Kupffer cells, hepatocytes, and the endothelium of sinusoids are negative. Luminal staining in bile duas is occasiomally observed
@rrow-head). Vascular endothelium (@rrow) and smooth muscle cells are positive. In the spleen (), ACE2 is not expressed in
cells of the iIMmmune system. Vasaular and red pulp sinus endothelium is positive. In the kidney (I3)., ACE2 is present in glomerular
visceral @rrow) and parietal (arrow-head) epithelium, in the brush border (short arrow) and orroplasm of proximal tubular cells,
and in the crtoplasm of distal tubules and colleaing ducts

Hamming et al J Pathol 2004
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Demographic and clinical features of critically ill )
patients with COVID-19 in Greece: The burden Koz
of diabetes and obesity

P. Halvatsiotis “*', A. Kotanidou”, K. Tzannis“, E. Jahaj”, E. Magira ",

M. Theodorakopoulou “, G. Konstandopoulou “, E. Gkeka 9, C. Pourzitaki“, N. Kapravelos “,
S. Papoti®©, M. Sileli“, C. Gogos/, D. Velissaris/, N. Markou 9, E. Stefanatou 9,

G. Viachogianni”, E. Aimoniotou”, A. Komnos', T. Zafeiridis’, P. Koulouvaris’/,

A. Armaganidis©, A. Bamias “, G. Dimopoulos "
-

A "1 nfiraerevf] nez zracf 1] Es?2 1¢] srrorly

Parameters Group AN =21 (23.3%) Group BN = 24 (26.7%) Group C N = 45 (50%) p-value
Age (years) <55 56-65 >66

Median (25-75th percentile)
BMI (kg/m?) 308 (28-35.1) 294 (26.5-329) 277 (26-29.3) 0.003'
Parameters Group A N =21 (23.3%) Group B N = 24 (26.7%) Group C N = 45 (50%) p-value
Mechanical ventilation 0.636
No 2(95) 3(12.5) 3(67)
Yes 19(90.5) 21 (87.9) 42 (933)
Outcome 0.902
Death in ICU 7(39) 8 (34.9) 11 (25.6)
Discharged 3 (15) 3(13) 6 (14)
still in ICU 10 (50) 12 (522) 26 (60.4)

Diabetes Research and Clinical Practice 2020



Demographic and clinical features of critically ill 1)
patients with COVID-19 in Greece: The burden

¢ Y :[ IQ:DVI D 19 of diabetes and obesity

P. Halvatsiotis ™", A. Kotanidou ”, K. Tzannis “, E. J’ahaj‘;, E. Magira”,
M. Theodorakopoulou “, G. Konstandopoulou “, E. Gkeka C. Pourzitaki“, N. Kapravelos “,

S. Papoti®, M. Sileli“, C. Gogos/, D. Velissaris/, N. Markou9 E. Stefanatou “,
G. Vlachogianni ", E. Aimoniotou”, A. Komnos', T. Zafeiridis', P. Koulouvaris’,
AL Armaganldls , A. Barias “, G. Dimopoulos ©

alive/non obese || alive/obese | [deceased/non obese]| | deceased/obese | Total

"alinn

Age of the obese patients in relation to outcomes

Age (years)
4 45 5 5 60 65 70 75 80 8 90
1

Diabetes Research and Clinical Practice 2020
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Table 1. Advantages and disadvantages of molecular diagnostic methods for detection of

SARS-CoV-2.

NAAT extraction method Advantages Disadvantages
TRT-PCR Reference method. high Long TAT without automation
sensitivity and specificity,
compatibility with automation
and multi-panels
Nested PCR Increased sensitivity due to Longer TAT and lower
the added pre-amplification specificity due to the higher
step risk of contamination
RT-LAMP Shorter TAT Possible slightly lower
sensifivity
RT-uPCR Possible slightly lower
sensitivity
Gene expert Automation, high sensitivity High costs, limited number of

and specificity, molecular

rapid test

samples per time

Caruana G et al.
CMI 2020; Accepted Article https://doi.org/10.1016/j.cmi.2020.06.019
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Post- mortem findings in CoVID-19 pneumonia

ZRDS COVIB19

Barisione M, Grillo F, Ball L et al, Virchows Archiv 2020
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Fibrosis & evolution of CoVID-19

Early DAD Mid DAD Late DAD

£
s

;’éf/ x Pneumolysis

%+ < Alveolar cell infiltration
S 8B < Alveolar Mucocinosis

~. M * Fibrosis

Vasculolysis

‘v ;"f A \"\

Ig!

