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LHUB-ULB
* Pulmonary fibrosis in SARS

e 2003 CT thorax in N=24 severe SARS-CoV-1 survivors 1 months post-ICU

* In previous coronavirus outbreaks, studies from SARS-CoV-1 survivors showed that early fibrotic lesions can be seen in the first
months of follow up especially in critical and elderly patients

* Evidence of fibrosis on CT scan: parenchymal band, traction bronchiectasis, irregular interfaces

e 2020 pandemic wave 1: start of this LHUB-ULB study predicting pulmonary fibrosis as a COVID-19 sequela
* 86% (N=19/22) of fibrosis on chest CT scan, 3 months after intensive care unit (ICU) discharge in SARS-CoV-2 survivors

e 2021 transbronchial cryobiopsy in N=10 severe SARS-CoV-2 postmortem

* Now we can reflect on almost 2 years of pandemic, our knowledge grows concerning COVID-19 sequelae. Indeed, pulmonary
fibrosis represents a common finding in advanced COVID-19 pneumonia.

* Analyses of lung CT images have 100% sensitivity and 67% specificity to detect histopathological fibrosis (collagen extension)

3 October 2022
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BIOMARKERS OF INTEREST

e Classical biochemical markers reinforce the prognosis in COVID-19

* CRP and Ferritin are induced by inflammatory cytokines, Ferritin is released
by activated macrophages

* Prognostic markers, associated with severity (CRP, ferritin), bacterial
superinfection (CRP) and mortality (ferritin)

e Extreme Ferritin increase is seen in Cytokine storm syndrome and secondary
Hemophagocytic lymphohistiocytosis
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BIOMARKERS OF INTEREST

e Krebs von den Lungen-6 (KL-6) in secondary pulmonary fibrosis post-COVID-19

* Local cytopathic effect of SARS-CoV-2 on alveolar epithelial cells type 2 (AT2) damage the
pulmonary interstitium and create AT2 hyperplasia which expresses higher levels of KL-6

e 27.7% COVID-19 patients developed reversible and 11.8% patients developed irreversible
pulmonary fibrosis, which can be monitored with KL-6

e optimum cut-off value in serum to evaluate COVID-19 severity
e 371 U/mL (sens=85.7%; spec=96.6%)

e 407 U/mL (sens=83%; spec=89%)
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BIOMARKERS OF INTEREST

. E'.rg]nsfo’r,ming growth factor beta (TGF-[3) is “the master regulator of
ibrosis

e Activation of the TGF-B pathway contributes to pathologic fibrosis in most organs by
regulating fibroblasts’ transdifferentiation, enhances extra-cellular matrix protein

synthesis through collagen type | and connective tissue growth factor gene
promotion

* In first 2 weeks of severe COVID-19 TGF-beta peaks = inhibit NK cells
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axes Angll on AT1R versus Ang-1-7 on MAS (&)
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. INTRODUCTION
BIOMARKERS OF INTEREST

e ACE2 receptor for SARS-CoV-2 Spike protein and angiotensine pathway

e ACE2 receptor is highly expressed in pneumocytes AT2.

* Disequilibrium between pro-inflammatory/pro-fibrotic angiotensine Il (Angll) axis and the
counterbalancing angiotensine-1-7 (Ang-1-7) axis
* Lung damage is caused by Angll (through the action of ACE) and leads to ARDS
* Angllis metabolized into Ang-1-7 through the action of ACE2
* Ang-1-7 protects the lung and binds to AT2R and Mas-receptor
* ACE2 and Ang-1-7 are downregulated in severe COVID-19 and Angll predominates

* Ang-1-7 could provide novel therapeutic interventions for pulmonary fibrosis patients

e (Candidate for theranostics
3 October 2022 ﬂ
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Prognostic role of biomarkers in pulmonary fibrosis post-COVID-19

1. Observe if Ang-1-7 diminishes and TGF-beta, KL-6, CRP, ferritin increase
* |[n most severe COVID-19 patients at ICU
e Kinetics will be monitored within-subject

2. Follow-up of survivors post-ICU for pulmonary sequelae
e Clinical investigation and sample collection 3, 6, 12, 24 months in pulmonology department

