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Disclosures

Ongoing research projects financed by the Region Wallonne with Eumedica as industrial partner

Collaborations with industrial partners over the last 5 years but for molecules active against Gram-positive organisms
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Products against critical priority pathogens

Acinetobacter baumannii CRAB

E carbapenem-resistant

T ——

carbapenem-resistant

CRE

Enterobacteriaceae
carbapenem-resistant,
3rd gen. cephalosporin-resistant
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Antibacterial

Registered / marketed drugs

agents that gained market authorization between 1 July 2017 and 1 November 2021

Name (trade name USA/ Market Approved by (date) | Antibacterial class | Route of Indication/s WHO EML Expected activity against

EU)

authorization administration & AWaRe priority pathogens

holder(s) classification
cvs cor_cre | ore ekt sk

Vaborbactam + meropenem Melinta US FDA (8/2017) Boronate BLI iv cUTI, WHO EML: yes
(Vabomere / Vaborem) Therapeutics EMA (11/2018) + B-lactam (cUTI, clAl, HAP/VAP ~ AWaRe: Reserve o ® / P . )
— (USA) (Menarini, (carbapenem) in EU) :
I I — EU)
Plazomicin (Zemdri) Achaogen US FDA (8/2018) Aminoglycoside iv cUTI WHO EML: yes
(Cipla USA/ AWaRe: Reserve
QiLu Antibiotics, ©c o e | N - B
China)
Eravacycline (Xerava) Tetraphase Us FDA (8/2018) Tetracycline iv clAl WHO EML: no
Pharmaceuticals EMA (9/2018) AWaRe: Reserve
(La Jolla
— Pharmaceutical ? @) ® / - - - -
E— Company,
Everest
Medicines)
Relebactam + imipenem / Merck Sharp & US FDA (7/2019 O-BLI + B-lactam iv cUTI, clAl, HAP/VAP WHO EML: no
cilastatin (Recarbrio) Dohme cUTlI/clAl, 7/2020 (carbapenem) AWaRe: Reserve
— HAP/VAP) / degradation © ¢ o / ) B )
[ EMA (2/2020 G-ve) inhibitor
Cefiderocol (Fetroja) Shionogi US FDA (11/2019 Siderophore iv cUTI, HAP/VAP, WHO EML: yes
cUTI, 9/21 HAP/ B-lactam aerobic G-ve® AWaRe: Reserve o
— VAP) (cephalosporin) * ® ® / ' .
— EMA (4/2020)

https://www.who.int/publications/i/item/9789240047655
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Beta-lactams + Blls

P. aeruginosa Acinetobacter r
ESBL KPC MBL AmpC OXA-48 (MDR/XDR)  (MDR/XDR) S. maltophilia

Aztreonam/avibactam
Cefepime/enmetazobactam
Cefepime /taniborbactam
Cefepime/zidebactam
Cefiderocol
Ceftaroline /avibactam
Ceftolozane /tazobactam

eftazidime/avibactam

Imipenem /relebactam MexAB-OprM
Meropenem/nacubactam
efflux
- Meropenem/vaborbactam :

Green = antimicrobial activity, red = no antimicrobial activity, yellow = partial antimicrobial activity, grey = not
available. ESBL = extended-spectrum [3-lactamase, Ambler Class A -lactamases; KPC = Klebsiella pneumoniae
carbapenemase, Ambler Class A [-lactamases; MBL = metallo-f3-lactamases, Ambler Class B B-lactamases;
AmpC = cephalosporinase, Ambler Class C 3-lactamases; OXA-48 = oxicillinase-48, Ambler Class D p-lactamases;
MDR = multidrug resistant; XDR = extended drug resistant.

Small differences for specific beta-lactamases > selection based on lab recommendations

Principe et al., Pharmaceuticals 2022; 15:463
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Beta-lactams + Blls: indications

clAl | cUTI | HAP | VAP | Dosing regimen

Ceftazidime/
avibactam

2g+0.5g q8h over 2h

Ceftolozane/
tazobactam

1g+0.5g g8h over 1h

Meropenem/
vaborbactam

2g+28 q8h over 3h

Imipenem-cilas./
relebactam

0.5g+0.5g+0.25g gbh over 30min

SmPC data

08-10-22 SBIMC-2022 7 LDI ai
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Beta-lactams + Blls

P. aerugin 0sa Acinetobacter

(MDR/XDR)  (MDR/XDR)

ESBL KPC MBL AmpC OXA-48 S. maltophilia

Aztreonam/avibactam
Cefepime/enmetazobactam
Cefepime /taniborbactam
Cefepime/zidebactam
~Cefiderocol
Ceftaroline /avibactam
Ceftolozane /tazobactam
eftazidime/avibactam
Imipenem/relebactam
Meropenem/nacubactam
Meropenem/vaborbactam

Green = antimicrobial activity, red = no antimicrobial activity, yellow = partial antimicrobial activity, grey = not
available. ESBL = extended-spectrum [3-lactamase, Ambler Class A -lactamases; KPC = Klebsiella pneumoniae
carbapenemase, Ambler Class A [-lactamases; MBL = metallo-f3-lactamases, Ambler Class B B-lactamases;
AmpC = cephalosporinase, Ambler Class C 3-lactamases; OXA-48 = oxicillinase-48, Ambler Class D p-lactamases;
MDR = multidrug resistant; XDR = extended drug resistant.

Principe et al., Pharmaceuticals 2022; 15:463 ?
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Cefiderocol

First siderophore cephalosporine

B UCLouvain

C-3 side chain
C-7 side chain prevents recognition by [-lactamases
enhances stability against B-lactamases (e.g. metallo B-lactamases)
1 S
S 0 Q H : .
HzN_QNMH AN s S
|
| N j;N( AP
N, / 3 0 g -+ “CHs
P 0 CH ’ '
7%/,0 3 070
4 Ceftazidime Cefepime
!

Catechol moiety
+ Additional stability against

. A B-lactamases
H->N
—'<\ j\[/L j;( * Binds to free iron
Cefiderocol f\ Jﬁ

Zhanel et al., Drugs. 2019;79(3):271-289.
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Cefiderocol

First siderophore cephalosporine

B UCLouvain

PORIN
Passive Transport

: Other B-lactams

Iron Transport System
p

Active Transport

UUTERHEHBRANE |
-- ‘--

PERIPLASM
B-lactamase

Penicillin-Binding
Proteins

08-10-2Fjg. 3 Mechanism of action of cefiderocol against Gram-ne gative bacilip/MC-2022

Zhanel et al., Drugs. 2019;79(3):271-289.
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B UCLouvain

Cefiderocol — in vitro activity

Table 1 1In vitro activity (MIC, mg/L) of cefiderocol, ceftazidime-avibactam and meropenem against Gram-negative aerobes Adapted from refer-

ences [7, 8, 11, 32-44]