Barisione M, Grillo F, Ball L et al, Virchows Archiv 2020
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Distinct phenotypes in CoVID- 19 patients

Phenotype 1 Phenotype 2 Phenotype 3:
multiple, focal, over - perfused  atelectasis and peribronchia | opacities patchy ARDS like pattern
ground glass opacities and iInhomogeneously distributed inhomogeneously distributed
normally aerated areas and hypoperfused and hyper and hypoperfused

— —

Robba C et al. Respir Physiol Neurobiol. 2020 May 10:103455
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CT lung evolution in CoVID 19

In critically ill patients

Phenotype 1 is rare
Phenotype 3 is
frequent

Phenotype 3
evolves in pneumolysis,
fibrosis,
& complicated with VAP
Robba C et al. Respir Physiol Neurobiol. 2020 May 10:103455
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Less Is more = Primum non nocere !

Close down the lungs and keep them
resting to minimize ventilator-induced lung

injury Fxniration Insniration

LOW PEEP
LOW DP

. e

v/
A e 7‘/'
e

V b Eggnthyll 1 UA g iaératey Wingg é U
keeping atelectasiS the consolidated lungs at rest !

Minimal PEEP for minimal SatO,(88-95%)/PaQ(55- 80 mmHg)

Minimal Right Ventricle impairment !
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Comnaf‘“é'::ndmme Acute Myocaret Heart Failure Pericardial Effusion Thromboembolic
(STEM o{ NSTEMD® Obs#ruy e GADY + Cardiogenic Shock + Tamponade Complications

1

LT R

TS Cytokine Stress
Dysregulation® Cardiomyopathy®

Hendren et al Circulation 2020
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Wuhan/China Mt Sinai, NY

A 3-12r [R{nseuv ] 2736 patients admitted

~

A 40-60%) RI T I ny?f nss [toFab@T* April 12

36% had an elevated

troponin-1 (>0.03 ng/mil)
dszllnin ecEery ?Sr.l&)hadatroponiﬂb

~

0,
A BI R4S aUr B HB3% 0.1ng/ml on admission
1VUf rREOGIE[R[?ruUr

- . _
A sslnenpltringoeuvy I6.3/ohadatropon|_r+|>
<10% 0.1ng/ml at any point
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STIR sequence in short-axisview STIR sequence in 4-chamberyiew

Riccardo et al JAMA Cardiol 2020
Derived from www.icharc.org sept 7 report

Shorttau inversion eoovery (STIR)
sequances in shom-axis view @)and
4.chamber view (E) showed diffuse
myocardialsignal hyperintensity of
the biventricularwall suggesting
interstitial edema. Results were
confirmed on the T2-mapping
sequances in short axis view () and
4.chamber view (D). Phase-sensitive
imversion recovery (PSIR) sequances
inshort-axis view (E)and 4.chamber
wiew (F) showed diffuse biventricular
lata gadoliniumenhancement. All
imagesdemorstrated a
circumferentil pericardaleffusion,
especiallyaroundthe right ventricle.
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Cardiac events in pneumonia

1.4+
= poorer long term prognosis
0.8
0.6
J o
7
o patients without intra-hospital cardiac complications
=== patients with intra-hospital cardiac complications

0.0+

T T T T T T T

o o 20 an Aan 50 60

menths

Figure 1. Kaplan-Meier estimates of time to primary outcome events (death
for any canse) in  patients with or without intrahospital cardiac
complications.

Cangemi et al Am J Cardiol 2015

New onset heart failure post pneumonia

OR for new onset heart failure

13

n

9

nr adnd

31-90

21-180 181-365 1-5 years

Time post discharge (days)

Corrales-Medina et al Am Heart J 2015
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A

Primary vs secondary
A Probably secondary

Pei et al J Am Soc Nephrol 2020

A 333 patients : China, 251 (75.4%) abnormal
urine dipstick , 35 (10.5%) developed AKI

ICNARC 26% dialysis need

New York ICU 31% (Cummings et al Lancet
2020)

Autopsy series mostly acute tubular
necrosis (Vasquez- Bonilla et al Hum Pathol
2020)

Ronco et al Lancet Resp Med 2020

Idilman et al Eur Radiol 2020;Aug 29:110
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Anosmia / ageusia : up to 2/3rds
Ischaemic stroke
A 2-6% in hospitalised patients, higher in severe disease

-~

A 6 % Wuhan (Li et al), 2% Milan (Lodigiana et al),
A 23% France (Helms et al)* ICU population
Encephalopathy

Encephalitis

A 8 cases reported to date

Guillain-Barre

A 19 cases reported to date

Acute disseminated encephalomyelitis and myelitis

A 2 cases reported to date

Ahmad et al J Clin Neurosci 2020
Ellul et al Lancet Neurol 2020
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Possible accelerated dementia