3. Theranostics
e Establishment of an algorithm where diagnostic tests drive therapeutic decisions
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e Pre-analytical phase
e Angllis unstable : EDTA-tube on ice, immediate cold centrifugation, then -80°C
e KL-6, TGF-beta, Ang-1-7 matrix comparison serum & heparin plasma (Wilcoxon)
* Sample stability analysis 2-8°C, -20°C and -80°C

e Analytical performance study
» Repeatability, reproducibility, bias, T.E., LOQ, linearity (Simple Regression Correlation)
* Passing-Bablok correlation (if instrument available in another Belgian lab)

e CE-IVD kits for Angll (RIA, DiaSource and ELISA RUO), KL-6 (ECLIA, Lumipulse, Fujirebio),
ACE activity kit (Bilmann) on Cobas 8000 (Roche), CRP (immunoturbidimetry on Cobas
c702 from Roche), ferritin (ECLIA on Cobas e801 from Roche)

e ELISA RUO kits for ACE2, TGF-beta and Ang-1-7
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e Clinical study

e Case description of each severely-ill COVID-19 patient at ICU (retrospective study) and during
follow-up post-ICU (prospective study)

e Biomarker kinetics in retrospective samples of severe COVID-19 patients at ICU
e control group comparison
e interpretation in function of symptomatology, disease severity and the classical biochemistry parameters

» Patient population

* Retrospective clinical study: N=60 severe and critical COVID-19 patients at ICU in CHU Saint-Pierre
(& Hopital Erasme for KL-6 cut-off)

» compare to groups of mild/asymptomatic COVID-19, healthy, and non-COVID-19 pneumonia
* exclude patients R/chemo

* Prospective observational study: N=60 COVID-19 survivors 3,6,12,24 months post-ICU in CHU
Saint-Pierre & CHU Brugmann

* compare to age-/sex-adjusted controls
e Ethical committee approval CE/20-06-04 for ‘Pulmonary recovery of ICU-COVID-19 survivors’
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e Statistical methods
e GraphPad Prism, Analyse-it Excel

e Comparison between groups use non-parametric tests (statistical significance
p<0,05)

e Multivariate analysis for prognosis of bad COVID-19 outcome (ICU-admission,
mechanical ventilation, length of hospital stay, severity scores SOFA, APACHE,

oxygenation index, radiological suspicion of pulmonary fibrotic lesions and
death)

e Statistical significant patient number (n=14)

_ 2-(1.96+1.28)*-g*
Am?2

3 October 2022 ‘I
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LETTER TO THE EDITOR Open Access

Post-discharge critical COVID-19 lung 2

function related to severity of radiologic lung
involvement at admission

Laurent Truffaut"®, Lucas De mey 18 Anne Violette Bruyneelj, Alain Rornan®®, Ste phane Alard™®,
Nathalie De Vos® and Marie Bruyneek""‘"’i.'-.‘

e (CTscan

e AtICU, patients show ground glass opacities (e.g. figure a) with a mean of
17/20 affected segments

* 3 months post-ICU, N=19/22 show fibrosis (e.g. arrow figure b) with a mean
of 8/20 aftected segments

* Pulmonary function test

* 3 months post-ICU, 45% abnormal DLCO (diffusing capacity of lungs for
carbon monoxide)

b Eva|uati0n Of exerCise Ca paCity Fig. 1 u’_r'_'esl CT Scans of a critical COWVID-19 patient, at admissiaon,
* 3 months post-ICU, 65% abnormal 6MWT (6-min walking distance test) with (). Bl o s opcite (GO0 i 3 perherl dstosir
30% Of Oxygen desatu rat|0n arer_'i:ae.'v'a.'d-ir- boll'-L.L'-L'e! lobes on Pannel A On Pannel B, GGO has

disappeared, replaced by a discrete fibresis area in the upper right

3 OCtOber 2022 labe {black arrow) )
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Analytical performance studies (HUB-ULB

e Analytical performance study for Angll : predefined performance
criteria have not been met (nor for RIA, nor for ELISA)

e The polynomial quadratic function needed to calculate ACE2 did not
give reliable results