Gram-negative aerobes Cefiderocol Ceftazidime-avibactam Meropenem
MICs, MIC, Range MICs5, MIC,, MICs, MIC,,
Acinetobacter baumannii (all) 0.2 (1 )]  <0002t064 16 > 64 32 > 64
Meropenem non-susceptible® 0.25 1 <0.002 to 64 32 > 64 64 >64
Multidrug-resistant® 0.25 8 0.015 to> 256 32 > 64 64 >64
Burkholderia cepacia 0.008 0.016 0.002 to 0.016 NA NA 4 8
Citrobacter freundii 0.06 0.25 <0.002t0 1 0.12 0.5 <0.06 <0.06
Citrobacter koseri 0.25 0.5 0.06to 2 0.12 0.12 < 0.06 < 0.06
Enterobacter asburiae 0.25 1 <0.06t00.5 0.25 0.5 < 0.06 0.12
Enterobacter cloacae 0.25 1 <0.03to64 0.25 1 < 0.06 0.125 Ver
Enterobacteriales (all) 0.12 1 <0.002to 8 0.12 0.5 < 0.06 0.12 bul. . y f‘oad
Meropenem non-susceptible® | 4 0.008 to 32 1 > 64 16 > 64 St/// S Spec
KPC-producers 1 4 0.004 to 32 1 -4 32 > 64 e b U tr u
Escherichia coli 0.06 0.5 <0.002to 4 0.12 0.25 < 0.06 < 0.06 gS dO ’
Klebsiella aerogenes 0.12 0.5 <0.004 to 8 0.25 0.5 <0.06 0.12 escape /
Klebsiella oxytoca 0.06 0.25 <0.002t02 0.12 0.25 <0.06 <0.06
Klebsiella pneumoniae (all) 0.12 2 <0.06to 8 0.25 1 < 0.06 8
Ceftazidime-avibactam non-susceptibled 2 4 0.25to 16 64 64 32 64
Meropenem non-susceptible? | 4 <0.03t0 8 8 64 8 32
KPC-producers 1 2 0.03 to 64 2 4 > 16 > 16
Pseudomonas aeruginosa (all) 0.06 0.5 <0.002to 8 2 8 0.5 8
Multidrug-resistant 0.25 1 <0.002 to 32 32 > 64 32 > 64
Ceftazidime-avibactam non-susceptible® 0.12 1 <0.002to 4 16 64 16 64
Ceftolozane-tazobactam non-susceptible’ 0.25 4 0.004 to 8 8 64 16 32
Meropenem non-susceptible® 0.25 1 0.008 to 4 8 64 8 16
Serratia liguefaciens 0.06 0.12 0.015t00.25 0.25 0.5 < 0.06 0.12
Serratia marcescens <0.06 0.5 <0.002 to>64 0.12 0.5 < 0.06 0.12
Stenotrophomonas maltophilia 0.06 0.5 <0.002 to 4 16 64 > 64 > 64
Ciprofloxacin non-susceptible® 0.06 0.5 0.002to 2 NA NA NA NA
Colistin non-susceptible" 0.12 0.5 0.002t0 2 NA NA NA NA Zhanel et al., Drugs. 2019;79(3):271-289.
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Cefiderocol — clinical indications

EU SmPC: treatment of infections due to aerobic Gram-negative organisms in adults with limited treatment options

WARNINGS:

Limitations of the clinical data

In clinical trials, cefiderocol has only been used to treat patients with the following types of infection: complicated urinary tract
infections (cUTI); hospital-acquired pneumonia (HAP), ventilator-associated pneumonia (VAP), healthcare-associated
pneumonia (HCAP); sepsis and patients with bacteraemia.

The use of cefiderocol to treat patients with infections due to Gram-negative aerobic pathogens who have limited treatment
options is based on PK/PD analyses and on limited clinical data (randomized clinical trial with 80 patients treated with
cefiderocol and 38 patients treated with best available therapy for infections caused by carbapenem-R organisms.

All-cause mortality in patients with infections due to carbapenem-resistant Gram-negative bacteria

A higher all-cause mortality rate was observed in patients treated with cefiderocol as compared to best available therapy (BAT)
in a randomised, open-label trial in critically-ill patients with infections known or suspected to be due to carbapenem-resistant
Gram-negative bacteria. The higher day 28 all-cause mortality rate with cefiderocol occurred in patients treated for
nosocomial pneumonia, bacteraemia and/or sepsis [25/101 (24.8%) vs. 9/49 (18.4%) with BAT]. The cause of the increase in
mortality has not been established.
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Cefiderocol — reasons for failures in the CREDIBLE-CR trial

Table 4. Characteristics of Patients Who Died due to Treatment Failure,
CREDIBLE-CR Trial

Table 5. 4-Fold MIC Increases in the Cefiderocol Group, CREDIBLE-CR Trial Cefiderocol BAT (N = 49)
Parameter (N =101)n (%) n (%)
Subject ID/Diagnosis  Pathogen MIC (mcg/mL) at Baseline MIC (meg/mL)/Study Day Qutcome by TOC Day of Death Failure of study drug treatment 16 (15.8) 4(8.2)
1/VABP A. baumannii 0.25 /1.0 (day 3) ) Death 9 Timing of death
) <Day 15 11 (10.9) 1(2.1)
2INVABP A. baumannif® 1.0 8 (day 10) Death 13
3/VABP S. maltophilia® 0.06 0.25 (day 8 Death 8 o2y 1550 250 200
IV . maltophili ] .25 (day 8) eafl >Day 30 2(2.0) 0
A4/HABP A. baumannif 1.0 4.0 (day 11) Death 13 Baseline pathogen
F aeruginosa 0.25 2.0 (day 11)° A. baumannii or 9(8.9) 1(2.1)
b/VABP 5. maltophilia 0.06 0.25 (day 14) Death 15 A. nosocomialis
6/Sepsis A. baumannii 2 =64 (day 16) Cure 27 Mixed (=2 pathogens) 4 (4.0° 0
JINABP A. baumannii 0.25 4.0 (day 14) Failure® 39 P aeruginosa 0 1(2.1)
8/VABP A. baumannif’ 1.0 8.0 (day 15) Failure® 45 S. maltophilia 1(1.0 0
9/HABP K. pneumoniae® 0.25 2 (day 23) Failure® 31 E;fembacfeﬁ?f-‘eaeE el 2(2.0 2(4.)
10/VABP P aeruginosa® 0.5 2.0 (day 16)° Failure® Survived LSS e T G )
— : APACHE [l score group
11/BSI E. colf 0.5 \ 2 (day 11} J Failure Survived
12/cUT] « ) 012 0.5 (day 17 c Survived =16 11 (10.9) 3(6.1)

/c . pnew—’nomae . .b (day Jc ure ur\.ffve <15 5 (5.0) 102.1)
13/cUTI E aerugmosr{ 0.12 2.0 (day 22) Cure Surv?ved Mean 19 19
14/VABP A. baumannii 0.06 1.0 (day 3) Cure Survived Baseline clinical diagnosis group
15/VABP K. pneumoniae® 0.06 0.5 (day 8) Cure Survived HABP/VABP 13 (12.9) 2(4.1)

__BSI 2 (2.0} 21(4.1)
cUTI 1(1.0) 0

Abbreviations: APACHE 11, Acute Physiology and Chronic Health Evaluation II; BAT, best
available therapy; BSI, bloodstream infection; cUTI, complicated urinary tract infection;
HABR hospital-acquired bacterial pneumonia; HCABE healthcare-associated bacterial
pneumonia; VABP ventilator-associated bacterial pneumonia.

i . Mixed: (1) A. baumanniiand S. maltophilia; (2) A. baurannii, K. pneumoniae, P aeruginosa,

Naseer et al., Clin Infect Dis. 2021,72(12):e1103-e1111 (3) A. baumannii, E. coli, K. pneumoniae; (4) A. baumannii, P aeruginosa.
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BAT regimen (1–3 antibacterial drugs to treat the carbapenem-resistant gram-negative infection) 


Eravacycline

alanine,

henylalani
phenylalanine [Phen olic diketone-system (CH]-C]]-CTZ}]

i and leucine e i, g
“ 2 | antibacterial Essential to antibacterial activity
ibacteri: activity
o [ T antibacterial J )

activity

Je ‘sLlHCt.‘]."t]b.l]]f}-' of 1+ atfinivy for
developing :

ribosomal target

antibiotic resistance Metal complexation Metal complexation
Tigecyeline T 9 H P. ?H o]
Eravacycline }_ Glycylcyclines > ! | ‘ OH
; st CO-N
KH; . 5 - > 10— /Irlk“x,_ AN X1 = Hz
Omad“YCh“e]—Amlnomeihylcyclm es g S T & E-?" 2
| - -
: — |lg " 5 | | Modifications of
T improved S e s AR \1/3[\ C1,C3,Cda,
pharmacokinetic i Y @ ‘OH and C10
parameters / % H A2 | antibacterial
= ' aclivity
PR L Ry 2 Rs N(CHs)>
Eravacycline [ 1 bioavailability ]
l Stereochemistry: C4, Cda, C5, Cha,
C6, and Cl12a
. . Essential to antibacterial activity
J R| bOSO ma I p rotection Fluor substitution (Eravacycline)