Heneka et al Alzheimer Res Ther 2020
Depression and chronic fatigue

Concerns over possible increased Parkinsons
A 3-5x increase post 1918 HIN1
Beauchamp et al J Parkinsons Dis 2020
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[ A) SARS-CoV-2 ENTRY ] [ B) CYTOKINES ] [ C) THROMBOSIS ]

Endothelial cells

3 (
TMPRSS-2 . <= als

IL-2R ko
siL- ( t-PA
e

T A
Activated Th L(\j M Plasmin’pjasminogen
SARS-CoV-2 N
A siL-6R \{
) .00 ..Y ﬁ @ Platelets
ws® Og Xz ok Red Blood cell
W v/ @

Pons S- Crit Care 2020
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HEALTHY - COVID-19

=
Cross-sectional area {(mm~}

10

Figure 4: Visual representation of the blood vessels colored according to their size. Red denotes the small vessels, yellow the
mid-size vessels and blue the larger vessels.

Lins M et al Acta Radiol 2020
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interstitial and perivascular
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ROV Iymp_hocytic pneun!opia with

. 4| multifocal endothelialitis

./

Multiple fifbrinous
microthrombi (arrows)
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Ackermann M et al - N Engl ] Med 2020;383:120-8.|
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thrombotic

microthrombi within
microangiopathy ,

Coronary vessels Pulmonary artery )
glomerular capillary
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Lung and heart thombus Macroscopic splenic and hepatic infarction
Hanley et al - Lancet Microbe 2020 Published Online August 20, 2020 https://doi.org/10.1016/52666-5247(20)30115-4




A Severe COVID-19 Case Complicated by Right
Atrium Thrombus

Anastasia Anthi 2™ Department of Critical Care, Attikon University Hospital, National anc
Dimitrios Konstantonis Kapadistrian University of Athens, Athens, Greece

Maria Theodorakopoulou
Olympia Apostolopoulou
Irene Karampela

== Georgia Konstantopoulou
U 4 stavroula Patsilinakou
C Apostolos Armaganidis

Georege Dimopoulo

¢ 2
7?8

¥ S gnid- esophageal 4- chamber view (ICU day15) ¥ s gnid- esophageal 4- chamber view (ICU day36)
Thrombus in the right atrium No evidence of residual thrombus

e i Am J Case Report 2020 ;21:€926915
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GIT

A Diarrhoea
A Abdominal pain

Liver

A iad UaUI Agi CAE ZE¢+ E T CyyCA
A Severe hepatitis is extremely uncommon

Skin

A Vasculitis (covid-toes), erythema, urticaria , chicken- pox like lesions

Kawasaki- like syndrome in children
PRIV

Patel et al J Clin Virol 2020
Gupta et al Nature Med 2020
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Influenza Zssociated Pulmonary Aspergillosis (IAPA)

Influenza patients
- requiring hospitalization: DO0.1%{mortality 4%)
- requiring intensive care: D5 10% (mortality: 20- 25%)

IPA in ICU patients with Influenza : 19%
- 14% in norimmunosuppressed patients
- 32% in immunosuppressed patients
- 5% in control group (CAP with neg. airway influenza PCR)

Influenza = Independent risk factor for IPA (aOR5.2 (95% CI, 2.610.3)
- Other risk factors: high APACHE II, male sex, corticosteroids
__1 use of corticosteroids contra -indicated in influenza

Verwey PE, et al. ICM 2020
Schauwvlieghe A, et al. Lancet Respir Med 2018
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COVID 19 Associated Pulmonary Aspergillosis

Multiple case report and limited case series

- Largest cohort so far : Whyte et al. (CID 2020)

- REulticenter, prospective cohort

- Study focus: ICU patients with deteriorating respiratory function
one week post COVID diagnosisi mycological examination with blood
and deep respiratory samples, Total n=135

- IFD: 26.P6- IPA: 14.1%east infection: 12.6%

- Risk factors for IPA: corticosteroid use and chronic respiratory disease

- Overall mortality: 38% (53% in patients with IFD)
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A

Data from controlled trials suggest that they do not provide a clinical benefit for patients
with COVID 19

A RECOVERY trial investigators. No clinical benefit from use of hydroxychloroquine in hospitalised patients with
COVID19. https://www.recoverytrial.net/news/statement -from -the- chief-investigators - of- the- randomised-
evaluation- of- covid- 19 therapy- recovery - trial - on- hydroxychloroquine - 5- june- 2020- no- clinical - benefit-
from - use- of- hydroxychloroquine - in- hospitalised - patients - with - covid- 19.

A uKf: 4zCui OAEi gJ | -idtiedniehtsA Updajen Wydroxyet@Ebquing. 2 M2
https://www.who.int/emergencies/diseases/novel -coronavirus - 2019/global research - on- novel- coronavirus -
2019 ncov/solidarity -clinical - trial - for - covid- 19 treatments .