H Performance criteria ACE kinetic kit (Bihlmann®, Basel, Switzerland)
* ACE insert .
Repeatability 7%
Intermediate precision  81%
Specificity * Inhikiticn by ECTA, natural Angiotensine |
* Linearity : up to 108,53 U/L
Measuring range *Log ;12 UL
* LOD: <5 U/L
Interferences Lipemic, hemaolysed and icteric zamples

Adults : 20-70 U/L

& months - 18 years - 29—-112 U/L
Jrmiois — & mois ; very low values
Zarcoidosis : 45-135 UL

3 October 2022 ﬂ
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RESULTS : @
Analytical performance studies CHOB-0LE
e KL-6

o IQC L1 n=5 CV = 6%
Repetsbility et CV = 5%
IQC L1 In duplicate, 10days CV=72% Bias=75%% TE=156% redefined performance criteria:
Reproductibiiity ocjo CV=56% Bias=18% TE=11% P Pe! '
IQC L1 5-times serial dilution 14 WimL TE<20,8% achieved
LoDiLoa 1:2, triplicate Cv= 11%
IBC L2 5-imes serial dilution ¥ = 0,9966x - 21,298
Linearity 1:2, triplicate R® = 0,995
Range = 26-816 LmL
Samplea n=14 ¥ =1101x + 21,31
Runay Intercept - -2,867 to 52,02 LHUB-ULB versus ULg on G600l
i el Slope ; 0,9537 to 1,141
Serum n=10 Wicoxon test
Matrl_[ VS p-value = 0,187
e o haparin Mo statistically significant difference
Sample n=10{4°C) Wilcoxon tast
Specimen n=g (-80°C) Stable : T days at 2-8°C
stability n=3 {freezalthaw cycla ) 14 days at -B0°C
3 freezelthaw cycle
Comparaison Echantillons ~ n=35 y=9,261+0,9301x Biais moyen : 3.65%
d’instrument patient Ordonnée a I’origine : 1.41 to 25,54 G600Il versus G1200

Pente : 0,8952 to 0,9566

3 October 2022




CLINICAL RESULTS of KL-6
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ANALYTICAL PERFORMANCE STUDY OF THE NOVEL  JA $RBSLWM

BIOMARKER KL-6 AND POSSIBLE INTEREST IN COVID-19

Ponthieux F.1, Lauwers M.", Duterme C.", Cavalier E.?, Delattre |.', Deprez G.", Cotton F.!, De Vos N.""

The KL-6 Lumipulse® G test reaches the predefined acceptance criteria for analytical performance.
Preliminary results on COVID-19 patients revealed significantly higher KL-6 levels in severe versus non-severe patients. In the group of
severely-ill COVID-19 patients with ARDS in ICU, we found no difference between survivors and patients who died.

The limitation of these findings is the small sample size.

1. Severity marker ?

Severerity
2000+ il Qa1

1500 l'...op

1000+

KL-6 (UimL)

g
L]
»

# o
e‘f s&é &3'
n=10 & n=10 n=6

Figure 2 : Comparison of KL-6 levels in severe, mild-
moderate COVID-19 patients and healthy controls.

Elevated KL-6 only in severe group with ARDS

2. Predictive of mortality ? |
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Figure 3 : Comparison of KL-6 in severely-ill COVID-19

survivors versus deceased patients

No significant difference in KL-6 levels
between survivors and non-survivors
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RESULTS ®

LHUB-ULB
* No correlation between KL-6 and chemerin

e Levels were significantly higher in ICU patients than non-hospitalized

patients : KL-6 in severe COVID-19 at ICU

e KL-6 at D1 (p<0.05) o

e Chemerin at D1, D5, D14 (p<0.0001) _— 2 .

e No KL-6 kinetics during ICU stay E

5000+

" |

oL ok Toaems
0\ Q\b

Mann-Whitney :
(no significantly different medians p=0.24)
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RESULTS OF KL-6 FOLLOW-UP

&/

. UNIVERSITE :
j H CHU 5§|nt—f’|erre ULB 28 NOVEMBER - 2 DECEMBER
‘& R VR . BE BRURELLES EUHUM EDLAB
LHUB-ULB 2021 MUNICH