1 antibacterial activity

\/ Tet Efﬂ ux pumps 1 broad spectrum (inclusive
x M D R efﬂ uXx pu m pS multidrug-resistant

microorganisms)

Rusu & Buta, Pharmaceutics 2021; 13:2085
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Eravacycline - in vitro activity

In vitro activity of eravacycline and comparator agents against MDR Enterobacteriaceae, individual genera/species of
Enterobacterales, and A. baumannii, cumulative 2013 to 2017 data

CLSI criterla EUCAST criterla
S MIC (pg/ml) S MIC (pg/ml)
Organism Antimicroblal agent Isolates 50% 90% Range % susceptible Isolates 50% 90% Range % susceptible
All Enterobacteriaceae Eravacycline 2,051 025 1 0.03 to 16 80.5¢ 2,186 025 1 0.06 to 16 82.00

Amikacin 1,656 2 8 =0.25 to >64 96.0 1614 2 8 =0.25to =64 925
Aztreonam 2,051 =16 =16 =05to =16 18.4 2,186 =16 =16 =003to =16 6.2
Cefepime 2,051 4 =16 =0.25t0 =16 421 2,186 4 =16 0.015to =16 353
Cefotaxime 1,656 =64 =64 =0015to =64 175 1,614 =64 =64 =0.0151t0 =64 8.1
Ceftazidime 2,051 =16 =16 =05to =16 243 2,186 32 =16 =003to =16 90
Ceftriaxone 2,051 =4 =4 =051t0 =4 14.7 2,186 =4 =4 =0015t0=4 6.0
Colistin 2,051 0.5 1 =0.12 to =4 NA< 2,186 0.5 1 =0.12 to =4 98.7
Ertapenem 1,656 012 =2 0.004 to =2 75.7 1,614 025 =2 0004 to =2 /739
Gentamicin 2,051 1 =8 =025to0 =8 586 2,186 1 =8 =0.12to =8 62.1
Imipenem 395 05 8 =0.25 to =8 76.0 572 05 2 =0.25 to =8 90.4
Levofloxacin 2,051 4 =4 =0251t0 =4 348 2,186 2 =8 0.008 to =4 434
Meropenem 1,656 0.06 1 =0.004 to =4 90.7 1614 0.06 1 =0004 to >4 916
Minocycline 1,112 4 =16 =0.12to =16 58.0 1,166 4q =16 =0.12to =16 NA
Piperacillin-tazobactam 2,051 32 =64 =0510 =64 442 2,186 64 =64 =0.251t0 =64 252
Tetracycline 2,051 =8 =8 =0.25to =8 40.1 2,186 4 =8 =0.25to =8 NA
Tigecycline 2,051 1 2 0.06 to 16 92.02 2,186 0.5 2 0.06 to 16 51.7°
Trimethoprim-sulfamethoxazole 1,656 =4 =4 =0.06to =4 376 1,614 =4 =4 =0.061to =>4 459

FDA breakpoints for eravacycline (S < 0.5 ug/mlL) and tigecycline (S < 2 ug/mlL)
EUCAST breakpoints eravacycline (S < 0.5 ug/ml) and tigecycline (S < 0.5 ug/mL)

Morissey et al., Antimicrob Agents Chemother 2020; 64:e01699-19

B UCLouvain
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Eravacycline in the clinics

Meta-analysis - clAl

Risk Ratio (95% Crl) Risk Ratio (95% Crl)

Compared with Era Compared with Era
Cazavi _ o 0.95(0.67,1.33)  Cazavi —- 0.98 (0.91, 1.06)
Cirx S N 1.01(0.69, L51)  Cirx —— 1.00 (0.92, 1. US)
Etp — b 102(0.79,1.33)  Egp - 101 (0.96, 1.08) -y e . _
i I 098 (070,139 i e L0 (053, 106) Current indications (iv/po):
Mem —4— LOD(076,1.30)  ppem <+ 09054, 09 complicated intra-abdominal infections (clAl)
Tge —— 091(0.58, 140) g —or 0.97 (090, 1.04) ,
T | N | 105(0.77,146) 17 | .- | 1.02 (0.95, 1.10) in adults

05 1 2 08 1 2

A Clinical response in ITT patients B Clinical response in CE patients In clinical tr IG/S, there were no imm unocompr omised
. . . 0
Risk Rato (05% Ci) Risk Rtio(45% C) patients, and the majority of [?atlents (80%) had

Compared with Era Compared with Era APACHE |l scores <10 at baseline; 5.4% of the
Cazai —or 035 (04,109 Cazayi —— LR (0, L) patients had concurrent bacteraemia at baseline;
Cirx —— 0.98 (0.81, 1.17) Clrx —0— 0.83 (0.6, 1'0%1 34y h . h d l d d oy
Etp b 101091 110)  Efp —ot 091 (0.75, 1.05) 6 of the patients had complicated appendicitis
lomail i 092(0.79,105)  lpmil —— 0.85(0.68, 1.02)
Mem e 0.97(0.86,1.08)  Mem —o— 085(0.67,1.02)
Tgc —0— 089(0.75,102)  Tac —— 0.82(0.65,09)
T —4— 098(086,1.12)  Tep —or o (it LIE)

[ | [ !

07 1 2 06 1 2

C  Clinical response in ME patients D Microbiological response

Meng et al., Front Med. 2022; 9:935343 i
[ | UCLOUVC"“ 08-10-22 SBIMC-2022 l 16 LDR‘




Plazomicin

Aminoglycoside protected against most inactivating enzymes, but still inactive if | ribosome methylation
efflux (Pseudomonas, Acinetobacter)

H,N

RN
o HN 6_/ AACs
HzN NH2 ANTs VAR 2 o /
0 HoN B s NH2 OH
HO\OﬁZ‘NHE o Hogsmn

>  AAC(2)-la" 5 T('\/\NHE
_ [0}
HOE.Q%,CHs APHS —x—, HOE&;,%
HeCHN & HiCHN &,

APH(2")-IVa —

Sisomicin Plazomicin
(b) Enterobacteriacae with>1 AME (n = 127) (c) Pseudomonas (n = 32) and acinetobacter (n = 37)
% o 3 with 21 AME and Perm/Efflux
40+ » ACHN-490 Gentamicin Amikacin 90, = ACHN-460 w Gantarnicin ® Arviksicih
80
s0l FDA bkpt 70| FDA bkpt
60/
g E 50,
$ 20 2
s < 40|
2 o
¥ ap
10- 20!
0 I ‘ : . : _ 0. . : . : |m| B Be i .=
0125 0.25 0.5 1 2 4 8 16 32 64 >64 0.125 0.25 05 1 2 4 8 16 32 64 =64
MIC (ug/mL) MIC (ug/mL)
Cox et al., ACS Infect. Dis. 2018; 4:980-987; Armstrong & Miller, Curr Op Microbiol 2010;13:565-573
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Plazomicin in the clinics

Complicated UTls

A pathogen-focused trial (CRE)