A Tang W, Cao Z, Han M, et al. Hydroxychloroquine in patients with mainly mild to moderate coronavirus disease
2019: open label, randomised controlled trial. BMJ 2020; 369:m1849

A

Cavalcanti AB, Zampieri FG, Rosa RG, et al. Hydroxychloroquine with or without Azithromycin in Mild-to-
Moderate Covid-19. N Engl J Med 2020.
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A Macrolide
A Anti-inflammatory effect
A  Possible bacterial co-infection in patients with pneumonia

A Rate of bacterial co-infection 1%

A Cons
A No direct action on coronaviruses
A  Side effects (cardiotoxicity ) when combined with chloroquine

A gzithromycin and hydroxychloroquine C QTcprolongation
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 ulticenter, randomized, open - label, three - group, controlled trial
no supplemental oxygen or a maximum of 4 liters /min
667 patients radomised to 3 arms 1:1:1

A standard care

A standard care plus hydroxychloroquine (400 mg twice daily)

A standard care plus hydroxychloroquine (400 mg twice daily) plus azithromycin at a dose of 500 mg
once daily for 7 days

A the proportional odds of having a higher score on the seven - point ordinal scale at 15 days was not
affected by either hydroxychloroquine alone (odds ratio, 1.21; 95% confidence interval [CI], 0.69 to 2.11;
P =1.00) or hydroxychloroquine plus azithromycin

A Prolongation of the corrected QT interval and elevation of liver -enzyme levels were more frequent in

patients receiving hydroxychloroquine, alone or with azithromycin, than in those who were not
receiving either agent.

N Engl J Med .2020 Jul 23;NEJM0a2019014.
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C In vitro activity against an array of RNA virus families including:
A Filoviridae, Paramyxoviridae, Pneumoviridae, and Coronaviridae
C Intravenous administration once daily via 30-120 min infusion

A Loading dose: RDV 200mg
A Maintenance dose: RDV 100mg
A Available in injection solution and lyophilized powder for reconstitution

C Inhaled RDV formulation is under investigation
C RDV is not suitable PO due to almost complete first pass metabolism
C Metabolism is thought to be predominantly mediated by hydrolase activity

C Major routes of elimination include renal (74%) and biliary (18%) U

Sheahan TP, et al.Sci Transl Med 2017™:eaal3653 Warren et al, 2016 Nature
https://www.gilead.com/purpose/advancing -global- health/covid - 19/working- to- supply-remdesivir - for - covid- 19



? Es N B cRemdepiv (RDV)

A Remdesivir (RDV)is a prodrug of a nucleoside analog that inhibits viral RNA -
dependent RNA polymerase with broad spectrum antiviral activity observed in vitro
against member of several viral families including filoviruses (e.g. Ebola) and
coronaviruses (e.g. SARS CoVand MERS CoV)*

RDV intracellularly undergoes rapid conversion to active nucleoside triphosphate ( RD\VTP), GS 4439024
RD\- TPis efficiently incorporated into the nascent RNA chain by viral RNA-dependent RNA polymerase (RARp) resulting in

delayed RNA chain termination during viral replication 45
RNA synthesis ATP/RDV-TP 3 Delayed chain termination

R T, — DT

Zhu, Na; et al. New England Journal of Medicine. United States. 382 (8): 727 733.d0i:10.1056/NEJM0a200101Zhou et al Nature Feb 3,2020,Lu et al. Lancet 2020,
Warren TK, et al. Nature2016531:3845, Gordon, et al. 2020 https://www.jbc.org/cgi/doi/10.1074/jbc.AC120.0130560 MK, et al. Sci Reports 2017;43395.
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53 patients treated with Remdesivir Wang. Lancet 2020
U 30 patients (57%) were receiving MV 105 — Remdesivir
. 08 —— Control
u 4 (8%) were ECMO. R [t
Follow-up of 18 days s o]
U 36 patients (68%)improvement in oxygen- £ os]
support 5 3]
U 25 patients (47%) were discharged EEREEEEEE
. . umber at ris Time since start of study (days)
(i 7 patients (13%) died (numbber consared)
Remdesivir 158 155 147 123 101 82 63 25
Contral 78 B % 64 & £ 82 %
- Insufficient statistical power © © © @ @ (© (0 169
- Treatment started late A s e et N
- Absence on data regarding virus he A of patiants wishout ceal eibrovermanberas st inluded in the
reCOVe ry number at risk.