AT L BCHRA TN

Follow-up of KL-6 and routine biomarkers in severe COVID-19 one year post-ICU

Mathalie DEVOS **, Cécile DUTERME 2, Zahia OUANANI *, Dominique DIRICKXX 2, Marie BRUYNEEL *, Alain ROMAN 3, Stephane ALARD 4, Fanny PONTHIEUX 2, Mailis LAUWERS 2,
Elise MATHIEU %, Cédrick GOUDJI2, Stéphanie ANDRE 5, Dragos BARGLAZAN *, Cécile DUSART 2, Laurent TRUFFAUT 2, Frédéric COTTOM *

MATERIALS AND METHODS

Samples were prospectively drawn from 22 severe/critical COVID-1g patients during their pulmonology follow-up (FU) at 3, 6 and 12 months post-ICU.

RESULT 1) PATIENT CHARACTERISTICS

Patient demographic characteristics were: 73% men, mean age of 55 years, 5o% obese, £5% arterial hypertension, 27% diabetes, 100% acute respiratory distress syndrome, a mean length of stay of 21 days at ICU,
&4% with endotracheal intubation and g% extracorporeal membrane oxygenation during the acute SARS-CoV-2 infection.

3 October 2022




RESULTS OF KL-6 FOLLOW-UP
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RESULT 2) BIOMARKERS AT ICU

At ICU, the severe acute COVID-19 patients
showed significantly higher biomarkers LDH
[503 U/L (404-747)], <TnT [20.15 ng/L (10.93-
34.38)], ferritin [539 pg/L (133-1504)], PCT
[0.30 pg/L (0.06-1.20)], KL-6 [665 UfmL
(441-goo)] and CRP [97 mg/L (32-132)]
compared to healthy controls (Fig.1 and 2).

KL-6 (Fig.1) and CRP (Fig.2) marked the
severity, as they were higher in severe acute
COVID-1g patients at ICU compared to
asymptomatic/mild acute COVID-1g cases.

KL-6

2000+

1500+
-
E 1000+

iy A %
500-1 , —=-
0 T

-%—
-]
&@‘ &

One way ANOVA
(significantly different means p<0.0001)

Fig 1. KL-6 in COVID-1g patients versus controls

Consecutive measurernents were taken per patient. N represents the number of measuring points.

CRP

w ¢ I
8 e~ oD
@!\1{:\\ é\c) @,;P V\O\) \‘\;3’\ é@g’ &
& & &Q"e &
é’se & o @
® &
& 3 o
&
& o

ol

One way ANOVA
(significantly different means p<0.0001)

Fig 2. CRP in COVID-19 patients versus controls

Consecutive measurements were taken per patient. N represents the number of measuring points.
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RESULTS OF KL-6 FOLLOW-UP

)

Three months after ICU the biomarkers
LDH, cTnT, ferritin, PCT and CRP turned
normal in zgo % of patients. Figure 2
shows indeed normalization of CRP
results in COVID-1q FU post-1CU.

After 1 year, KL-6 normalized (<275 UfmL)
in only 25% of critical COVID-1g patients.
Indeed, Figure 1 shows a significant
different mean between COVID-1g FU
post-1CU and healthy controls. The ROC
curve of KL-& levels has been determined
to distinguish between severe COVID-19
{at ICU with ARDS) and healthy controls.
Figure 3 shows a cut-off of 275 U/mL and
AUC=0.929 (LR= oo, SENS=86%,
SPEC=100%, Yl=0.857). Between 3,6 and
12 months of follow-up, the mean KL-6
value did not significantly change (Fig.4).

TFF |Sensitivity)

RESULT 3) FOLLOW-UP OF BIOMARKERS AT 3, 6 AND 12 MONTHS POST-ICU

T

Mo disoriminartion

—8—L-5
[ehril]

o oy az 0.3 o4 o5 [k 0.3 [} 0.3
FPF (1 - Specificity)

Fig 3. ROC curve of KL-6 levels

LHUB-ULB
KL-6
2000
.
15004
-
E 1000+
=1 - .
of P e
LTy u® Ak
G T T T
& & . & -
& & éﬁ‘ & &
-@‘IFP \“G‘p ,@\é&

One way ANOVA
(no significantly different means p=0.63)