A Cumulative Probability of Survival B Increase in Serum Creatinine Concentration
mMITT Population Difference (95% CI) 1.0- 109 Magnitude of Increase
Overall —e— 11.6 (2.7, 20.3) 0.9 o 91 MW =20t0<3.0mg/dl 50.0%
Age <65y —e— 17.5 (5.7, 29.0) = 08- —— § s M=l5t0<20mg/dl '
Age 265y e 4.7 (-8.9,17.9) 2 07 L o 2 g mE AR mgﬁj:
Male e 8.7 (-5.1,21.7) @ 06- L £ 6
[=]
Female —— 13.6 (1.6, 25.4) > 057 e R g2 5
CLcr > 60 mL/min —O— 15.7 (5.2, 25.9) 3 041 '—\+ g 4 -
0 - [-% -
CLer < 60 mL/min ———— 4.3 (-12.5, 20.3) 2 %1 Hazard ratio for death: 5 ° 16.7%
cUTI ST o S— 9.6 (-2.6, 21.3) 0.21 Through day 28, 0.25 (95% CI, 0.05-1.19) zo 2
0.1 Through day 60, 0.47 (95% Cl, 0.19-1.19) 14 2 2
AP ——— 13.9 (0.4, 27.1) 06 "
" I T | I | I
Bacteremia 15.5 (-13.7, 41.9) 0 10 20 30 40 50 60 Plazomicin Colistin
IV plus oral —— 9.6 (-0.2, 19.3) Days No. of Patients 212 8/16
IV only 17.5 (-4.3, 36.6) No. at Risk with Increase/
J y ' ! ! ' ' ' Plazomicin 17 16 16 15 12 11 9 Total No.
-50 40 -30 -20 10 0 10 20 30 40 50 Colistin 20 18 16 11 9 8 7 | ofPatients
Favors Meropenem  Favors Plazomicin

-

Plazomicin Meropenem Difference
N=191 N=197 Plazomicin —
Meropenem
Baseline Pathogen n/N1 % n/N1 % (95% ClI)
Enterobacteriaceae 177/198 89% 157/208 76% 13.9 (6.2, 21.5)
ESBL-producing 42/51 82% 45/60 75% 7.4 (-9.6, 23.1)
Aminoglycoside-nonsusceptible 41/52 79% 35/51 69% 10.2 (-8.1, 27.8)
Escherichia coli 120/128 94% 106/142 75% 19.1 (10.0, 27.9)
Klebsiella pneumoniae 27133 82% 32/43 74% 7.4 (-13.9, 26.5)
Proteus mirabilis 9/11 82% 47 57% 24.7 (-21.4, 64.5)
Enterobacter cloacae 13/16 81% 313 100% -18.8 (-46.3, 51.6)

Current indications:

patients 18 years of age or older for the treatment of
complicated urinary tract infections (cUTI),

including pyelonephritis caused by the following
susceptible microorganism(s):

Escherichia coli, Klebsiella pneumoniae, Proteus
mirabilis, and Enterobacter cloacae.

Achaogen; FDA slides 2018 — Wagenlehner et al., N Engl J Med. 2019;380(8):729-740.
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Pipeline of products in clinical development

Expected activity against priority pathogens

Critical priority pathogens Other priority pathogens
All critical Gram-
[ i i ' Total
Active? &cmetobac%eudomorE nteroba.. priority | Subtotal | positive Neisseria Helicobact&taphylocoEnterococcStreptococCampyloba Subtotal
baumanniiaeruginosa gonnorhoe: pylori aureus  faecium pneumonia  spp.
pathogens priority p..

Possibly

1 3 20
- 0000000000000

https://www.who.int/publications/i/item/9789240047655
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The streamline: B-lactams (+B-lactamase inhibitors)
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Pipeline of products in clinical development (phase i)

Antibacterial class Route of Developer Expected activity against

INN (company administration priority pathogens

code)

DBO-BLI/PBP2 binder
+ B-lactam-BLI/ Y Entasis Therapeutics o O @) / - - - _
PBP1,3 binder

Durlobactam (ET X-
2514) + sulbactam

Taniborbactam Boronate BLI VenatoRx
(VNRX-5133) + 3 + B-lactam Y Pharmaceuticals / O ® o / ? W - =
cefepime (cephalosporin) GARDP

DBO: Diazabicyclooctane B-lactamase Inhibitor
CRAB: carbapenem-resistant A. baumannii; CRPA: carbapenem resistant P. aeruginosa; CRE: carbapenem-resistant Enterobacterales
NCR: no cross-resistance; CC: chemical class; T: new target; MOA: new mode of action

SBIMC-2022 21 LDR?
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DBO-BLI + PBP binders

Durlobactam= Durlobactam Durlobactam
Diazabicyclooctane (DBO) B-lactamase Inhibitor (BLI) (cyclic urea closed) (cyclic urea opened)
also binds to PBP2 = rod-like shape o

Sulbactam: HzN)L"' N Reversible ?

Intrinsic activity on CRAB by binding to PBP1-3 N Carbam"ylat"’r_‘ HzNJ N

-> elongated shape —_— o-_N

0 HN"‘oso;

[ B-lactamase ]

Sulbactam—-ETX2514 Shapiro et al., Front Microbiol 2021;12:709974
Durand-Réville et al., Nat Microbiol 2017,;2:17104

SBIMC-2022 22 LDRi
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BID) u.s. National Library of Medicine

ETX-2514 (durlobactam)+sulbactam — clinical trials ClinicalTrials.gov

Status Study Title Conditions Interventions Locations

Completed Studyto Determine and Compare Plasma and Intrapulmonary Concentrations of ETX2514 and Sulbactam in Healthy Subjects « Healthy « Drug: ETX2514 and sulbactam « Pulmonary Associates, PA
Phoenix, Arizona, United States

Completed  Study to Determine the Excretion and Metabolism of 14C-ETX2514 Administered Intravenously in Healthy Male Subjects « Acinetobacter Baumannii-calcoaceticus  « Drug: ETX2514 « Pharmaron Clinical Pharmacology Center
Complex Infections « Drug; 14C-ETX2514 Baltimaore, Maryland, United States
Completed Evaluation of Safety and Efficacy of Intravenous Sulbactam-ETX2514 in the Treatment of Hospitalized Adults With Complicated Urinary » Complicated Urinary Tract Infection « Drug: Sulbactam-ETX2514 « Universeity Multiprofile Hospital for Active Teatment
Has Results Tract Infections « Acute Pyelonephritis « Drug: Placebo Sofia, Bulgaria
« Drug: Imipenem-cilastatin « University Multiprofile Hospital for Active Teatment-

Clinic of Nephrology
Sofia, Bulgaria

« Multiprofile Hospital for Active Teatment (MHAT) and
Emergency Medicine - Pirogov
Sofia, Bulgaria

« Multiprofile Hospital for Active Teatment (MHAT) and
Emergency Medicine - Doverie
Sofia, Bulgaria

Completed Evaluation of the Pharmacokinetics, Safety, and Tolerability of Intravenous ETX2514 and Sulbactam Administered Concurrently to « Acinetobacter Baumannii Infection « Drug: ETX251430UL « DaVita Clinical Research
Subjects With Various Degrees of Renal Impairment and Healthy Matched Control Subjects Lakewood, Colorado, United States

« University of Miami, Division of Clinical
Pharmacology
Miami, Florida, United States

« Davita Clinical Research
Minneapolis, Minnesota, United States

Completed  Study Evaluating the Effect of ETX2514 on Cardiac Repoelarization in Healthy Male or Female Volunteers « Acinetobacter Baumannii-calcoaceticus  « Drug: ETX2514 « Pharmaron Clinical Pharmacology Center
Complex Infections « Drug: Placebo Baltimore, Maryland, United States

« Drug: moxifloxacin

Completed  Evaluation of the Safety, Tolerability and Pharmacokinetics of Intravenous ETX2514 Administered in Healthy Subjects « Acinetobacter Baumannii Infection « Drug: ETX2514 « Melbourne, Victoria, Australia

« Drug: Placebo
« Drug: Sulbactam

« Drug: Imipenem/Cilastatin

Study to Evaluate the Efficacy and Safety of Intravenous Sulbactam-ETX2514 in the Treatment of Patients With Infections Caused by « Acinetobacter Baumannii-calcoaceticus  « Drug: ETX2514/3ulbactam + « Entasis Research Site
Acinetobacter Baumannii-calcoaceticus Complex Complex ImipenemiCilastin Chicago, lllinois, United States
» Hospital-acquired Bacterial Pneumonia  « Drug: Colistin + ImipenemiCilastin -~ « Entasis Research Site
« Ventilator-associated Bacterial Shreveport, Louisiana, United States
Pneumonia « Entasis Research Site
« (and 2 mare...) Cincinnati, Ohio, United States

« (and 89 more..)
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ETX-2514 (durlobactam)+sulbactam

ATTACK Study Design

» ATTACK is a Phase 3, multinational, randomised, controlled, noninferiority trial conducted to evaluate the

efficacy and safety of SUL-DUR versus colistin, both in combination with imipenem/cilastatin as
background therapy, for patients with serious infections due to ABC, including CRABC strains

Treatment duration 7-14 days

SUL-DUR (1g/1g)? q6h
plus
Part A

IMI (1g/1 6h
Patients with documented (1919) 9
ABC infections

(HABP/VABP/VP or BSI) Colistin (2.5 mg/kg)? q12h

plus
Part B, open-label IMI (1g/1g) q6h
Patients with documented
ABC infections
not eligible for Part A SUL-DUR (1g/1g)? q6h
(colistin-resistant or plus
intolerant) IMI (1g/1g) gq6h

This tnal is registered at ClinicalTnals.gov: NCT03894046. Please see ECCMID abstract #02093 for Part B.

