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Noococ COVID-19

lotoplkn avadpoun

AeképBprog 2019 : Wuhan China
v' aoBeveic pe nivevpovia rou taxlota s€ehioosto o AA kat ARDS

m 17 lavouapiov 2020 : TAUTOTTIOINOCN QLITIOU

2Tn mpoodatn Lotopia TNE latplkic lowc elvat N povn Aotpwén

nou péoa o€ 2 pAveg and EVONULa xapaktnpicdnke mavdnuia

= 20 Maptiov 2020 : lockdown
" JoUviog 2020 : peyaAn peiwon kpovopdtwy otnv EAAGda
" JemtéuPprog 2020 : 2° kUpa




12/2019-22 September 2020:
31.174.627 Confirmed cases
962.613 Deaths

14-day COVID-19 case notification rate per 100 000, as of 22 of September, 2020
<20.0 20.0-50.9 [ 60.0- 119.9 |} = 1200 No new cases reported

% Mo 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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Aopn Tou ou

Spike glycoprotein (S) "1
(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) Z

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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Elcob0oc¢ Tou LoU otov avBpwrivo opyavIoUO

receptor

mpkmji\.—(/ ¥

i TMPRS§2 activates viral S protein and

b % ‘!eal"s_sAd_CEz re;eptorhofacilgtate Virus enters host cell via endocytosis,

viral binding to host cell membrane. i i :
. = e st D dcnce
/,,’;’; / HOST AIRWAY CELL * hundreds of new virions, rapidly

progressing infection.
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NaBoduololoyia

Fig. 1: Pathophysiology of COVID-19.

From: Extrapulmonary manifestations of COVID-19

Viral entry mechanism @ @ @ @
of SARS-CoV-2 Direct cytotoxic Dysregulation of ' Endothelial cell damage Dysregulated immune
effect the RAAS ~ and thromboinflammation response

T cell lymphopenia
« Inhibition of interferon

( Angiotensin I ) Angiotensin 1-9)
| Endothelial cell

SARS-CoV-2 signaling by SARS-CoV-2
Spike * Hyperactive innate
protein 1 damage and immunity
Receptor-binding
domain (RBD) of l
spike protein binds )
1o ACE2 Cytokine-release

syndrome

)

| ]

' :

: = | apoptosis
: 1 Angiotensin Il 4 Angiotensin 1-7 "

1 ]

" ' Endothelial inflammation
i /_ % [ | Fibrinolysis

. ' 1 Thrombin production

1 ]

: s .

T |

¥ ace2

Angiotensin Il downregulated
type 1 receptor

_4._%

B
m
n

* Tissue injury/remodeling
* Inflammation

* Vasoconstriction

Host cell » Vascular permeability




A

o

Nooocg COVID-19
ACE2 Ymoboyeag

Lung alveolar epithelial cells
Enterocytes of the small intestine
Arterial and venous endothelial cells

Arterial smooth muscle cells

Hamming et al J Pathol 2004
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ACE2 Ymoboyeag

Figure 4. In the brain (A), ACE2 is expressed only in endothelium (@arrow) 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 occasionally observed
@rrow-head). Vascular endothelium (arrow) and smooth muscle cells are positive. In the spleen (C), ACE2 is not expressed in
cells of the immune system. Yasaular and red pulp sinus endothelium is positive. In the kidney (D), ACE2 is present in glomerular
visceral (arrow) and parietal (arrow-head) epithelium, in the brush border (short arrow) and crroplasm of proximal tubular cells,

and in the cytoplasm of distal tubules and collecting ducts

Hamming et al J Pathol 2004
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Moapayovieg Kivduvou

= MeyaAn nAwia
Katd tnv mopeia pavnke 0Tl 0TOX0 TG AOLUWENC artoTEAOUV Kall
- OLVEOTEPEC NALKLEC
- ATopa Xwpic cuvuTapyovta Voo pota

"  JUVURTAPXOVTO VOCHHLOTOL
= Jakxapwdng Atapntng Il
= Aptnplakn YréEptaon
= XpOVIEC VOOOL TOU OVOTTIVEUOTLKOU
=  AVOOOKATOOTOAN
=  Evepyn kakonOsLa
=  [laxvoapKia

Huang C et al Lancet 2020;395:497-550




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

P. Halvatsiotis “*, A. Kotanidou ”, K. Tzannis?, E. Jahaj”, E. Magira®,

[ 4
M. Theodorakopoulou ©, G. Konstandopoulou ©, E. Gkeka 9, C. Pourzitaki®, N. Kapravelos ®,
G - S. Papoti®, M. Sileli®, C. Gogos’, D. Velissaris/, N. Markou ?, E. Stefanatou?,

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

G. Vlachegianni " E. Aimoniotou h, A. Komnos', T. Zafeiridis I P. Koulouvaris’,
I I ’

" 90 aoBeveic amno oAec tic MEO tng EAANVIKAC EMkpATELOG

Parameters Group AN =21 (133%) Group BN = 24 (26.7% Group C N = 45 (50%) p-value
Age (years) <5 3665 66
Median (25-75th percentile

BMI (kg/mz) 308 (28351 294 (265-329 207 (26-93) 0003
Parameters Group AN =21 (23.3%) Group BN = 24 (26.7%) Group C N =45 (50%) -value
Mechanical ventilation 0.636
No 2095) 3(125) 3(6)
Yes 19909 NEY 1 (33)
Outcome 0.902
Death in 1CU 7(69) B34 11 (259
Discharged 3(19) 3(13) 6(14)
Still in ICU 1050 1252 26 (604)

W Diabetes Research and Clinical Practice 2020




Demographic and clinical features of critically ill [}
patients with COVID-19 in Greece: The burden .
of diabetes and obesity

¥/ P. Halvatsiotis “*, A. Kotanidou ”, K. Tzannis?, E. Jahaj”, E. Magira®,
M. Theodorakopoulou ¢, G. Konstandopoulou ¢, E. Gkeka “, C. Pourzitaki, N. Kapravelos*,
0 - S. Papoti®, M. Sileli®, C. Gogos’, D. Velissaris/, N. Markou 9, E. Stefanatou?,

A. Armaganidis“, A. Bamias “, G. Dimopoulos “

G. Vlachogianni”, E. Aimoniotou ", A. Komnos', T. Zafeiridis', P. Koulouvaris’,
I I ’

alive/non obese | | alive/obese | Ideceased!non obese| | deceased/obese | [ Total

85 90

75 80

Age (years)
65 70

60
1

5]
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50
1

45

40

Age of the obese patients in relation to outcomes

Diabetes Research and Clinical Practice 2020




UNSUITABLE:

4 x Sidesofthe

mouth
NASOPHARYNGEAL For In tub‘;lted Patients:
SWAB: Sputum, Bronchial

A i i Al MYLON FLOGK

ATTENTION! USE OF “Synthetic Flocked Swab”
(Low material’s adsorption for efficient Vortex elution)




WHICH
MOLECULAR
METHODS?