Grein G. NEJM 2020
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Hospitalized patients Placebo or
Data Source Target N Standard of Key Question Data Available- Key Publication
Moderate | Severe Critical Care
Beigel NEJM May 2020: RDV superior to
; Is RDV safe and effective | PBO in time to recovery®
NIAID
gﬁzgl‘;mb'ﬁsg 1063 treatment for COVID-19
ACTT1 0 e patients?
NCTO04280705
Goldman NEJM May 2020: Similar 5
[(J GILEAD Is a 5 day treatment day/10 day efficacy in severe COVID-19
Randomized Open 400 course as effective and (non-mechanically ventilated)?
GS-US-540-5773 label e safe as a 10 day course of
NCT04292899 RDV?
Olender Clinical Infectious Diseases
) July 2020: RDV was associated with
[(J GILEAD Real-world, ) e Is RD\Q effective when significantly improved recovery compared
Retrospective 818 compared ©© RW non-RDV' it standard of care (p<0.001)3
Non-RDV cohort?

GS-US-540-5807

*N = non-RDV cohort. 312 patients were inc. in RDV cohort within this study

Beigel JH et al. NEJM 22 May 2020 Goldman et al. NEJM 27 May 20200Qlender SA, et al. Clinical Infectious

Diseases, 24 July 2020

(
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NIAID Study (ACTT1)

Preliminary efficacy results of RDV compared to placebo Improvement at Day 15
Z: RRR: 1.32; 95% CI 1.12 to 1.55
g 20 p<0.001 3 OR: 1.50; 95% ClI
8 15 ° 1.18t0 1.91
@ 15 3 P=0,001
= 2 2
g 10 S
% 1
=
[T o
RDV (n=538) Placebo (n=521) ,
Overall (Primary Endpoint) Overall (Secondary Endpoint)
RDV produced 32% faster time to recovery and reduced RDV produced 50% higher rate of clinical
time to recovery from 15 to 11 days compared to placebo improvement on the ordinal scale compared to

_ , _ I placebo
*Improvement/recovery was defined as the first day during the 28 days after enrollment on which a patient
<qtisfied categories 1,2, or 3 on the eight category ordinal scale

Beigel JH et al. NEJM 22 May 2020
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Mortality by 14 Day in Overall Population Recovery and Death by Day 14 according to Ordinal
14 -
11.0 Score at Baseline
12
Baseline ordinal 4 5 6
10 scale
- RDV Placebo RDV Placebo RDV Placebo RDV Placebo
3"_ 8 (n=67) (n=60) (n=222) (n=199) (n=98) (n=99) (n=125) (n=147)
= Number of 61 47 177 128 47 43 45 51
g 6 Recoveries
= gplen s @ 5 6 (4-8) 7(69) ST e eay  NENE (2
4
> RRR (95% Cl)* 1.38(0.94, 2.03) 1.47 (1.17, 1.84) 1.20 (0.79, 1.81) 0.95 (0.64, 1.42)
o Deaths 0.46 0.22 1.12 1.06
RIV (n=538) Placebo (n=521) HR (95% CI) (0.04-5.08) (0.08, 0.58) (0.53, 2.38) (0.59, 1.92)
There was a non- statistically significant trend toward lower RDV was associated with shorter time to recovery and survival
mortality in the RDV group vs the placebo group by Day 14 benefit among patients with a baseline ordinal score of 5

Beigel JH et al. NEJM 22 May 2020SmPc Veklury July 3, 2020. COVID 19 Treatment Guidelines, NIH
https://www.covid19treatmentguidelines.nih.gov/antiviral -therapy/remdesivir/
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Preliminary Results of NIAID Study (ACTT-1): Safety Summary

Remdesivir (N= 541) Placebo (N=522)

Organ Class Serious AEs No. (%) No. (%)
Any System Organ Class Any 114 (21.1) 141 (27.0)
Renal and urinary Acute kidney injury 2 4(0.7) 7(1.3)

Glomerular filtration rate decreased 2 3(0.6) 2 (0.4)
Infections and infestations Pneumonia viral 3(0.6) 7(1.3)
Respiratory, Thoracic and mediastinal Respiratory failure 28 (5.2) 42 (8.0)
disorders Acute respiratory failure 9(1.7) 12 (2.3)
Vascular disorder Hypotension 2(0.49) 12 (2.3)

SAEs were numerically lower in RDV (21%) compared to placebo (27%)

4 SAE events (2 in each arm) were judged by site investigators to be related to the study product
a. The combined number of subjects with either glomerular filtration rate decreased and/or acute kidney injury are 7 for Remdesi vir and 9 for Placebo.