Fig 4. Follow-up of KL-6 after ICU discharge
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RESULTS of KL-6 and ACE cut-offs ®

LHUB-ULB

LB UNIVERSITE }‘ CHU Saint-Pierre
LIBRE " UMC Sint=Fietar
n[ BRUSELLES

POSTE R . Novel biomarkers in critical COVID-1g patients with progression to pulmonary fibrosis

Mathalie DE VDS, Fanmy PONTHIELUX *, Maills LALWERS *, Cédle DUTERME *, Mare BRUYNEEL *, Alain ROMAN ¥, Stephane ALARD *, Fridéric COTTOM
ARMNANCENE POERAR R SR J.llDIll EELIL

LHUB-ULB

KL-6 CUT-OFF ACE CUT-OFF

ROC curve for KL-6 shows AUC=0.888 ROC curve of ACE levels shows AUC=0.769 {Fig 4). Above the cut
(Fig 3). Above the cut-off of 455 UfmL off of 38 U/L for ACE, patients are more likely to belong to the
for KL-6, patients are very likely to group of severefcritical COVID-1g at ICU with ARDS (LR=3.5,
belong ta the group of severefcritical SENS=64%, SPEC=82%, Y1=0.455).

COVID-1g at ICU with ARDS (LR=20.5, Another ROC curve built on the slope of ACE kinetics shows even
SENS=71%, SPEC=g7%, Y|=0.675). better AUC of 0.954. Increasing ACE kinetics above the cut-off of

0.65 U/Lfday, places patients in the group of severe/critical COVID
1g at ICU with ARDS with a very high probability (LR= =o,
SENS=80%, SPEC=100%, Y1=0.800).

- .

a i gosssad

o
ok o
am s ] 4 =0 T
|
[ ?" g L% rr
{ fr-
g ] [T e — T 4 Ho
E 1 £ I discrimiratian
C
H - | E 55 [.J
s E-'" :“' - ACE{LHL)
| ~KL-& el ALK = 0768
= ALK « 0888 W4T (s €1 = 0,668 — 0.889)
| {95% 01 = 0.800 - 0.967)
. i ¥
[ i
[T By
' 4
wf n ol
1 81 ma oma s oE mi af as 1 B B3 B3 a3 o of a7 ol o5 3
l=r|1 Soacificity) F Fr:l Ep-u.ﬂ:ﬁ,l

3 October 2022 Fig 3. ROC curve of KL-6 levels Fig 4. ROC curve of ACE levels
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LHUB-ULB
RBSLM Annual Meeting 20/11/2020 :
C2 - Best Abstract in Clinical Chemistry
ASCENDING ACE KINETICS IN SEVERE COVID-19 PATIENTS AT ICU

M. Lauwers?, S. Cherkaouil, F. Ponthieux!, C. Duterme!, |. Delattre!, L. Seaux!, M. Bruyneel?, L. Truffault?,
A. Roman?, G. Deprez!, F. Cotton?, N. De Vos!

e Severe COVID-19 pts at ICU had significant higher ACE values [median (range) = 50 (34-53) U/L] compared
to mild/asymptomatic COVID-19 patients [median (range) = 35 (24-45) U/L; Mann-Whitney: p=0.0078)]
and controls [median (range) = 28 (22-35) U/L; Mann Whitney: p=0.0014)].

* In contrast to the control group, the severe COVID-19 patients clearly showed increasing ACE kinetics in

consecutive samples. The 2 ICU-patients who died, had a steeper increase in ACE kinetics, with a
maximum elevation of 5.65 U/L/day during the last 2 weeks of ICU-hospitalization.