Diagnostic strategies for SARS-
CoV-2 infection
and interpretation of
microbiological results

Caruana G et al.
CMI 2020; Accepted Article
https://doi.org/10.1016/j.cmi.2
020.06.019

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 spectficity, molecular

rapid test

samples per time
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2UOTNUOTLKI VOOOC
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2 UOTNHLOTLKA VOCOC

H voooc COVID-19 nipemnel va Bswpeitol oov
[MveupoVviTLC

Otela evboOnAitic kat dtaxutn Bpoupwolc

MBavn pvokapditic

O 0O O O

Kataotaon nmou npokaAel BAaBec oe «deuteponabn»
opyava
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Post-mortem findings in CoVID-19 pneumonia

Normal ARDS COVID-19

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 Late DAD
pattern pattern pattern (“Honeycombing”)
y Pneumolysis
4
1 ’ . . .
: « Alveolar cell infiltration

o

Alveolar Mucocinosis
Fibrosis

Vasculolysis

L)

NG

L)

0

D

T
3

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 peribronchial opacities patchy ARDS-like pattern
ground glass opacities and inhomogeneously 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 Expiration Inspiration

LOW V,
LOW PPIat
LOW PEEP

LOW DP

Just “gently” ventilate the aerated lung
keepingatetestasis the consolidated lungs at rest !

Minimal PEEP for minimal SatO,(88-95%)/Pa0,(55-80 mmHg)

Minimal Right Ventricle impairment !
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KapbLakn vooog

N
| | | ! | |

Acute Acute Myocardial : e . > x
g 3 - Heart Failure Pericardial Effusion Thromboembolic
(g.?gc“ax iys"d.rémr. ot '2#::3 _wnhoc 'y B., Anbylumius + Cardiogenic Shock + Tamponade Complications

\ " ) sgi=gsiielas k=]
t \ v e 2 o s e o

L \ . ! | | Pl | | | : l E
(P VR R et | T (SO o S SR '

ooy Hendren et al Circulation 2020
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KapoLakr voooc

Wuhan/China Mt Sinai, NY
B 3-12% puokopsitic 2736 patients admitted
B 40-60% KOWLOKEC OppUBULEC to Feb 27 — April 12

36% had an elevated troponin-|
(>0.03 ng/ml)

3.1% had a troponin-| >
0.1ng/ml on admission

B ErmPePatwpévn puokapditig 6.3% had a tropom!ﬁ—l >
<10% 0.1ng/ml at any point

Npoodata dedopéva

B Muokapdiakn BAABN 7-23% twv
VOONAEUOUEVWV
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KapoLakr voooc

STIR sequence in short-axisview STIR sequence in 4-chamberview

Mortality (%)

Shorttau imwersion raovery (STIR)
sequances in short-axis view (@)and
4.chamber view (B) showed diffuse
myocrdilsignal hyperintensity of
the biventrcularwall, suggesting
interstitial edema. Results were
corfirmad on the T2-mapping
sequances in short-axis view () and
4.chamber vizw (D). Phase-sensitive
imersion recovery (PSIR) sequances
inshart-axisview (E)and 4-chamber
view (F) showed diffuse biventricukar
lat2 gadoliniurmenhancement. All
imagesdemorstrated a
circumfemntial pericardaleffusion,
espechllyaroundthe right ventricle.

._IIIE :l-llll
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Mortality by level of organ support

M Resp Only Resp + Cardiac M Resp + Cardiac + Renal

Organ Support

Riccardo et al JAMA Cardiol 2020
Derived from www.icnarc.org sept 7 report
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Kapblakn voooc — MakpompoBeopec PAaBeC

Cardiac events in pneumonia
0 = poorer long term prognosis

0.8

0.6

0.4

02 i ] ] =
— patients without intra-hospital cardiac complications
------ patients with intra-hospital cardiac complications

0.0+

0 10 20 a0 an 50 0
menths
Figure 1. Kaplan-Meier estimates of time to primary outcome events (death
for any cause) 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

1

31-90 91-180 181-365  1-5 years

Time post discharge (days)

Corrales-Medina et al Am Heart J 2015
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NedpLkr vOooC

0  Primary vs secondary
u Probably secondary
[0 Peietal) Am Soc Nephrol 2020
u 333 patients : China
[ 251 (75.4%) abnormal urine dipstick
[ | 35 (10.5%) developed AKI
[0 ICNARC 26% dialysis need

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

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

Endothelial damage

Podocyte localisation /

Prowirmal tubu le localisation
Hypovolaemia
Mitochondrial dy b

sfunction
Acute tubular ny

Cytokine storm Pmeumonla
TNFot =

—\ Monocyte IQ—P

IL- 10

./

\ ARDS I
Hyper
volaemi a
Nlecha rical

DAMPS Endothelial carmilbtien
dysfunction ECMO

yYv

SARS-Co-2 infection

Acute kidnay injury

———p Mo symptoms------,

——p Mild symptoms <-4

Hypercoagulability

L

Endothelial damage
Microthrombi

Rhabdormyalysis

Microembolism
Kidney infarction

Myocardial
dysfunction

Arterial
underfilling
Venous
tongestion

—

Ronco et al Lancet Resp Med 2020
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NedpLkn vOooC

(R ﬁrﬂ, :
, ;0 “"i!""ﬂl& Idilman et al Eur Radiol 2020;Aug 29:1-10
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MpooPoAn KN2

[J Anosmia / ageusia : up to 2/3rds

[1 Ischaemic stroke
M 2-6% in hospitalised patients, higher in severe disease
B 6 % Wuhan (Li et al), 2% Milan (Lodigiana et al),
B 23% France (Helms et al) — ICU population

[J Encephalopathy
[J Encephalitis

B 8 cases reported to date
[l Guillain-Barre

B 19 cases reported to date

[J Acute disseminated encephalomyelitis and myelitis

B 2 cases reported to date

py [ TN Ahmad et al J Clin Neurosci 2020
Ellul et al Lancet Neurol 2020




Nooocg COVID-19
MpooPoAn KN2

[1 Kironomos et al Radiology 2020
M 185 consecutive Hospitalised patients with COVID-19
M 222 brain CT, 47 brain MRI, 7 spinal MR
B 74% of the MRI’s showed microvascular pathology
B 44% had leukoencephalopathy

[1 Bryce et al, 2020

B Autopsy 6/20 microthrombi and acute infarction

o gnTm
(g |
A ¥ =

Awh &
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Nooocg COVID-19
MpooPoAn KN2