(o ' S Beigel JH et al. NEJM 22 May 2020
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SIMPLE Study

1G-to-5 dayS AdeSted Odds Ratio (aOR) Observed Rates at Day 14

1.2 80

1
(95% Cl, 0.51, 1.12)

65 64
54 54

M 5 days of RDV (n=200) 60

0.8 M 10 days of RDV (n=197)
40

0,6
0,4 20 g 11
0.2 o =B

Clinical Clinical Mortality rate
improvement recovery

Odds Ratio

0]

AClinical improvement - defined as an improvement of two or more points from baseline on a predefined 7 - point scale, ranging from
hospital discharge to increasing levels of oxygen support to death
AcClinical recovery - defined as no longer requiring oxygen support or discharged from the hospital

. ? 1i
m Goldman et al. NEJM 27 May 2020
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Analysis of RDV vs Standard of Care

Phase 3 trial and a retrospective cohort of patients with severe COVID -19 treated with SoC
Recovered by Day 14 Mortality at Day 14
100 aOR 0.38
20 95% CI (0.22 to 0.68)
59,0 12,5
&0
= = 1o 7.6
40
o ° RDV (N=312) Non-RDV Cohort (n=818)
RDV Cohort (n=312) Non-RDV Cohort (n=818)

By Day 14, RDV was associated with significantly improved recovery
and 62% reduced odds of death compared to a retrospective RW standard of care cohort

} 'H'ﬁfm"u‘iﬁ Olender SA, et al. Clinical Infectious Diseases, 24 July 2020
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Mortality at Day 14: RDV vs Placebo or SoC

ACTT 1: Mortality by Day 14* Study 5773/ RW Study 5807 Analysis
Mortali% at Day 14
HR: 0.70 aOR 0.
14 95% CI ( 0.47 to 1.04) 95% CI (0.22 to 0.68), p=0.001
12 14
ai::ﬂll 12
= ==
© 8 - 10
Ly £ .
[=]
4 =
6
2
4
1]
RDV (n=538) Placebo (n=521) 2
0
Ordinal scale?® 4 | 5 6 _ RDV (N=312) RW Non-RDV Cohort (n=818)
Deaths 0.46 0.22 1.12 1.06
HR (95% CI) (0.04, 5.08) (0.08, 0.58) (0.53,2.38) (0.59, 1.92)

Hospitalized patients on RDV numerically trended towards lower
mortality vs placebo with a survival benefit in those requiring
supplemental O, *

RDV used in clinical trial was associated with
62%reduced odds of death compared to a RW SoC
cohort 2

s Beigel JH et al. NEJM 22 May 20200lender SA, et al. IDSA. 2020COVID 19 Treatment Guidelines, NIH
https://www.covid19treatmentguidelines.nih.gov/antiviral -therapy/remdesivir/
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A.CONVALESCENT PLASMA

Antibodies

Anti-inflammatory 2®

cytokines

Other factors?

COVID-19

Clotting or/and
anti-clotting factors

-

SARS-CoV-2 recipient

.. . — Albumin

. *®* ) ProteinC

| -

and S

(& Br 3f(DN

B. ANTIVIRAL EFFECTS

Neutralizing antibodies Spike Glycoprotein (S)
- M-Protein

Hemagglutinin-esterase
dimer(HE)

Envelope (phospholipids)
RNA and N protein
E-protein

1gG SARS-CoV-2 IgM SARS-CoV-2 SARS-CoV-2

C. IMMUNOMODULATORY EFFECTS

Pro-inflammatory Complement Autoantibodies HLA-Il¥  Endocytosist
cytokines CD80/CD86 +
. G2 g% 124 IL1RA4
= ™ 10t IL-44

Neutralization of cytokines, complement, and autoantibodies Innate immunity

Th1 Th2 Lt Th17+ IL-17A4 Tregt

@ IL-64 @ IL-17F+ IL-104

IL-5% IL-214
B cell
FcyRIIB+

Proliferation+

Adaptive immunity Apoptosist



Jama | Original Investigation

Effect of Convalescent Plasma Therapy on Time to Clinical Improvement
in Patients With Severe and Life-threatening COVID-19

A Randomized Clinical Trial

Ling Li. MD. PhD: Wei Zhang, MD: Yu Hu, MDD, PhD; Xunliang Tong, MD, PhD: Shangen Zheng. MD: Juntao Yang., PhD: Yujie Kong. MD:
Lili Ren. PhD: Qing Wei. MD: Heng Mei. MD. PhD: Caiving Hu. MD;: Cuihua Tao. MD: Ru Yang. MD: Ju=s Wang. MD: Yongpei Yu., PhD:
Yong Guo, PhD; Xiaocxionz Wu, MD: Zhihua Xu, MD: Li Zeng, MD: Mian Xiong. MD; Lifeng Chen, MD; Juan Wang., MD: Ning Man, MD:

Wu Liu, PhD; Haixia Xu, MD:; E. Deng. MS; Xusjun Zhang, MS; Chenyue Li, MD; Conghui Wang., PhD; Shisheng Su, PhD: Lingi Zhang. PhD;
Jianmnwei Wang., PhD: Yanyun Wu, MD, PhD: Zhong Liu, MD, PhD