3 October 2022 “



RESULTS of ACE
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Statistical significant different pattern in acute severe COVID-19: UiEs-Dre
Ang-1-7 diminishes and TGF-beta increases at ICU, with gradual decrease up to 1 year of FU

TGF-beta
Ang-(1-7) 80000+

250+
2001 l‘A 600004

" ui E 400004

3., * = 2 L~ = = o

- 20000- —
504
0 T T T T 0 T T T T
N S - O & & &
Y % e & % LY e e
) 27 & < o7 & & &
A A A
£ c,':i1 N & o & R
X 2 03‘9 QQ 3\@' 82 a2
& gl P Y
& & ") ¥
R\ & G
=3‘§° & &
ks &
o One way ANOVA One way ANOVA
(significantly different means p<0.0001)

(significantly different means p<0.0001)
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UNPUBLISHED RESULTS .
&

LABORATOIRE HOSPITALIER UNIVERSITAIRE DE BRUXELLES
1 LI ™ 111

Subpoplillation at higher risk of COVID-19 pulmonary fibrosis/sequelae. This very ill subpopulation could be treated:

Diagnosis with lower ! * dexamethasone
Ang-(1-7) levels * mechanical ventilation
(compared to asymptomatic/mild . .
Ang-(1-7) covip-19 patients) hlgl_‘ ,D xygf:n ﬂ”_'w . : :
250-  antifibrotics (pirfenidon, nintedanib)
« medication in clinical trials:
2004 4 a4 e.g. Ang-(1-7) agonist (patent EP2967049),
f recombinant human ACE2 (GlaxoSmithKline GSK2586881),
'_EI 150 'y MAS-receptor activator (Biophytis BIO101)
A
2 100- —+
50- - - Measure Ang-(1-7) to diagnose the critical
0 : : : E?E subpopulation needing specific treatment
> N N
& F F &
D 3
3 d’g qﬁ %‘\\“
oF < ~ &
& S
& &9
& ¢

One way ANOVA
(significantly different means p<0.0001)




UNPUBLISHED RESULTS

Global composite index: Ang-(1-7), TGFB, CRP, ferritin LHUB-ULB
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(significantly different medians p<0.05)
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(and/or severe viral-induced lung injury and/or pathology linked to disequilibrium of angiotensin pathway)

LABORATOIRE HOSPITALIER UNIVERSITAIRE DE BRUXELLES

Measure Ang-(1-7) in venous heparin plasma

Healthy < Ang-(1-7) result < Asymptomatic/mild SARS-CoV-2+ Ang-(1-7) result ~ Asymptomatic/mild SARS-CoV-2+

Patient eligible for acute treatment and

Test a composite index of high Ang-(1-7) with
Ferritin, CRP and TGF-3

(and maybe antifibrotics) | l

Result positive Result negative

Ang-(1-7) agonist

Pati ligible f Wait for antifibrotics treatment
atient eligible o.r.acutg and follow-up (FU)
treatment and antifibrotics

0

FU of TGF-B and/or KL-6 at 3, 6, 12

months post-ICU
FU of TGF-B and/or KL-6 at 3, 6, 12 l
months post-ICU can strengthen

the eligibility for antifibrotics Result positive Result negative

0
Patient eligible for No biochemical arguments
antifibrotics for treatment

Y O

Theranostics pathway for severe/critical COVID-19 patient

O treatment decisions are made according to the clinical context, pulmonary function evaluation, medical imaging and international guidelines
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1. Ang-1-7 diminishes and ACE, TGF-beta, KL-6, CRP significantly increase
(p<0,05)

* In most severe COVID-19 patients at ICU
e At ICU there is within-subject kinetics for ACE but not for KL-6

e KL-6 cut-off
e >455 U/mL* to distinguish between critical COVID-19 and asymptomatic COVID-19

3 October 2022 ﬂ



Discussion &

UNIVERSITAIR LASORATORIUM BRUSSEL

2. Follow-up of survivors post-ICU for pulmonary sequelae
e CT scans show pulmonary fibrosis already 3 months post-ICU in 86% of patients
 Diffusing capacity of lungs for carbon monoxide is altered in half of the patients

e Further research is needed to analyze if pulmonary sequelae are related to the level of
some biomarkers
* KL-6 persisted in 75% of critical COVID-19 survivors after 1 year
e TGF-beta diminished gradually during the first year post-ICU
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3. Theranostics
e Establishment of an algorithm where diagnostic tests drive therapeutic decisions

* Ang-1-7 low, TGF-beta high, composite index high
* Novel therapies for critical COVID-19 patients, currently in clinical trials

* Anti-Spike Ab for mild COVID-19 patients without oxygen therapy but with a severity risk
e WHO guideline for COVID-19 therapy contains the state-of-the art therapies