Possible accelerated dementia
Heneka et al Alzheimer Res Ther 2020

Depression and chronic fatigue

Concerns over possible increased Parkinsons

B 3-5xincrease post 1918 HIN1
Beauchamp et al J Parkinsons Dis 2020
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YTepmnKTLKn ¢paon

AmeuBeiag mpooBoAn evéoBnALakwv KUTTAPWVY
HEow tou umodoxéa ACE2

Evepyomnoinon / SucAettoupyla evboBnAiou

‘Exkdpaon Lotikov mapayovta (TF), evepyomoinon

atpomnetaiiwy kot avénuéva eninedo VWF/FVIII

Napaywyn BpopBivng kot oxnUATIOUOG BpouBwyv

H BpopBivn mpodyel tnv pAeypovn

1. e Vv 6pAon NG OTA ALUOTIETAALN, TIPOAYOVTOG TOV
oxnuatiopd NET (neutrophil extracellular trap) ota
oubetepodlha

2. evepyomnolwvtag to evoBnALo péow tou urtodoxéa PAR
miou aneAeuBepwvel C5A kat odnyel oTnV MepaLTEPW
EVEPYOTIOLNON TWV LOVOKUTTAPWY

Varga Z et al- Lancet 2020 |
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YrepmnKTkn daon

—

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

\ /[ Capillary leak
Pro-coagulant state| | Hypofibrinolysis
Endothelial cells )
\ &
Tz ,) - % M — .. T}AH
® 58 '
TMPRSS-2 IL- : " *
t-PA
. C5b Plasmirl’F:Ia\sminogen
SARS-CoV-2
sIL-6R csﬂ C5a
) Aa X
o Y Platelets
II.-.G.. .:. @
@ @ O Red Blood cell

'ﬁ: Pons S- Crit Care 2020
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Juotnuatikn EvoéoBnAtitig

HEALTHY ~ COVID-19

BN e

o 5 10 140
Cross-sectional area (mm?)

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

M Lins M et al Acta Radiol 2020
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EvooOnAitic

Varga Z et al- Lancet 2020
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COVID-19 vs Influenza : evéoBnAtakec BAABeC

interstitial and perivascular Multiple fifbrinous

microthrombi (arrows) COVID-19: Hveﬁp.wv
- YoPBapn evéoBnAlakn PAABN
- MNapouoia wv evéokuttapla

- KateoTpopHEVEC LEUPPAVEC

irimd Iymphocytic pneumonia with
w5 multifocal endothelialitis

Muwkpoayyelonadsia
- Ot ukpoBpoppot ota kuPeASIKa
TPLYoEeLdN elval 9 dopéEc neplocoTepPOL
QIOTL OTNV ypLmn.

AYVELOYEVEDLC
- 2.7 popEG MEPLOCOTEPN ATIOTL
otnv ypimnn

Angiogenesis
fibroproliferation

Ackermann M et al - N Engl ) Med 2020;383:120-8.|
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OpopuBwTtikd cvpBapota

microthrombi within i
Coronary vessels Pulmonary artery . thrombotic
glomerular capillary microangio athy
o ) AR e ATy Y (o
E Ve i . 0 . ‘.
o o DR Sl 2 BN 7
Lk N & ‘.“"f""e J :
) s“&' tl.-“',_.?
) G INY ¥, ' / - »
ey f s -
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[ S L e “'.:‘
.t ‘.;. | N P n,." - ; ~ R
/ ,._'»- oy A 5;2'_" ‘\ - ,2.5_"" . S —
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

Y Anastasia Anthi 2 Department of Critical Care, Attikon University Hospital, National and
Dimitrios Konstantonis Kapodistrian University of Athens, Athens, Greece
ooog - Maria Theodorakopoulou

Olympia Apostolopoulou

Irene Karampela
14 14 Georgia Konstantopoulou
OpoupwTtika cuppapata
Inl u u Apostolos Armaganidis

Georee Dimonoulos

TEE, mid-esophageal 4-chamber view (ICU day15) TEE, mid-esophageal 4-chamber view (ICU day36)
Thrombus in the right atrium No evidence of residual thrombus

. e Am J Case Report 2020 ;21:€926915

A {117 [/
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MpooPoAn aAAwv opyavwv

[ GIT

B Diarrhoea
B Abdominal pain

] Liver

B Mild elevations LFT’s common
B Severe hepatitis is extremely uncommon

[J Skin

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

[J Kawasaki-like syndrome in children
[0 222222222272222272?27?

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

Influenza patients
- requiring hospitalization: ~0.1% (mortality 4%)
- requiring intensive care: ~5—10% (mortality: 20 - 25%)

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

Influenza = Independent risk factor for IPA (aOR 5.2 (95% Cl, 2.6-10.3)
- Other risk factors: high APACHE I, male sex, corticosteroids

___=> use of corticosteroids contra-indicated in influenza

Verwey PE, et al. ICM 2020
Schauwvlieghe A, et al. Lancet Respir Med 2018




Nooocg COVID-19

Influenza Associated Pulmonary Aspergillosis (IAPA)

:" hvozthesis f Pathogenesis 2" hypothesis
evere damage o - LOC&' and systemic effects » Increased use of

epithelial memb.rane corticosteroids
because or the viral
infection leading to
fungal invasion.

Local damage Affect Th1/Th2 response/cytokines

Tracheobronchial mucosa 1
‘ Lymphopenia

Disruption of normal ciliary clearance

nd

Colonization The reasons that some, but not all, patients with
‘ severe influenza infection develop aspergillosis
remains unknown T

Infection

Lee N et al PLoS One 2011; 6: €26050, Fox A et al PLoS One 2012;7:e31535
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Influenza Associated Pulmonary Aspergillosis (IAPA)

Tracheobronchitis
with obstruction

Tracheal stenosis

=1} Koehler et al. / Clinical Microbiology and Infection 25 (2019) 1501e1509
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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)

Multicenter, prospective cohort

Study focus: ICU patients with deteriorating respiratory function

one week post COVID diagnosis => mycological examination with blood
deep respiratory samples, Total n=135

IFD: 26.7% - IPA: 14.1%, yeast infection: 12.6%

Risk factors for IPA: corticosteroid use and chronic respiratory disease
Overall mortality: 38% (53% in patients with IFD)

and
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AAyoplOpoL Kal KpLtnpLa ya Stayvwon

Factor IAPA

Host/Risk 57% EORTC/MSGERC host factor negative [9]
|APA associated with corticosteroid use [7]

Virus Cell entry through sialic acids-2,6Gal: epithelial layer in lung
including larger airways [63]

Immune modulation by suppression of the NADPH oxidase
complex [65]

Fungal infection Invasive Aspergillus tracheobronchitis in up to 55% of patients
[7-9]