3a5UL-DUR dosing was adjusted for renal function. Colistin dosing was adjusted to ideal body weight and renal function. A single colistin loading dose of 2.5 to 5 mg/kg given intravenously

over 3 to 6 minutes (or according to standard of care) was administered on Day 1 for patients who had not received prior colistin therapy.

TOC
712 days
after last

dose

Late follow-up
712 days after
TOC

Survival
assessed at
Day 28

BSI, bloodstream infection; CRABC, carbapenem-resistant Acinetobacter baumannii-calcoaceticus complex; HABP, hospital-acquired bacterial pneumonia; IMI, imipenem/cilastatin;

qgxh, every x hours; TOC, test of cure; VABP, ventilator-associated bacterial pneumonia; VP, ventilated pneumonia.

Primary Efficacy Endpoint Achieved

SUL-DUR noninferior on 28-day all-cause mortality vs colistin in the CRABC m-MITT population

30 q -13.2% treatment difference 32.3%
95% Cl, -30.0 to 3.5

25 -
20 1
15

10 4

28-Day All-cause Mortality (%)

m SUL-DUR u Colistin

Participants wih missing survival status were troated a5 a dosth
Nonmnfononty was concluded if the upper bmil of the 2-sided 85% confidence intenval (C1) was kiss than +20%

Statistically Significant Reduction in Nephrotoxicity, Consistent With Lower Incidence
of Renal/Urinary AEs

SUL-DUR vs colistin as measured by the RIFLE criteria® at any post-baseline visit

40 4

= 30

= —24.4% treatment
T difference;

% 20 p=0.0002

£ |

o

2 10

sSUL-DUR = Colistin
Pioass soe ECCMID aostract 02145 for additional safoty data
SRIFLE (risk, injury, failure, loss, or end stage renal disease) measured by creatinine level or glomondar fitrabion rate, bul not urinary cutpet, per Hartzell JD, ef al Chr infoct D
2009,48.1724-1728. Nephrolomcsty defingd s meoting any of Be RIFLE criens af sny postbassiing vist, if patients fsd muliple RIFLE events, T patienl wis countsd cnly once a fie
highest severity. No pafienss in this study expenenced end-slage renal dissise
Ehephrolagcity analyss exciuded 1 pabent m the colistin group with chronic haemodsalysis al basehng.

Entasis, ECCMID 2022

B UCLouvain

08-10-22

SBIMC-2022




Boronate BLI + B-lactam

Boronate BlLls:

Inhibition of serine B-lactamases
by mimicking the tetrahedral adduct E+S —/——= SE — El —_— EP == E+P
and covalently binding to the serine . Substate () ;

d Acyl-enzyme .

Serine-fi-lactamase catalysis

complex 5 Product (P)

?le ( Tetrahedral i Tetrahedral
intermediate 1 R (E) intermediate 2
j/: (E1') )\ (ER) 'y

R H R 04J~\

CO," NH
OANH o A s
Enzyme (E) D {H}N = HO,, S + R
H,0 HO OH Nx
CO,~
B OH Serm r (H)N - co,

| r CO,-
Base Ser 2

Ser,,

Serg; - i Tetrahedral & )O
Ser,;

Igbal et al., Molecules 2022;27:3832 i
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Boronate BLI + B-lactam

Metallo-[-I lysi
Boronate Blls: etallo-p-lactamase catalysis

Inhibition of serine B-lactamases A i g ; - b ="
by mimicking the tetrahedral adduct By T .
. . . NS | Tetrahedral intermediale (El) | Anionic Intermediate (El) Product (P)
and covalently binding to the serine o T ) - A
0 o " i :"-;-h__": P 0 s o l—l
e X TN P~ b | O0s ~1 ol O "NH
Inhibition of metallo B-lactamases Enyme ®) | o APz k. Y O - L =
. = : iSJ’ 5 CO, D . : =0 3 2

by reversible ‘fast on—fast off’ non covalent His, e M “ria His e,/ Iy His'-._'Zn,IJ..-D\;' o OH N "

- qF : - i / Zn HNE A e
complexation and ability to adopt multiple forms s~ —8~zu_ Hig '-Sg;;-s is’ 2N~ s co,

. . . . Hfs Cysypy | -0 Cys

when interacting with different enzymes. 196 OH,

Igbal et al., Molecules 2022;27:3832 ?
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VNRX-5133 (taniborbactam)+cefepime - clinical trials

BID) u.s. National Library of Medicine

ClinicalTrials.gov

Status

Study Title

Conditions

Interventions

Completed Safety and Efficacy Study of Cefepime/NNRX-5133 in Patients With Complicated Urinary Tract Infections

Completed

Completed

Completed

Completed

Completed

Safety and Pharmacokinetics of VNRX-5133 in the Epithelial Lining Fluid of Healthy Adult Subjects

VHRX-5133 With VNRX-5022 in Subjects With Varying Degrees of Renal Impairment

VHNRX-5133 SAD/MAD Safety and PK in Healthy Adult Volunteers

VHRX-5133 Drug-Drug Interaction in Healthy Adult Volunteers

Safety and Intrapulmonary Pharmacokinetics of Cefepime and Taniborbactam in Healthy Subjects

« Urinary Tract Infections

« Acute Pyelonephritis

Healthy Subjects

Pharmacokinetics

Bacterial Infections

Bacterial Infections

Healthy Subjects

Drug: Cefepime/VMNRX-5133 (taniborbactam)

Drug: Meropenem

Drug: VNRX-5133 + cefepime

Drug: VNRX-5133 and VNRX-5022

Drug: VNRX-5133
Drug: Placebo

Drug: VNRX-5133
Drug: WVNRX-5022
Drug: Metronidazole

Drug: Placebo

Drug: cefepime-taniborbactam

< Cnmpletep

Safety and Efficacy Study of Cefepime/NNREX-5133 in Patients With Complicated Urinary Tract Infections

« Lrinary Tract Infections

« Acute Pyelonephritis

B UCLouvain
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VNRX-5133 (taniborbactam)+cefepime

CERTAIN-1 (Cefepime Rescue with Taniborbactam in cUTI) Study Design

* Randomized, multicenter, double blind, double dummy, active controlled, non-inferiority study

* Hospitalized patients with cUTI or AP
* MicrolTT Population (Primary Efficacy Population):

* Entry urine culture with Gram-negative pathogen(s) at 210> CFU/mL against which both cefepime-taniborbactam
and meropenem have antibacterial activity; no more than 2 microorganisms identified in the entry urine culture

* Primary Endpoint: Composite microbiologic and clinical response at TOC in the microlTT population

* Non-inferiority margin set at 15%; prespecified superiority test if non-inferiority concluded

Cefepime-taniborbactam

Randomized 2.5g every 8h over 2h
2:1 -

1g every 8h over 0.5h

Meropenem '