Figure 2. Time to Clinical Improvement in Patients With COVID-19

E All patients
1007 og rankp- 26
= 0. og-rank P=.
-
=5 60
g 5 Convalescent plasma
ES 40
3¢
U'
0 7 14 21 28
Time after randomization, d
No. at risk
Control 51 45 47 35 29
Convalescent 52 49 38 28 24

plasma

Sovere disease

100
Convalescant plasma
204
r___l
&0
|
40 C |_|_J Control
|
20 -
Log-rank P=_03
|]._
0 7 14 21 28

Time after randomization, d

22 18 16 10 7
23 22 11 5 2

|E| Life-threatening disease

1004
Log-rank P=_83
30
&0
4[|_
Control
201 M_H_iil
o b Convalescent plasma
0 7 14 21 28
Time after randomization, d
29 28 26 25 22
29 27 27 23 22
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FDA : .
COVID-19 Convalescent Plasma l G According to the FDA, eligible

. ) recipients of convalescent plasma
Reduction in Death at 7 Days should be
Non-intubated patients treated A COVID 19 positive patients with severe disease
within 72 h age 80 or less (n=1018)  Statistically significant 37% reduction (dyspnea, respiratory frequency O30/min, blood
in mortality in those treated with high oxygen saturation 93% or less, partial pressure
- titer convalescent plasma (p=.03) of arterial oxygen to fraction of inspired oxygen
1:1280

ratio less than 300, and/or lung infiltrates > 50%
within 24 to 48hours)

OR

1:640 High (>#1:320)

1:320 Low (<=1:160)

Titer Level
Titer Level

1:160

10

i A a Iife_-threatening Qisease (respiratory failure,
septic shock, multiple organ dysfunction)

A Patients must give informed consent

1:80

i High titer corresponds
10 3 approximately to Ortho
PercentDeath VITROS S/C level > 12

www.fda.gov

Food and Drug Administration. Revised Information for Investigational COVID-19 Convalescent Plasma. 2020https://www.fda.gov/vaccines blood- biologics/investigational - new-drug-
ind- or- device- exemptio nide- process- cber/revised - information - investigational - covid- 19 convalescent- plasma. Accessed April 08, 2020.


https://www.fda.gov/vaccines
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. Potential for treatment of endothelial dysfonctions

[A) SARS-CoV-2 ENTRY ] [ B) CYTOKINES ] [ C) THROMBOSIS ]

| Capillary leak |

Endothelial cells

) [Pro-coagulant state] [_Hypofibrinolysis ]
~ { )‘][ *R IL-2R J E 'PIF;IIII Q.. ~ jA"l
i TMPRSS-2 IL- S".-ZR . FDP

'. 3 clot( t-PA
TMPRSS-2 v Vo
inhibitor IR L@M . % Plasmin Plasminogen
TocilizumabY

SARS-CoV-2

t-PA
. sIL-6R CSG C5a Heparin
' J @ .. .... 0 Y 4\7 Platelets
rACE2-1gG1 IL-6 ® XA Eculizumab'Y’ Red Blood cell
W &/ @

Pons S- Crit Care 2020 |
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Cell Host & Microbe

Complex Immune Dysregulation in COVID-19
Patients with Severe Respiratory Failure

Graphical Abstract

[ Start of pneumonia I I

Respiratory failure

Infiltrates
TCRP
TD-dimers
TAST/ALT

Severity
TTTCRP/Herritin/TGs
TTD-dimers
TTAST/ALT

L coa vCD8 cells
1L B cells, L igM/IgA

Moderate antigen presentation ]

Infiltrates
TCRP
TD-dimers
TAST/ALT

[ Vivid antigen presentation |

Severity
TTCRP
TTD-dimers
TTAST/ALT

Ll cpa/cDa T17cells
Ll B cells, L 1gGs
Ll NKT/NK cells

VWeak antigen presentation |

[ Nowrnozusiaannmm | || NOLSALDY IovHeuM |

Authors

Evangelos J. Giamarellos-Bourboulis,
Mihai G. Netea, Nikoletta Rovina, ...,
Nikolaos Koulouris,

Charalambos Gogos,

Antonia Koutsoukou

Correspondence
egiamarel@med.uoca.gr

In Brief

Proper management of COVID-19
mandates better understanding of
disease pathogenesis. Giamarellos-
Bourboulis et al. describe two main
features preceding severe respiratory
failure associated with COVID-19: the first
is macrophage activation syndrome; the
second is defective antigen-presentation
driven by interleukin-6. An IL-6 blocker
partially rescues immune dysregulation
in vitro and in patients.
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Cell Host & Microbe

Favorable Anakinra Responses in Severe Covid-19
Patients with Secondary Hemophagocytic