Median time between ICU admission and IAPA diagnosis
2-3 days [7-9]

Aspergillus diagnostics BAL GM positive in >88% [7-9]

Serum GM positive in 65% [7-9]

Secondary infections  In 80 of 342 (23.4%) ICU patients, most frequent pathogens S.
pneumoniae, Pseudomonas aeruginosa and S. aureus [66]

ICU mortality 45% in IAPA compared with 20% in influenza without IAPA
(p<0.0001) [9]

CAPA

85% EORTC/MSGERC host factor negative [59, 60]
IPA developed in SARS-2003-infected patients receiving corti-
costeroids [61]

Lymphopenia and chemokine-producing monocyte-derived
FCN1 4+ macrophages causing hyperinflammation [62]

Cell entry through ACE2: type 2 pneumocytes and ciliated cells
[64]

No evidence for immunomodulatory effect on known antifun-
gal host defense mechanisms, although this has not been
extensively studied yet

Invasive Aspergillus tracheobronchitis not yet reported [59, 60]

Median time between ICU admission and CAPA diagnosis
6 days [59]

BAL GM commonly positive, diagnostic performance currently
unknown [59, 60]

Serum GM positive in 3 of 14 (21%) COVID-19 patients [59, 60]
In four of 13 (31%) ICU patients, pathogens not specified [67]

33% in CAPA cases compared with 17% in COVID-19 without
CAPA (p=0.4) [59] (although mortality rates due to COVID-19
without CAPA vary enormous between countries and we
have no clear data yet on the true mortality in ICU of COVID-
19)

Verwey PE, et al. ICM 2020
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AANEC LUKNTLAKEC AOLUWEELC

Invasive pulmonary fusariosis in an immunocompetent critically ill

patient with severe COVID-19

5

MICROBIOLOGICAL DATA

BAL n°2
- Positive culture (D+2)
Fusarium proliferatum

- Positive culture (D+6)

Protect istal - Positive microscopic Fusarium proliferatum
5 N examination - GM index: 0.03
- Sterile ' - GM index: 1.7 - 10%/mL Citrobacter freundii

- No bacteria
o - Positive culture (D+5)
- Positive culture (D+2) Fusarium pm_l(femmm
Fusarium proliferatum - GM: not available
- GM index: 0.09 - 10°/mL Haemophilus

- No bacteria /h and Citrob
braakii

Admission
to ICU

RESPIRATORY STATE

200 and < 300

Pa0,/FIO, ratio : >

BAL n°5
- Positive culture (D+7)
Fusarium proliferatum
- GM index: 0.03
- 3x10%mL Citrobacter
freundii

- Negative mold
culture
- Citrobacter freundii

Discharge
from ICU

PaO,/F10,
ratio > 300

ANTIMICROBIAL THERAPY

l Liposomal amphotericin B: 5 mg/kg/day (48 hours) then 7 mg/kg/day |

| Caspofungin 70 mg/day

|

Cefiriaxone | |

Cefepime |

Fig. 1. Timeline for an immunocompetent patient who developed invasive pulmonary fusariosis during severe COVID-19. Day 1 is the day the patient was admitted to the intensive

care unit. D, days; BAL, bronchoalveolar lavage; GM, galactomannan index determination; BDG, B-D-glucan dosage.

Poignon C, et al. CMI 2020
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Chloroquine and hydroxychloroquine

CHLOROQUINE r/\
Sold under -
different

brand names

(Example: Nivaquine

Aralen, Resochin)

CHs
CHs
s N CHs
H
cl N C18H26ClN3

¢ MAIN USE
To treat and prevent malaria

¢ METHOD OF ADMINISTRATION

Oral (available as injectable
solution)

® RISK

Very dangerous, can lead to cardiac '

damage, damage of the retina;

overdose lead to death. Do not use

without medical advice

-

_,\‘ HYDROXYCHLOROQUINE

Variant of chloroquine,
generally well tolerated

Sold as Plaquenil

@ ALSO USEDIN
Autoimmune diseases like lupus
and rheumatoid arthritis

Some types of sun allergies
Clinical trials are ongoing in
Europe and United States to

study the effectiveness of the
medicines against COVID-19

In France, hydroxychloroquine

. can be administered to corona-

virus patients in hospitals under
medical supervision

o AFP
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[0 Hydroxychloroquine and chloroquine

B antimalarial drugs that elicit immunomodulatory effects and are
therefore also used to treat autoimmune conditions

v systemic lupus erythematosus, rheumatoid arthritis
[0 Potential broad-spectrum antiviral drug

B via alkalinization of the phagolysosome, which inhibits the
pH-dependent steps of viral replication.

B By interfering with the glycosylation of cellular receptors of SARS-CoV

B Chloroquine has an immune-modulating activity, which may synergistically enhance its
antiviral effect in vivo

[0 Chloroquine : active in vitro against multiple other viruses but

B has not proven fruitful in clinical trials
B Worse clinical outcomes in human studies of Chikungunya virus infection

Yan, Y. et al. Cell Res. 23, 300-302 (2013), Wang M, et al. Cell Res 30, 269-271 (2020), Liu, J., Cao, R., Xu, M. et al. Cell
Discov 6, 16 (2020).
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YopoéuxAwpokivn- In vitro activity

100 M Full-time = Vero E6 cells were infected with
a M Entry T nCoV-2019 BetaCoV/ Wuhan in the
3 emdesivir . .
© 304 mm Post-entry (3.7 uM) presence of varying concentrations
Dm of chloroquine.
c® 604 T & & .
0S5 T o ":t‘c:ﬂ = Efficacies were evaluated
p W a0 a0
S Elﬂ _ kDa € € ¢ 9 > by quantification of viral copy
£ ; 40+ W — . b—1 . numbers in the cell supernatant via
o 43 . o .
_n N guantitative real-time RT-PCR (qRT-
e~ 204 PCR)
E - e » confirmed with visualization of virus
£ nucleoprotein (NP) expression
through immunofluorescence
-20<¢  Remdesivir Chloroquine microscopy at 48 h post infection

(3.7 uM) (10pM)

jllli!mugl“ Wang M, et al. Cell Res 30, 269-271 (2020)




Nooocg COVID-19
Oepareia- YopotuxAwpokivn

Hydroxychloroquine, more potent than chloroquine in vitro.

Less toxic

O 00

Based on PK models
B aloading dose of 400 mg PO BID, followed by 200 mg BID for 4 days.

[0 In February, 2020, 7 clinical trial registries were found in Chinese Clinical Trial
Registry (http://www.chictr.org.cn) for using HCQ

[0 The US FDA granted emergency use authorization for chloroquine

A consensus statement from a multicenter collaboration group in China,

B chloroquine phosphate 500 mg (300 mg base) twice daily PO for 10 days may be
considered in patients with COVID-19 pneumonia.