Day1 Day 7 to Day 14

End of Treatment Test of Cure

(EOT)

Late Follow-
Up (LFU) Visit

Cefepime-Taniborbactam Superior to Meropenem for the Primary Efficacy Endpoint
(Test of Cure Visit, MicrolTT Population)
Response Rate Difference % (95% ClI)
100
12.6 (3.1, 22.2); p=0.0088* 11.7 (2.9, 21.0); p=0.0085* 4.5(-2.6, 12.6)
20 B5.7

B0

— 70
&

2 60
&

o 50
Z

S w
8

& 30

0

10

0

Composite Success Microbiologic Success Clinical Success
W Cefepi (N=293) m Meroy (N=143)
*Statistical Superiority

Summary of Adverse Events (safety Population)

Patients with At Least one TEAE
TEAEs Occurring at > 2% of Patients in Either Treatment Group

Headache

Cefepime-taniborbactam

(N = 440)
n (%)

156 (35.5)

27 (6.1)

Meropenem

Diarrhoea 18(4.1)
Constipation 14 (3.2)
Hypertension 10(2.3)
Nausea 9(2.0)

Alanine aminotransferase increased
Patients with At Least One Serious TEAE
Patients with At Least One TEAE with Action of Drug Withdrawn
Patients with At Least One Fatal TEAE

Venatorx, IDweek 2022

B UCLouvain 100
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Pipeline of products in clinical development (phase 1) — B-lactams + BLIs

INN (company

code)

Zidebactam +

Antibacterial class

DBO-BLI/

Route of
administration

Developer

Expected activity against
priority pathogens

B UCLouvain

(cephalosporin)

. 18 PBP2 binder? + iv Wockhardt () () -
cefepime :
cephalosporin
OP0595 DBO-BLI/PBP2
(nacubactam) + 1 binder® + B-lactam v Meiji Seika Q1o o -
meropenem (carbapenem)
ETX0282 + DBO-BLI/PBP2
cefpodoxime 1 binder? + B-lactam oral Entasis Therapeutics @) (] -
proxetil (cephalosporin)
ARX-1796 (oral DBO-BLI + f-lactam Arixa
. 1 , oral Pharmaceuticals / @) @’ -
avibactam prodrug) (undisclosed) .
Pfizer
! |
QPX7728 + Boronate-BLI + . :
QPX2014 1 undisclosed v Qpex Biopharma o ¢ -
Boronate-BLI +
_|_
QPX7728 1 undisclosed oral oraland iv Qpex Biopharma @] o -
QPX2015
B-lactam
VNRX-7145 + 1 Eoﬁgismw - VenatoRx
ceftibuten Pharmaceuticals O ¢ )

08-10-22

SBIMC-2022
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Other drug classes ....
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Pipeline of products in clinical development (phase 1) — polymyxins

Antibacterial class Route of Developer Expected activity against Innovation
INN (company administration priority pathogens
code)
SPR-206 1 Polymyxin \Y Spero Therapeutics
MRX-8 1 Polymyxin v MicuRx o o [ ] - - - -
Ester
Hz nJl N\)L.
0 /\OH 0 l‘#\
ester bond facilitates the \";"“ &
breakdown of the parent n\“ﬁ_(
compound in plasma into a ‘Lp
e - des-fatty acyl less toxic Example 18 H;
Optimise: Reduce Cytotoxicity . @
Regiochemistry Increase In vitro activity nona pept|de form H E &
Stereochemistry Understand Kidney exposure (_\/\ro ) é%_ﬂ §
Substituents Sy”

H;N

O
=]
T

$=
“S=
(ﬂd

"y
/
3

Reduced nephrotoxicity in the mouse
Improved efficacy in lung model

f?:‘*?
135

Example 19 NH,

Brown et al. ACS Infect. Dis. 2019;5:1645-1656 Gordeev et al., Patent W02016100578 ?
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Pipeline of products in clinical development (phase 1) — others

Phase | Antibacterial class Route of Developer Expected activity against Innovation
INN (company administration priority pathogens
code)
CRPA | CRE_OPP1 LNCR GG T MoA
KBP-7072 1 Tetracycline oral KBP BioSciences () O O o - - - -
EBL-1003 : . . :
| cprame 1 Aminoglycoside v Juvabis (] ? o / - - - -
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Pipeline of products in clinical development (phase 1) — others

Zifanocycline (KBP-7072)

Tetracycline

NH3

Eravacycline

Kaminishi et al., BioRxiv 2018; doi 10.1101/508218
B UCLouvain 08-10-22 SBIMC-2022 35 ?



Zifanocycline — in vitro data

In vitro activity of old and new generation tetracycline agents

MICso/MICsq, Mg/L (% susceptible by CLSI/EUCAST®)

Organism (n) KBP-7072 doxycycline minocycline omadacycline tetracycline tigecycline
E. coli
TET-S(51)  0.12/0.25 1/2 (100.0/-) 1/1 (100.0/-) 0.5/1 (-/-) 1/2 (100.0/-) 0.12/0.25 (100.0/100.0)
TET-RY (52) 32/>32 (5.8/-) 8/32 (42.3/-) 1/4 (-1-) >64/>64 (0.0/-)  (0.25/0.5{100.0/98.1)
K. pneumoniae
TET-S (54) 0.25/0.5 1/2 (100.0/-) 1/2 (100.0/-) 1/2 (100.0/-) 1/2 (100.0/-) 0.5/0.5 (100.0/-)
TET-R® (51) @ 16/>32 (0.0/-) 4/>32 (52.9/-) 4116 (54.9/-) ~64/=64 (0.0/-) @92.2!-1

TET, tetracycline; S, susceptible; R, resistant.

9CLSI and EUCAST breakpoints were applied. FDA breakpoint interpretive criteria were used for tigecycline and omadacycline, with susceptibility
shown in place of CLSI.

dContains 20 tet(A), 8 tet(A)/tet(B), 21 tet(B) and 3 tet(D).

®Contains 40 tet(A), 2 tet(A)/tet(B), 2 tet(A)/tet(G), 5 tet(D) and 2 tet(G).

Pfaller et al., JAC Antimicrob Resist. 2021,;3(4):dlab177
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Pipeline of products in clinical development (phase |) — others

Apramycin (EBL-1003)
a&m,, Used since a long time (‘80s)

in veterinary medicine !

AAC(3)

%o ~——NH;
5 °OH

active on methylated ribosomes (arm mechanisms)

plazomicin

.} & 4™)-1n |I'| et lakb xﬂj]
R qa..  HOTN N Lo Ad-e;  -lap
y " -Illg; -IVa; Via
ARA(3)-1a,b, ey
Xh: Hlabe 2 W == 0
-1, ,
51} (' JECEEEEEEEETEE . 0 NH;
3 NHJ HHE }\/‘\—/

. \ OH
Vila HO
o H

AAC(2')-lob.c

MEﬂ_Iﬂ‘b i - E" MH
2°)-la-d =" HyC™ OH

inactive on methylated ribosomes (arm mechanisms)

Livermore et al., ] Antimicrob Chemother 2011; 6(1):48-53

B UCLouvain 100
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Pipeline of products in clinical development (phase 1) — others

Apramycin (EBL-1003)

o=

Used since a long time (‘80s)
in veterinary medicine !