Lymphohistiocytosis

Graphical Abstract

SEVERE COVID-19

TT temperature
Hepato-/splenomegaly
l Count >
—
HScore =169

11l blood cell counts
— e
lPatient in the Intensive Care Unit I I Patient in the General Ward l

1 fibrinogen

TT ferritin

T AST

BM hemophagocytosis
Immunosuppression

LA

TT triglycerides
-~

Intravenous Anakinra Intravenous Anakinra
200 mg every 8 hours for 7 days 300 mg once daily

1 1

Meain benefits: Main benefits:

TT pO2/FiO> Less oxygen demand
chest X-ray improvement
4l HScore 41 HScore

Authors

George Dimopoulos, Quirijn de Mast,
Nikolaos Markou, ...,

Alexandra Lachana,

Frank L. van de Veerdonk,

Evangelos J. Giamarellos-Bourboulis

Correspondence
egiamarel@med.uoca.gr

In Brief

Complex immune dysregulation in severe
COVID-19 suggests the use of
immunomodulation therapies.
Dimopoulos et al. describe eight cases of
COVID-19 patients who all had secondary
hemophagocytic lymphohistiocytosis
and showed favorable responses in
respiratory function upon treatment with
the interleukin-1 receptor antagonist
Anakinra.
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ARTICLES

nature,,
medicine

https://doi.org/10.1038/541591-021-01499-z

M) Chock 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®', Garyfallia Poulakou?, Haralampos Milionis?, Simeon Metallidis®,
Georgios Adamis®, Konstantinos Tsiakos (¢, Archontoula Fragkou’, Aggeliki Rapti,

Christina Damoulari', Massimo Fantoni©?, 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®, Ilias Papanikolaou®3?, Maria Kosmidou(®?3,
Dimitra-Melia Myrodia?, Aikaterini Argyraki*?, Chiara Simona Cardellino", Katerina Koliakou?,
Eleni-loanna Katsigianni®4, Vassiliki Rapti?, Efthymia Giannitsioti'®, Antonella Cingolani®,

Styliani Micha?4, Karolina Akinosoglou®?, Orestis Liatsis-Douvitsas 34, Styliani Symbardi?¢,
Nikolaos Gatselis*’, Maria Mouktaroudi'**, Giuseppe Ippolito®', Eleni Florou®3, Antigone Kotsaki',
Mihai G. Netea®3*2°, Jesper Eugen-Olsen®4°, Miltiades Kyprianou(® 34, Periklis Panagopoulos?,
George N. Dalekos® and Evangelos J. Giamarellos-Bourboulis® "=

454 were excluded

* suPAR<6ng ml™ (n=405)

¢ pO,/Fi0,< 150 mmHg (n = 23)

+ Withdrew consent before randomization (n = 12)

*  Unwillingness not to remain pregnant during the study period (n= 3)

+ Age<18years(n=2)

* Anti-cytokine biologicals the last month (n = 2)

* Stage |V solid tumor malignancy (n = 2)

* Absence of radiological findings of pneumonia (n = 1)

*  Primary immunodeficiency (n=1)

* Neutrophils < 1,500 per mm? (n= 1)

* Transfer to another hospital before randomization (n = 1)

* OralorlV>0.4mg kg‘1 prednisone for >15 last days (n=1)

A 189 patients were allocated to the placebo arm
A 405 patients were allocated to the anakinra arm

A e
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Main Results of SAVE MORE
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3CLpro, coronavirus 3-chymotrypsin - like - protease
1.0wen DR, et al.Science 2021;374(6575):158®3; 2 Ahmad B, et al. /nt J Mol S¢i2021;22(17):9128; Yang H, et al.PLoS Biol 2005:3(10):e324; 4.
Razali R, et al. Microorganisms 2021;9(12):2481.
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Discovery
of HIV

Discovery
of HCV

First HIV PI
approved

SARS-CoV-1
(First coronavirus Pls)

First HCV PIs
approved

MERS

COVID-19/
CoV-2

Protease inhibitors (Pls) are precedented to treat HIV and HCV

Blocks essential processing of viral proteins for replication

Precedent suggests that protease inhibitors work clinically at concentrations above those
shown to kill 90% of the virus in in vitro assays (ECg)

Correlation between viral load reduction and in vitro drug concentration for HCV and HIV
Measurement of viral load is used as a clinical measure for efficacy

Proteases are not subject to immune escape unlike the spike protein and therefore protease
inhibitors are predicted to be effective against variants

Strong in vitro and in vivo activity preclinically
At the administered dose PF-1332 Kills >99% of the replicating virus in cells in vitro

1. Owen DR, et al. Science 2021;374(6575):158@; 2 Ahmad B, et al. Int J Mol Sci 2021;22(17):9124; 3. Yang H, et al. PLoS B@05:3(10):e324; 4. Razali R, et al.
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