O

B 100 patients have demonstrated significant improvement with this regimen
without documented toxicity

Liu, J., Cao, R., Xu, M. et al. Cell Discov 6, 16 (2020), Gao J, Tian Z, Yang X. Biosci Trends. 2020 Mar 16;14(1):72-73


http://www.chictr.org.cn/
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[0 FRANCE : hydroxychloroquine =2 more potent therapy
u improved safety profile to treat and prevent the spread of COVID-19.

u One study in France evaluated patients treated with hydroxychloroquine against a control group
who received standard of care.

u After dropping 6 patients from the analysis for having incomplete data, the 20 remaining patients
receiving hydroxychloroquine had improved nasopharyngeal clearance of the virus on day 6 (70%
[14/20] vs 12.5% [2/16])

[0 FRANCE : between 12 March and 31 March 2020

181 patients (18-80 years) with SARS-CoV-2 pneumonia who required oxygen but not ICU
Hydroxychloroquine (treatment group) versus standard care

survival without transfer to the ICU at day 21 was 76 vs 75%

Overall survival at day 21 was 89% vs 91% in the control group

Survival without ARDS at day 21 was 69% vs 74%

No benefit

Colson P, Rolain JM, Lagier JC, Brouqui P, Raoult D. Int J Antimicrob Agents. 2020 Apr;55(4):105932, Mahevas M, et al.
BMJ . 2020 May 14;369:m1844.
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O
O

1400 COVID-19 patients : New York

Hydroxychloroquine : in 811 patients

M it was associated with a higher risk of intubation or death
B HR2.37

B Patients who received hydroxychloroquine were older, were more likely
to have comorbidities, and had more severe illness

April 2020 :FDA / EMA bans its use outside of clinical trials

!

WHO. “Solidarity” clinical trial for COVID-19 treatments
RECOVERY trial investigators. https://www.recoverytrial.net

Geleris J, Sun Y, Platt J, et al. Observational Study of Hydroxychloroquine in Hospitalized Patients with Covid-19. N Engl J Med
2020; 382:2411.
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[0 Data from controlled trials suggest that they do not provide a clinical benefit
for patients with COVID-19

RECOVERY trial investigators. No clinical benefit from use of hydroxychloroquine in hospitalised
patients with COVID-19. 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.

WHO. “Solidarity” clinical trial for COVID-19 treatments: Update on hydroxychloroquine.
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/global-research-on-
novel-coronavirus-2019-ncov/solidarity-clinical-trial-for-covid-19-treatments .

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

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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[ Pros

M Macrolide

B Anti-inflammatory effect

M Possible bacterial co-infection in patients with pneumonia
M Rate of bacterial co-infection 11%

[0 Cons

M Nodirect action on coronaviruses
B Side effects (cardiotoxicity) when combined with chloroquine
B Azithromycin and hydroxychloroquine =»QTc prolongation

(\: “
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O
O
O

Multicenter, 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

standard care
standard care plus hydroxychloroquine (400 mg twice daily)

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

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 [Cl], 0.69 to 2.11; P = 1.00) or hydroxychloroquine plus
azithromycin

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 EnglJ Med . 2020 Jul 23;NEJM0a2019014.
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Randomized, double-blind, placebo-controlled trial
| Within 4 days after exposure

| placebo or hydroxychloroquine (800 mg once, followed by 600 mg in 6 to 8 hours, then 600 mg
daily for 4 additional days)

821 asymptomatic participants

M 87.6% (high-risk exposure to a confirmed Covid-19 contact)

Incidence of new illness compatible with Covid-19

Hydroxychloroquine (49 of 414 [11.8%])

Placebo (58 of 407 [14.3%]), p=0.35

Side effects : more common with hydroxychloroquine (40.1% vs. 16.8%)

Boulware DR, et al. NEJM 2020; August
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Oepareia pe Remdesivir (RDV)

O In vitro activity against an array of RNA virus families including:

= Filoviridae, Paramyxoviridae, Pneumoviridae, and Coronaviridae

O Intravenous administration once daily via 30-120 min infusion

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

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

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

Sheahan TP, et al. Sci Transl Med 2017;9:eaal3653, Warren et al, 2016 Nature
https://www.gilead.com/purpose/advancing-global-health/covid-19/working-to-supply-remdesivir-for-covid-19
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Oepareia pe Remdesivir (RDV)

[0 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-CoV and
MERS-CoV)*

RDV Mode of Action

- RDV intracellularly undergoes rapid conversion to active nucleoside triphosphate (RDV-TP), GS-443902*
- RDV-TP is efficiently incorporated into the nascent RNA chain by viral RNA-dependent RNA polymerase (RdRp) resulting in
delayed RNA chain termination during viral replication*>

1  RNA synthesis 2 ATP/RDV-TP 3 Delayed chain termination
- Od:xj -~ m T —

Zhu, Na; et al. New England Journal of Medicine. United States. 382 (8): 727-733. d0i:10.1056/NEJM0a2001017, Zhou et al Nature Feb 3,
2020, Lu et al. Lancet 2020, Warren TK, et al. Nature 2016;531:381-5, Gordon, et al. 2020
https://www.jbc.org/cgi/doi/10.1074/jbc.AC120.013056Lo MK, et al. Sci Reports 2017;7:43395.
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Grein G. NEJM 2020 Wang. Lancet 2020
53 patients treated with Remdesivir 10, — Remdesvi
» 30 patients (57%) were receiving MV 2 EZ:: ;;3?;31.:3 (95% C1 0.87-175);
E | log-rank p=0-24
> 4 (8%) were ECMO. : ool o
Follow-up of 18 days o]
> 36 patients (68%) improvement in 3 o
oxygen-support S o01-
0 1 | T T T T 1
» 25 patients (47%) were discharged o 4 . 5 fm flfd {dz'“} 24 28
. Ime Since 51 oT study (aays
» 7 patients (13%) died {nu:;::::l_::rrzl;

Remdesivir 158 155 147 123 101 a2 63 25
@ (@ (1) (0} (1) @ (26
Control 78 78 75 64 52 46 38 17

- Insufficient statistical power @ (@ (@ (0 @ (@ (0 (169

- Treatment started late

Figure 2: Time to clinical improvement in the intention-to-treat population
Adjusted hazard ratio for randomisation stratification was 1-25 (95% Cl
0-88-178). *Including deaths before day 28 as right censored at day 28,

the number of patients without clinical improvementwas still included in the
number at risk.