AAC(3)

o)
HOY=m—NH;
5 " OH

active on methylated ribosomes (arm mechanisms)

4-monosubstituted deoxystreptamine 4.6-disubstituted deoxystreptamines

OH AAC(E") , ;
X ANT(H) N, <—— AAC(E)

HaN~ X 7/ OH \ v
HO HN AAC(3) HO 0, +—AAC)
HO * AAC(3HIY HO HaN
o 0 | :
o L « f o Sl"_';r"g NHy APH(2')
ANT(4'] L APH(3") [ O ANT(2")

\J’JI[.T#;:,,, -" Umhlh AAC(2') 4
) .4 HO - )

AAC(27) OH

NHa

0 OH

APH(2 "y
ANT(2' =

4-monosubstituted 2-D0OS 4 6-disubstituted 2-D0S

APRAMYCIN GENTAMICIN

Juhas et al., ] Antimicrob Chemother 2019; 74(4):944-952

B UCLouvain 100
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Pipeline of products in clinical development (phase 1) — others

Apramycin (EBL-1003)

Table 4. Apramycin activity in comparison with gentamicin, amikacin,
tobramycin and plazomicin against engineered E. coli strains expressing
individual aminoglycoside resistance mechanisms

MIC (mag/L)
Resistance mechanism APR GEN AMK TOB PLZ

None 4 0.5 1-2 0.5 0.5
AAC(6")-1 4 2 64 32-64 0.5
AAC(6")-11 4 64 8 32-64 1
AAC(3)-1 8 =64 1-2 1 0.5-1
AAC(3)-11 8 =04 1 32 4
AAC(3)-11I 4 =04 0.5-1 =64 0.5
AAC(3)-1V =64 2 1-2 2 0.5
AAC(3)-VI 4 =64 1-2 4 1
AAC(21)-1 2-4 4 1-2 8-16 8-16
APH(3')-1 2 1-2 1-2 8 0.5
APH(3')-11 4 0.5 8 0.5 0.5
APH(3")-111 4 0.5 32 4-8 0.5
APH(3")-VI 4 0.5 64 0.5 0.5-1
APH(2")-11 2-4 =64 2-4 64 8
APH(2")-1V 4 =64 1-2 32-64 8
ANT(4)-1T 2-4 0.5 1-2 0.5 0.5-1
ANT(2"")-1 4 16-32 1 16-32 0.5
armA 2-4 =64 =04 =04 =64
rmtB 4 =64 =64 =64 =64
rmitC 2-4 =64 =64 =64 =64
rmtF 2-4 =64 =64 =64 =64

APR, apramycin; GEN, gentamicin; AMK, amikacin; TOB, tobramycin; PLZ,
plazomicin.

4-monosubstituted deoxystreptamine 4.6-disubstituted deoxystreptamines

OH AAC(6") 4 ’
x ANTY) NH; +— AAC(6")
HyN 0, &
HO . AAC(3) HO \AC(3)
HO * AAC(3HIV HO H.N &7
6] % !
U " f Ha I:{l}’jﬁ;‘;l,hu: APH(2"")
ANT(H) o™ ook | N APH(3") O ANT(2™)
APH(Y ™0 ;
4 f.*(’ %MI? AAC(2) %
AAC(2’ HO OH o
APH(2 %>

ANT(2" >

m <

/ /

emonoubsiued 2005 s |y 46-disubstituted 2-D0S
APRAMYCIN GENTAMICIN

Juhas et al., ] Antimicrob Chemother 2019; 74(4):944-952
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Pipeline of products in clinical development — innovative compounds

Name (synonym) Antibacterial class Route of Developer Expected activity

administration against priority
pathogens

J Rhu-pGSN 1b/2a Recombinant human v BioAegis Therapeutics

Non-specific
(rhu-plasma gelsolin) plasma gelsolin protein

Gram-positive and
Gram-negative

. TRL1068 1 mAb v Trellis Bioscience Gram-positive and

Gram-negative
biofilms

B OligoG (CF-5/20) 2b Alginate oligosaccharide inhalation AlgiPharma

P. aeruginosa
(G-block) fragment

I Ftortiazinon 2 Thyazinone (type |l oral Gamaleya Research P. aeruginosa
(fluorothyazinone) + secretion system inhibitor) Institute of Epidemiology
cefepime + cephalosporin and Microbiology
B GSK3882347 1 Undisclosed (FimH oral GSK E. coli
antagonist)
Legend

" : antibodies; M : immunomodulating agents; B : miscellaneous (e.g. virulence, adhesion, biofilm and quorum sensing).

B UCLouvain
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Plasma gelsolin (rhuP-GSN)

pratection of neuronal cells from injury

inhibition of apoptosis B p— ) ﬁ regulation of oxidative stress
stabilization of infracellular calcium levels T 1‘; p——

remodeding of oytoskelston strocture

binding amyloid beta protein
I S S implication in wound healing and tissue remodeling

inhibition of AR Hbrillizaton
soluhilization of fibrils of AR

determination of cell shape,
part of EASS chemaotaxis and secretion
invalvemient in the rapid and contineus dearsnce

of free actin released Into the bloodstream

binding of bactena cell-derved compounds
prevention of TLR activation

modulation of inflammatory response
regulation of cytokine expression
regulation of macrophage functions

improvement of viscoelastic properties of
lung sputum and lung clearence

irwalvement In mamtenance

of vascular barrier function in lungs induction of glomerular fibrosis together with plgh

promotion of glomerular mesangial cell proliferation

deposition of G5N fragments
induction of armyloidosis
mantainance of placenta balance

SR R s an: regulator of syncytiotrophoblast extracellular vesicles

cell motility and metastasis
bone remodeling

implication i osteoblast and osteoclast metabalism
inhibition of virus fusion and infection

Piktel et al., Int J Mol Sci. 2018;19:2516. i
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Plasma gelsolin (rhuP-GSN)- demonstration of activity in vivo

Recombinant Human Plasma Gelsolin Improves Survival
and Attenuates Lung Injury in a Murine Model of
Multidrug-Resistant Pseudomonas aeruginosa Pneumonia

Combined \ .
Combined Combined
ombpine
o - 0758 16 —
100 = —— Untreated (M'TD = 28h) 14 - 0049
— 1
g —e— Mero (MTD = 76 h) = O 12 - OIX
g /27 g S
2 —8— Mero + rhupGSN MTD = U) = %
g 50+ P=.0238 ap 86
3] = 2
£ 954 ) 2
= [
O o
0 T T T T 1
0 24 48 72 96 120 144 168

Time, h Mero + Mero
rhu-pGSN - -+ rhu-pGSN +

DiNubile et al., Open Forum Infect Dis. 2020;7(8):0faa236 ?
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Plasma gelsolin (rhuP-GSN)

TARGET OUTCOME

Organ Dysfunction/
Mortality

Neuroinflammation

Inflammation

Autoimmune

Immunotherapy

B UCLouvain

08-10-22

INDICATION

Severe Pneumonia
Sepsis
AKI

Idiopathic Bronchiectasis
Undisclosed

Inflammatory Arthritis
Undisclosed - Topical

Pain - Undisclosed

Lupus Nephritis

Undisclosed

SBIMC-2022

PRE CLINICAL

PHASE | PHASE ||

https://www.bioaegistherapeutics.com/plasma-gelsolin-protein/
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TRL-1068 Antibody against DNABII protein

DNABII proteins exist in

equilibrium between free
and eDNA bound within the
biofilm environment

B UCLouvain

Anti-DNABII antibodies bind
free DNABII proteins

DNABII protein
wocoe eDNA
@® Bacteria

Y Anti-DNABII antibody

-3 )‘"‘2“.&1

Anti-DNABII binding of free Bound DNABII is released Released DNABII causes

DNABII proteins disrupts the from the biofilm to restore biofilm collapse exposing
equilibrium between free the equilibrium bacteria to antibiotics and
and eDNA bound DNABII in host immune effectors
the biofilm

Rogers et al., Antibiotics 2022;11:104

08-10-22
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TRL-1068 Antibody against DNABII protein

Species Targeted by TRL1068 (by epitope sequence) Gram

Carbapenem-resistant Enterobacteriaceae (CRE) - Control » TRL1068
Drug-Resistant Neisseria gonorrhoeae -
Multidrug-resistant Acinetobacter -

"'anphylococcus aureus {Gram +}

-

G
'n ]
¥
. - .
e ' rxgr
P’
" %+ F ’l
oF Pl Yt f

& #
‘_“}‘ .
|
y 1. ¥,

)

