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Disclosures

CRAB

CRPA

CRE

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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The WHO database…..

CRAB

CRPA

CRE
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Products against critical priority pathogens

CRAB

CRPA

CRE
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Registered / marketed drugs

https://www.who.int/publications/i/item/9789240047655

CRAB
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Beta-lactams + BLIs

Principe et al., Pharmaceuticals 2022; 15:463

MexAB-OprM
efflux

Small differences for specific beta-lactamases  selection based on lab recommendations
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Beta-lactams + BLIs: indications

cIAI cUTI HAP VAP Dosing regimen

Ceftazidime/
avibactam

2g+0.5g q8h over 2h

Ceftolozane/
tazobactam

1g+0.5g q8h over 1h

Meropenem/
vaborbactam

2g+28 q8h over 3h

Imipenem-cilas./ 
relebactam

0.5g+0.5g+0.25g q6h over 30min

SmPC data
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Beta-lactams +  BLIs

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

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

First siderophore cephalosporine
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Cefiderocol

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

First siderophore cephalosporine
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Cefiderocol – in vitro activity

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

Naseer et al., Clin Infect Dis. 2021;72(12):e1103-e1111

Presenter
Presentation Notes
BAT regimen (1–3 antibacterial drugs to treat the carbapenem-resistant gram-negative infection) 
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Eravacycline

Rusu & Buta, Pharmaceutics 2021; 13:2085

Ribosomal protection
Tet efflux pumps
MDR efflux pumps
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Eravacycline - in vitro activity

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

FDA breakpoints for eravacycline (S ≤ 0.5 µg/mL) and tigecycline (S ≤ 2 µg/mL)
EUCAST breakpoints eravacycline (S ≤ 0.5 µg/mL) and tigecycline (S ≤ 0.5 µg/mL)
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Eravacycline in the clinics

Meng et al., Front Med. 2022; 9:935343

Current indications (iv/po): 
complicated intra-abdominal infections (cIAI) 
in adults

In clinical trials, there were no immunocompromised 
patients, and the majority of patients (80%) had 
APACHE II scores <10 at baseline; 5.4% of the 
patients had concurrent bacteraemia at baseline; 
34% of the patients had complicated appendicitis

Meta-analysis - cIAI
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Plazomicin

Cox et al., ACS Infect. Dis. 2018; 4:980−987;

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

Armstrong & Miller, Curr Op Microbiol 2010;13:565–573

FDA bkpt FDA bkpt
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Plazomicin in the clinics
Complicated UTIs

Achaogen; FDA slides 2018 – Wagenlehner et al., N Engl J Med. 2019;380(8):729-740.

A pathogen-focused trial (CRE)

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.
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Pipeline of products in clinical development

https://www.who.int/publications/i/item/9789240047655



08-10-22 SBIMC-2022 20

The streamline: β-lactams (+β-lactamase inhibitors)
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Pipeline of products in clinical development (phase III)

DBO: Diazabicyclooctane β-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
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DBO-BLI + PBP binders

Durlobactam= 
Diazabicyclooctane (DBO) β-lactamase Inhibitor (BLI)
also binds to PBP2  rod-like shape
Sulbactam:
Intrinsic activity on CRAB by binding to PBP1-3 
 elongated shape

Shapiro et al., Front Microbiol 2021;12:709974
Durand-Réville et al., Nat Microbiol 2017;2:17104
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ETX-2514 (durlobactam)+sulbactam – clinical trials
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ETX-2514 (durlobactam)+sulbactam

Entasis, ECCMID 2022
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Boronate BLI + β-lactam

Boronate BLIs: 
Inhibition of serine β-lactamases
by mimicking the tetrahedral adduct 
and covalently binding to the serine

Iqbal et al., Molecules 2022;27:3832
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Boronate BLI + β-lactam

Iqbal et al., Molecules 2022;27:3832

Boronate BLIs: 
Inhibition of serine β-lactamases
by mimicking the tetrahedral adduct
and covalently binding to the serine

Inhibition of metallo β-lactamases
by reversible ’fast on–fast off’ non covalent
complexation and  ability to adopt multiple forms 
when interacting with different enzymes.
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VNRX-5133 (taniborbactam)+cefepime – clinical trials
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VNRX-5133 (taniborbactam)+cefepime

Venatorx, IDweek 2022
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Pipeline of products in clinical development (phase I) – β-lactams + BLIs
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Other drug classes ….
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Pipeline of products in clinical development (phase I) – polymyxins

Brown et al. ACS Infect. Dis. 2019;5:1645–1656

SPR-206

Gordeev et al., Patent WO2016100578

ester bond facilitates the 
breakdown of the parent 
compound in plasma into a 
des-fatty acyl less toxic 
nonapeptide form 

MRX-8
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Pipeline of products in clinical development (phase I) – others
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Pipeline of products in clinical development (phase I) – others

Zifanocycline (KBP-7072)

Kaminishi et al., BioRxiv 2018; doi 10.1101/508218  
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Zifanocycline – in vitro data

Pfaller et al., JAC Antimicrob Resist. 2021;3(4):dlab177



08-10-22 SBIMC-2022 38

Pipeline of products in clinical development (phase I) – others

Apramycin (EBL-1003)

X

X
X

X

X

plazomicin

AAC(3)

active on methylated ribosomes (arm mechanisms)

inactive on methylated ribosomes (arm mechanisms)

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

Used since a long time (‘80s) 
in veterinary medicine !
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Pipeline of products in clinical development (phase I) – others

Apramycin (EBL-1003)

AAC(3)

active on methylated ribosomes (arm mechanisms)

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

Juhas et al., J Antimicrob Chemother 2019; 74(4):944-952
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Pipeline of products in clinical development (phase I) – others

Apramycin (EBL-1003)

Juhas et al., J Antimicrob Chemother 2019; 74(4):944-952
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Pipeline of products in clinical development – innovative compounds
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Plasma gelsolin (rhuP-GSN)

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

DiNubile et al., Open Forum Infect Dis. 2020;7(8):ofaa236
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Plasma gelsolin (rhuP-GSN)

https://www.bioaegistherapeutics.com/plasma-gelsolin-protein/



08-10-22 SBIMC-2022 48

TRL-1068 Antibody against DNABII protein

Rogers et al., Antibiotics 2022;11:104
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TRL-1068 Antibody against DNABII protein

http://www.trellisbio.com/pipeline/bacteria.html
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TRL-1068 Antibody against DNABII protein

Xiong et al., Antimicrob Agents Chemother. 2017;61:e00904-17
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OligoG

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

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

EPS labelling
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Ftortiazinon (fluorothyazinon + cefepime)

ExoU+

ExoS+

Courtesy of A. Anantharajah

X

Sheremet et al., Biomed Res Int. 2018;2018:5810767

Type III Secretion System
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GSK3882347 (inhibitor of FimH)

Mydock-McGrane et al., Expert Opin Drug Discov. 2017;12:711–731 Totsika et al., J Infect Dis 2013;208(6):921-8



08-10-22 SBIMC-2022 58

GSK3882347 (inhibitor of FimH) – clinical trials

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 ….

Theuretzbacher et al.,  Nat Rev Microbiol. 2020;18(5):275-285

?



08-10-22 SBIMC-2022 61

What will be our future ?

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

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

• 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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