- Absence on data regarding virus
recovery

- Nodata on Rem R.

o

A &




Nooocg COVID-19
Oepareia pe Remdesivir (RDV)- KAwWLIKEC HEAETEC

Hospitalized patients Placebo or
Data Source Target N Standard of Key Question Data Available- Key Publication
Moderate Severe Critical Care
m) Beigel NEJM May 2020: RDV
) Is RDV safe and superior to PBO in time to
NIARD Randomized effective treatment 1
; 1063 recovery
ACTTL Double blind ° e ° for COVID-19
NCT04280705 patients?
Goldman NEJM May 2020:
@ GILEAD Is a 5 day treatment | Similar 5 day/10 day efficacy in
5S.US.540.5773 Randomized 400 course as effective | severe COVID-19 (non- )
NCT04292899 Open label e and safe as a 10 day | Mechanically ventilated)
course of RDV?
Olender Clinical Infectious
s Is RDV effective Diseases July 2020: RDV was
u GILEAD Real-world, . when compared to | associated with significantly
Non-RDV Retrospective 818 RW non-RDV improved recovery compared
cohort? with standard of care (p<0.001)3

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 2020, Olender SA, et al. Clinical Infectious Diseases, 24 July

2020
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NIAID Study (ACTT-1)

Preliminary efficacy results of RDV compared to placebo Improvement at Day 15"

RRR: 1.32; 95% CI1 1.12 to 1.55

@ 20 Peo.oot 3 OR: 1.50; 95% ClI

> 1.18t0 1.91

° 15 ° P=0.001

g 1° &

8 g 2

E o

o 10 o 7

v //

£ 1

s 5 /

2

: 0 _
RDV (n=538) Placebo (n=521)

Overall (Primary Endpoint) Overall (Secondary Endpoint)

RDV produced 32% faster time to recovery and reduced timeto  RDV produced 50% higher rate of clinical improvement
recovery from 15 to 11 days compared to placebo on the ordinal scale compared to placebo

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

(\;ﬁ ‘%mﬁﬁ Beigel JH et al. NEJM 22 May 2020
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NIAID Study (ACTT-1)

Mortality by 14 Day in Overall Population
14

11,9

12

10

Mortality, %

Recovery and Death by Day 14 according to Ordinal
Score at Baseline

Baseline 4 5 6
ordinal scale

RDV (n=538)

Placebo (n=521)

There was a non- statistically significant trend toward lower mortality in

the RDV group vs the placebo group by Day 14

RDV Placebo RDV Placebo RDV Placebo RDV Placebo
(n=67) (n=60) (n=222) (n=199) (n=98) (n=99) (n=125)  (n=147)
g“mber."f 61 47 177 128 47 43 45 51
ecoveries
Median days 16 22 28
(95% Cl) 5(4-6) 6(48) 768 O g0 Ne-12) NENE) (NE-22)

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)

Deaths 0.46 0.22 1.12 1.06
HR (95% ClI) (0.04-5.08) (0.08, 0.58) (0.53, 2.38) (0.59, 1.92)

RDV was associated with shorter time to recovery and survival benefit
among patients with a baseline ordinal score of 5

Beigel JH et al. NEJM 22 May 2020; SmPc 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 @ 4 (0.7) 7(1.3)

Glomerular filtration rate

decreased @ O (e 2 e
Infections and infestations Pneumonia viral 3 (0.6) 7 (1.3)
Respiratory, Thoracic and Respiratory failure 28 (5.2) 42 (8.0)
mediastinal disorders Acute respiratory failure 9(1.7) 12 (2.3)
Vascular disorder Hypotension 2 (0.4) 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 Remdesivir and 9 for Placebo.

) i nu,mu"ﬁ Beigel JH et al. NEJM 22 May 2020
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SIMPLE Study

10-to-5 days Adjusted Odds Ratio (aOR) Observed Rates at Day 14

1,2 80

(95% Cl, 0.51, 1.12)

65 64
B 5 days of RDV (n=200) 60 54 54
0,8 B 10 days of RDV (n=197)
40
0,6
0,4 20 Lo
02 0 ]

Clinical Clinical Mortality rate
improvement recovery

Odds Ratio

* Clinical 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
* Clinical recovery- defined as no longer requiring oxygen support or discharged from the hospital

Goldman et al. NEJM 27 May 2020
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Phase 3 trial and a retrospective cohort of patients with severe COVID-19 treated with SoC

Recovered by Day 14 Mortality at Day 14
aOR 0.38

100 95% Cl (0.22 to 0.68)
2 p=0.001

80 74,4

59,0 12,5
60
R X 7.6

40

20
0

0 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

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 141* Study 5773/ RW Study 5807 Analysis
Mortality at Day 142
HR: 0.70 aOR 0.38
95% Cl ( 0.47 to 1.04) 95% CI (0.22 to 0.68), p=0.001
1 11,9
12 L 12,5
32
2';m . 12
= EN
8 7 -
% z 10
= 6 £ s
[e]
4 =
6
2
4
0
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% Cl) (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 RDV used in clinical trial was associated with 62% reduced
placebo with a survival benefit in those requiring supplemental 0, odds of death compared to a RW- SoC cohort 2
it Beigel JH et al. NEJM 22 May 2020, Olender SA, et al. IDSA. 2020, COVID-19 Treatment Guidelines, NIH

https://www.covid19treatmentguidelines.nih.gov/antiviral-therapy/remdesivir/
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A. CONVALESCENT PLASMA

UMD Clotting or/and

Antibodies anti-clotting factors

g

. .
Anti-inflammatory o® ...: —+ Albumin
cytokines ® oo
o, '8 ) ProteinC
. and S
Other factors?

-

SARS-CoV-2 recipient

S (117

B. ANTIVIRAL EFFECTS

Neutralizing antibodies Spike Glycoprotein (5)

o M-Protein

o Hemagglutinin-esterase
dimer(HE)

Envelope (phospholipids)
RNA and N protein
E-protein

SARS-CoV-2
C. IMMUNOMODULATORY EFFECTS

IgG SARS-CoV-2  IgM SARS-CoV-2

Pro-inflammatory Complement Autoantibodies HLA-IIY Endocytosist
cytokines CD80/CD86 ¥
., C3a .C5a. 1124 IL-1RA%
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Neutralization of cytokines, complement, and autoantibodies Innate immunity

IL-6+ IL-17F ¥ 1104
IL-54 IL-214
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FcyRIIB Y
. ’ Proliferation+
Adaptive immunity Apoplosist



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, MD, PhD; Xunliang Tong., MD, PhD; Shangen Zheng. MD; Juntao Yang., PhD: Yujie Kong., MD;
Lili Ren, PhD; Qing Wei, MD; Heng Mei, MD, PhD; Caiying Hu, MD; Cuihua Tao, MD; Ru Yang. MD: Jue Wang. MD: Yongpei Yu., PhD:
Yong Guo, PhD; Xiaoxiong Wu, MD; Zhihua Xu, MD; Li Zeng, MD; Nian Xiong, MD; Lifeng Chen, MD; Juan Wang, MD; Ning Man, MD;