(ESBLs)
Multi-drug resistant Pseudomonas aeruginosa -
Drug-resistant non-typhoidal Salmonella -
Drug-resistant Salmonella Typhi -
Drug-resistant Shigella -

Extended Spectrum B-lactamase Enterobacteriaceae - . L ;3.},;?, r‘ﬂ
3

b7
?’l\ 5

Methicillin Resistant Staphylococcus aureus (MRSA) +
Drug-resistant Streptococcus pneumoniae +
Vancomycin-resistant Enterococcus (VRE) +
Vancomycin-resistant Staphylococcus aureus (VRSA) +
Erythromycin-resistant Group A Streptococcus -
Clindamycin-resistant Group A Streptococcus +
Drug-resistant Borrelia burgdorferi N/A
Drug-resistant Treponema denticola N/A

http.//www.trellisbio. com/p/pellne/bacterla html
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TRL-1068 Antibody against DNABII protein

A Human Biofilm-Disrupting Monoclonal Antibody Potentiates
Antibiotic Efficacy in Rodent Models of both Staphylococcus aureus
and Acinetobacter baumannii Infections

(A) p<0.001 (B) p<0.001
L] N L} _
?'5- . p‘-n-ung : ?'5 1 p=n'0u4 1
[ 1
=
7.0 = - 7.0- ==
e -0.5 Ing¢ - 0.8 log i
@ ]
4+ et
2 e O 2
T 6.5 ® 6.5
= - s 1.6 log 1.8 log
~ - ® -1. -1.
= =2
S S
- 6.0 - 6.0
— -
[=))
L D
5.5+ 5.5 Yy
5.0 5.0
T T T T T T T T
untreated imipenem imipenem + imipenem + untreated imipenem imipenem + imipenem +
isotype control TRL1068 isotype control TRL1068
(n=8) (n=3) (n=5) (n=5) (n=2) (n=6) (n=6) (n=6)
Xiong et al., Antimicrob Agents Chemother. 2017;61:e00904-17 ?
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OligoG

Alginate Oligomers

l l l G-block alginate

Mucins Bacteria Fungi Biofilms
*  Plucin binding *  Cell surface binding * oL Growth = .l Biofilm growth
*  Alter sputurn viscoslasticity * oL Growth & Motility * L Hyphal formation * .l Biofilm stability
= Potentiates rhDNase | * Potentlates antibiotics = Potentiates antifungals = .l EPS production
* Facilitates mucus release « . Virulence factors * L Virulence factors = .l eDNA production
+ .l Intestinal transit time * Ll Quorum Sensing

Medical Indications
« CF/COPD
»  Hronchiectasls
* MDA infections
*  Chronic wounds
* Biofilm related disease
* Surface coatings

Rye et al., 2018; https://doi.org/10.1007/978-981-10-6910-9_10
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OligoG

Targeted disruption of the extracellular polymeric network of
Pseudomonas aeruginosa biofilms by alginate oligosaccharides

Control 0.5% OligoG 2% OligoG 6% OligoG

Powel et al., NPJ Biofilms Microbiomes 2018,;4:13

B UCLouvain I—DF\)

w

Biofilm Formation

Biofilm Disruption T

EPS labelling




Ftortiazinon (fluorothyazinon + cefepime)

Small Molecule Inhibitor of Type Three
Secretion System Belonging to a Class
2,4-disubstituted-4H-[1,3,4]-thiadiazine-5-ones Improves

Type Ill Secretion System \C[ Survival and Decreases Bacterial Loads in an Airway
Jkr /\©: Pseudomonas aeruginosa Infection in Mice

=
Cytoplasmic membrane -'g
5
=2 2
= - 40
1)} Peptidoglycan layer
el
3
m Secretion 20 +
Apparatus —— 1540
Outer membrane . - 1840, FT | |
0 1 2 3 4 5
Days post infection
120
ExoS+
100 n
[ TR Weccosiieeaaine Wooireaiiines n
Translocation Plasma membrane
— Apparatus 80 4
© 3
O <
- ?;‘ 60 4
17} Z
e g
T E
40 4
20 4 >
—— KBo&
Internalisation inhibition Inflammation Cytotoxicity 2 --m-- KB6, FT
0 i 2 3 1 5
Days post infection
Courtesy of A. Anantharajah Sheremet et al., Biomed Res Int. 2018;2018:5810767
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GSK3882347 (inhibitor of FimH)

+298-NAc

|42

P h‘: nh

FimG

e1 Pili
Small-Molecule O T}'p
Mannoside Inhibitor = @ ©

(&)

FimH
Adhesin

Type1 Fimbriae

Extracellular

Uligmaw

Host Cell

Infection Periplasm

Mydock-McGrane et al., Expert Opin Drug Discov. 2017;12:711-731

A FimH Inhibitor Prevents Acute Bladder
Infection and Treats Chronic Cystitis Caused by
Multidrug-Resistant Uropathogenic Escherichia

coli ST131

0 [ocAooen]
& 108 o I *
En ® I lo]
2 107“ e* : O
o 108 °° | * -
O ! ™
o 105{ *° : e &
7] Era— =y
-E 104 Ooo I ) [o)
— '8"8‘08' l ... OO
[} * I
= 10°%- 8
® o : 0,0

2.4

E 10 . : .
m 101_ :

100 T T 1 T T

I

EC958 EC958
.'.

ZFH-04269

Totsika et al., J Infect Dis 2013;208(6):921-8

EC958 EC958
.'.

ZFH-04269
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BID) u.s. National Library of Medicine

GSK3882347 (inhibitor of FimH) — clinical trials ClinicalTrials.gov

Status ‘ Study Title Conditions Interventions

Recruiting Safety, Tolerability, Pharmacokinetic and Microbiological Investigation of GSK3882347 in Female Participants With Urinary Tract Infections + Uncomplicated Urinary Tract Infections  « Drug: GSK3882347

Drug: Mitrofurantoin

Drug: Placebo

Completed Safety, Tolerability and Pharmacokinetic Investigation of GSK3882347 in Healthy Participants. = Urinary Tract Infections Drug: GSK3882347

Drug: Placebo

Mydock-McGrane et al., Expert Opin Drug Discov. 2017;12:711-731 ?
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And the preclinical pipeline ....
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And the preclinical pipeline ....

=
407 preclinical antibiotic projects from ) e
314 institutions (81% small and medium-sized enterprises) >
=
. . . * LI . f."fjn | Jd .
o
46% 2
ES
=
=
2 2
L
35
14% 13% § = S
8% 8% E ™
S T : w
o
| = P -
b ) e B'S
Direct-acting Potentiators Repurposed Antibodies and | Immuno- Antivirulence Phages and L | . .
small molecules | ¢ B-Lactamase or || drugs vaccines modulators approaches microbiota % el £ £
* ~70% new efflux pump * FDA-approved | * Against select | * Support * Adjunctive * Phages 29 2 5L = ]
and ~20% old inhibitors drugs pathogens pathogen » Targeting against select E2 =Z|E2 =2 ¢
targets = Expanding elimination different pathogens % E Z|gE =
* ~50% targeting || spectrum virulence = Endolysins g - c |y o & Y
Gram-negative || * Enhancing or factors and * Modulators of -3 E|E8 © z
bacteria restoring strategies microbiota 5Y ﬁ = 5 2 =
activity = Against select (mostly gut) Tz £ = 5 5
* Protectors pathogens £ & < =
8 5
o
= Scientifically interesting * Pathogen specific =
» Research intensive * Adjunctive ©
» Translational challenges * Long timelines
* Focused on resistance * Dependent on funding
Theuretzbacher et al., Nat Rev Microbiol. 2020;18(5):275-285 ?
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What will be our future ?

 Nothing completely new in the
short-term pipeline ....

e Alternative strategies explored in the
long-term pipeline (>< virulence)

e Will they come on time and be able to
save lives for « untreatable »
infections ?
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Thank you for your attention !
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