Therapeutics and COVID-19

LIVING GUIDELINE @) World Health
14 JULY 2022 WE¥Y Organization

Recommended for patients with severe or critical COVID-19:

# astrong recommendation for systemic corticosteroids;

* astrong recommendation for interleukin-& (IL-6) receptor blockers (tocilizumab or sarilumab), in combination with
corticosteroids;

# astrong recommendation for baricitinib as an alternative to IL-& receptor blockers, in combination with certicosteroids;

a conditional recommendation for casirivimab-imdevimab for patients with seronegative status, where rapid viral genotyping is

available and confirms infection with a susceptible SARS-CoV-2 variant.
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NOVEL THERAPEUTIC OPTIONS
targeting Angiotensine pathway

* Ang-1-7 agonist

e Ang-1-7 supplementation

* MAS-receptor agonist (BIO101)

Stimulation of the protective arm of the RAS with MasR agonists and activators

Treatment of
Angiotensin Peptide (1-
7} for COMID-19

Standard of care plus
Angiotensin peptide (1-7}-
derived plasma vs. standard of
care

Kanuni Sultan Suleyman

Training and Research Hospital,

Turkey

MCTO4375124

THA COVID-19 Clinical
Trial

THA12T7 vs. placebo

Columbia University, US4

MCTO4401423

Angiotensin-(1,7)
Treatment in COVID-19:
the ATCO Trial

Im

Angiotensin 1-7 vs. placebo

Erasme University Hospital
Brussels, Belgium

MNCT04332666

Testing the Efficacy and

Safety of BIND101 for the
Prevention of Respiratory
Deterioration in COVID-

19 Patients (COWVA]}
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NOVEL THERAPEUTIC OPTIONS
hrsACE2 = pan-SARS-CoV-2 therapeutics

SARS-CoV and SARS-CoV-2

~Spike

Membrane-baund
ACER

Intemalization of ACEZ
with SARS-CoW and 2

{| Mambrana fusion

Wiral RMA ralease
SARS and COVID-19

hrsACEZ2 binds to Spike and reduces binding
to ACEZ ai the membrans

5 %

Mermbrare-bownd
ACEZ

Less SARS-Cav-2 internalization

Soluble
ACEZ

Reduced viral load
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e Antioxidants

* N-acetyl cysteine (NAC) prevented Ang-ll-induced
expression of TGF-B1 and CTGF, suggesting that Ang-II-
induced expression of the pro-fibrotic factors involves NOX-
induced ROS. [1]

* Anisothiocyanate in broccoli : sulforaphane activates the
transcription factor NF-E2-related factor 2 (Nrf2) [2]

 ATIR blockers & ACE inhibitors
e Losartan blunts TGF-3 signaling [3]
e Enalapril does not reduce TGF-beta signaling pathway [4]

* Transcription factors: antifibrotic activity of miR-29 in
animal models by inhibiting TGF-beta and suppressing
collagen expression

* micro noncoding regulatory RNA, in the pathogenesis of
fibrosis by regulating ECM production and deposition, and
epithelial-mesenchymal transition [5]
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|
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aprés dilution
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i pach Verdinnung XEVUDY @
sterile concentrats/s*
stérile/steriles Konzs'™*

sotrovimab/sotroi™
IV use/Vole IV/iv-A

% 1 vial/flacon
] Durchstechflasche
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e Further investigations on more patients are necessary to confirm
the results

e Match with age and sex-related controls

e Relate the biomarker results to CT scan and pulmonary function
tests

e Draft articles
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Articles in the pipeline &

with Prof. Frédéric Cotton and Prof. Marie Bruyneel el

LHUB-ULB
e Clinical e Analytical

1. Similar pulmonary functional 1. KL-6is a novel biomarker for
outcomes at 3 months in critical damaged alveolar type Il
COVID-19 survivors hospitalized pneumocytes, also in COVID-19
during the first, second, and 2. Theranostics in COVID-19 with
third pandemic waves novel biomarkers Ang-(1-7), TGF-

2. Multicentric clinical evolution 1 beta and composite index
year post-ICU 3. Biomarkersin COVID-19 one

3. Image of air trapping when year post-ICU linked to clinical
dyspnea outcome
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