¥u Liu, PhD; Haixia Xu, MD; E. Deng, MS; Xusjun Zhang, MS; Chenyue Li, MD; Conghui Wang, PhD; Sshisheng Su, PhD; Lingi Zhang. PhDy;
Jianwei Wang, PhD; Yanyun Wu, MD, PhD; Zhong Liu, MD, PhD

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

E| All patients
100

Log-rank P=_26

(=5 (= =]
L] [
1 1

Convalescent plasma

-
]
1

Cumnulative
improvement rate, %

Pl
=
1

]
1

Time after randomization, d

No. at risk
Control 51 46 4] 35 19
Convalescent 52 49 18 18 4
plasma

Severe disease

100
Convalescent plasma —
B0+
}___I
B0 i
J—
- L|_|_J Control
204 -
B Log-rank P=_03
|} ||
0 7 1w N B
Time after randomization, d
22 18 16 10 7
23 22 11 5 .

|E| Life-threatening disease
100+
Log-rank P= 83
80
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I —t=t - onvalescant plasma
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n)| H According to the FDA, eligible
COVID-19 Convalescent Plasma recipients of convalescent

g plasma should be
REdUCtIOﬂ m Death at 7 DayS = COVID-19 positive patients with severe
disease (dyspnea, respiratory frequency >
30/min, blood oxygen saturation 93% or
less, partial pressure of arterial oxygen to

Non-intubated patients treated
within 72 hage 80 or less (n=1018)  Statistically significant 37% reduction
in mortality in those treated with high

S 2880 i | ol - 03 fraction of inspired oxygen ratio less than
= ter convalescent plasma (p=03) 300, and/or lung infiltrates > 50% within

. & ooy 24 to 48hours)

% oR - |

g - = 3 life-threatening disease (respiratory

Percent Death failure, septic shock, multiple organ
;o dysfunction
High titer corresponds y . ) e inf 5
—— approximately to Ortho Patients must give informed consent
prfen VITROS SIC level > 12

www.fda.gov

Food and Drug Administration. Revised Information for Investigational COVID-19 Convalescent Plasma. 2020; https://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.
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Oepareia pe nAAopa — AOTEC

L Eligible donors could be recovered COVID-10 patients who had been proven positive either
by a diagnostic test (nasopharyngeal swab at the time of illness, or antibody-posiitve
patients on whom a diagnostic test had not been perforemd during their iliness.

L The level of neutralizing a antibody titers should be greater than 1:160 whereas a titer of
1:80 could be deemd acceptable

O Symptoms must have resolved completely at least 28 days prior to donation

L Alternatively a symptom-free interval of at least 14 days prior to donation and negative
resutls in oner or more nasopharyngeal swabs or in blood based molecula diagnostic tests
are necessitated

O Male donors are eligible

O Special attention to female donors who should be negative for HLA antibodies in case of
previous pregnance.

O General donor eligibility requirements along with the additional criteria for plasmapheresis
should be also met including infection status control

FDA, revised information for investigational COVID-19 convalescent plasma; https:://www.fda.gpv/vaccines blood-biologics/investigational-
new-drug-ind-or-device-exemptio nide-process-cber/revised- information —investigational-covid-19-convalescent-plasma.Asssesed April
08,2020
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Known SE and hazards associated with plasma transfusion include
Transfusion-transmitted infections (e.g. HIV, hepatitis B, hepatitis C)
Allergic reactions

Anaphylactic reactions

Febrile non-hemolytic reactions

Transfusion-related acute lung injury (TRALI)
Transfusion-associated cardiac overload (TACO)

Hemolytic reactions

Hypothermia

Metabolic complications

OO0O0O00000000

Post-transfusion purpura have also been described
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- Potential for treatment of endothelial dysfonctions

——/

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

Capillary leak ]

[ Pro-coagulant state| (_Hypofibrinolysis |

Endothelial cells

[
v @

) :"M.PBSS'Z Activated Th L(‘ Plasmin’p|asminogen
i . inhibitor TocilizumabY
r\ t-PA
A sIL-6R CSQ C5a Heparin
, ® o & .‘ '. i 0 Platelets
rACE2-IgG1 IL-6 ®

° @ Eculizumab'y’ G Red Blood cell

L | 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 Authors
- - Evangelos J. Giamarellos-Bourboulis,
[ start of pneumonia | | Respiratory failure | Mihai G. Netea, Nikoletta Rovina, ...,
_ P Nikolaos Koulouris,
Infiltrates Severity
TCRP TTTCRP/ferritin/TGs = Charalambos Gogos,
TD-dimers TTD-dimers > )
TAST/ALT TTAST/ALT Lx] Antonia Koutsoukou
2
_________ N TTTNF 5=
CTTOCAR T s il 3 Correspondence
s TTIL-6 .
' il E egiamarel@med.uoa.gr
. | i CD4'I1leE'ceII5 | S
B cells, lgM/igA -
_§ In Brief
I Vivid antigen presentation I I Moderate antigen presentation | | Proper management of COVID-19
—— - mandates better understanding of
inilirates ng'?’ _ disease pathogenesis. Giamarellos-
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Favorable Anakinra Responses in Severe Covid-19
Patients with Secondary Hemophagocytic
Lymphohistiocytosis

Graphical Abstract Authors
George Dimopoulos, Quirijn de Mast,
SEVERE COVID-19 Nikolaos Markou, ...,
v TT temperature Alexandra Lachana,
o R e ey Franlil van deN e
v TT triglycerides Evangelos J. Giamarellos-Bourboulis
Count v 1 fibrinogen
v TT ferritin
v TAsT ) Correspondence
— v~ BM hemophagocytosis )
‘_‘-\{“* v Immunosuppression egiamarel@med.uoa.gr
N Rl
HScore =169 In Brief
Complex immune dysregulation in severe
| 3 COVID-19 suggests the use of
IPatient in the Intensive Care Unit I IPatient in the General Ward ] immunomodulation therapies.
- —— st —— Dimopoulos et al. describe eight cases of
ntravenous Anakinra ntravenous Anakinra =
200 mg every 8 hours for 7 days 300 mg once daily CovID-19 patients who all had Secondary
hemophagocytic lymphohistiocytosis
l l and showed favorable responses in
- - respiratory function upon treatment with
Main benefits: Main benefits: g » "
TE pO;éFiO? Less oxygen demand the interleukin-1 receptor antagonist
chest X-ray improvement =
P o e L1 psesis Anakinra.
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OEPAMEYTIKOZ AATOPIOMOZ AZGENOYZ ME COVID-19 AOIMQ=H :TO NOzZOKOMEIO

27/8/20

O1 00nyieg Ba avarrpooapudlovral CUHPWVA LE VEOTEPA ETTIATNHOVIKA dedopéva yia Ty voogo COVID-19

APXIKEZ EZETAZEIX I'lA THN EKTIMHZH AYTQN MOY OA EIZAXOOYN ZTO NOZOKOMEIO

«2E OAQOYZ: Tevik aiparog, odkyapo, oupia, Kpeativivn, narik floxnueia, LDH, CK, CRP, tpotovivn,
@eppITivn, Eheyxog TENg, D-dimers, TaAuikr ofupetpia f aépia aiparog. Mepaitépw egeTaOEIS KATA
TepiTTWON.

*2E ONOYZ: Ani\r'] CXR n CTX, HKI 12 ANATQION kau I'IPOZAIOPIiMOZ QT

v

MaApikr ofupetpia < 94% (FiO, 21%
Nahpik] ogupeTpia >94% (Fi0, 21%) a0 Soperp b (Fi0, 21%)

KAl CRP.>1,5mg/dL(6pio.<.0,5mg/dL)

CRP <1,5mg/dL (6pio < 0,5mg/dL) H

KAl Geppitivn >500pg/L ‘H mapayovteg kivdivou
Oeppitivn <500ug/L H

KAl AIHOHMATA oy Ala Bipakog i CTX
Aveu Trapayoviwy KIvauvou

KAl -

Ala Bipakog i CTX XQP1E Dexa’methasone1 (max 10 nu) A
AHOHMATA 10080vapo NG Dexamethazone +

Remdesivir? (5 nu)

¢ Emi aduvapiag xopriynong Remdesivir

€EETAOTE TO EVOEXOUEVO XOPHYNONG
XAwpokivng 1 udpoguxAwpokivng 3 ue T
0103IKaTia XOPrYoNG @aPUAKOU EKTOG
evOEeiGewV N Pe évragn o€ KAIVIKE HEAETN

NoonAeia oikol
BAETTE 0BnYiEg QVTINETWTTIONG
COVID-19 ek16G VOOOKOUEIOU

+/- a§|epopUKivr]4+gVT|p|KpoB|uKr1 aywyn
ILA IIV(.U'JUVILA CcN Il|$ l\UIVUII'IU

way(wﬁecpomm yia 7-10 nuépeg
ol

Egimpio ka1 o€ -
SeUTEPO XPOVO BeAtiwon SeikTwv @Agyuovig

PCR KAl , ,
AVEU CUPTITWHATWY = 3 NUEPES

*o710 TAQiaI0 £peuvnTIKOU TTPWTOKOAAOU (KaT' GpBp. 38, MNIT 30.3.20) eykekpipévou amd Tov EOP A aTo TAaiaio
diadikaaiag xopARynong o€ aoBeveig wg GApPaKo KTAG eyKekpIpévng EvaEIgNG (apBp. 36, MNM 30.3.20)

**ge aoBeveic Pe yvwaTn kapdloTaBeia f IoXupég evaeiteIg kapdiomabeiag, 0To TAITIO EPEUVNTIKOU TTPWTOKOAAOU
eykekpipévou amd Tov EOP r ato TAaiaio Twv mpolmoBéaewv Tou apBp. 36, Tep.a-pB, Tap.1

" Dexamethasone 6 mg/day f Methylprednisolone 32 mg/day 1 Prednisone 40 mg/day. 2Remdesevir: 200mg mv
TPWTN NUéPa kai an auvéxela 100mg/nuépa yia 5-10 nuépeg. Mpoaoxr diakot G xopriynong eav ALT>5X @T A
GFR <30ml/min. 3Y8poguxAwpokivn: 400mg x 2 v Tpwn nuépa kai 200mg X 2 Inuépa x 7 nuépeg (Aqun e
@aynto 1 yaAa) i @waopikn xAwpokivn: 500mg x 2 yia 5-7 nuépeg. MPOZOXH yia mBavn kapdiotogikotTa:
mapdraon QT> 500msec, Myasthenia gravis, porphyria, emAnwia kar aAAnAemdpAceig pe GAa @appaka — BAETTE
http://www.covid19-druginteractions.org. “AdiBpopukivn: 500mg x 1 eTi 3 nuépeg.

* Emdeivwon avatveuoTIKAG AsiToupyiag
- Sat0, < 93%
- PaO,/FiO, < 300 mm Hg
- AvaTivoég > 24/min
f/kai
* ARDS/avdykn pnxavikoU agpioHoU
i/kai
* Shock
f/kai
* KAivikogpyaotnplakd dedopéva ouvdpopou atreAeuBépwaong
KUTTAPOKIVWV
- 1 CRP >5mg/dL)
- 1T ®eppitivng (> 1000 pg/L)
- 1 LDH (> 250 U/L)
- 1 D-dimers (>1000 ng/mL)

1 -l )\suchKUTlTapwv (< 800/uL) 1

| | |

*  AmToKA€IOP6G BakTnpIakAG eTIAOINWENG (METPNON TTPOKAACITOVIVNG,
B1elpuvon TOU GAOUATOG TNG AVTIMIKPORIAKAG ayWwYAS)

* Avagntnon aAwv aimiwv emdeivwong, T.X. €MOeivwon KapdIakAg
aveTTapkelag,  puokapdimdag  ofu  oTe@aviaio  oUvOpopo,
ﬂVSL‘JOVIKﬁ €UBOAR, (pcxppcxinlKr'] TOgIKOTNTA 1

v v v

« Edv o aoBeviAg Oev €xel AdPel Remdesivir 1 dexamethasone

Xopnynore
Remdesivir + dexamethasone (10 nu)

* Edv n emdeivwon ouvéBn umd Remdesevir + dexamethasone,
ggeTdoTE ™ duvatoTnTa Xopnynong TAdopaTog(
https://www.clinicaltrials.gov/ct2/show/NCT04408209), Tocilizumab,
Anakinra ; GAAou epeuvnTIKOU QOPUAKOU OTO  TTAQICIO KAIVIKAG
MEAETNG N XoprRynong @apudkou EKTOG €vOEigewv  OTTWG
“Tocilizumab, Anakinra

O1 voonAegudpuevol acBeveig pe COVID-19 mpétrel va Aappdvouv
OpoppotrpopuUAadn.

Mo Ttv Tmpo@UAain @AeBoBpoupwong 15¢  ZYXITAZEIX
OPOMBOIMNPO®YAA=HZ ZE AXOENEIX ME COVID-19 / TMHMA
AIMOZTAZHZ E.A.E (updated 20/07/2020) htips://www.eae.qr



http://www.covid19-druginteractions.org/
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