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Outline

1. Carbapenemase producing organisms (CPO)

• β-lactamase: groups and diversity

• Epidemiology carbapenemase producing Enterobacterales (CPE)

2. β-lactam β-lactamase inhibitor (BLBLI) combinations

• Inhibitor groups and mode of action

3. The NordicAST BLBLI document – how to use



Resistance mechanisms to β-lactam antibiotics

Zhang et al. Antibiotics 2024, 13, 260. 



Classification of  β-lactamases – carbapenemases in red

4

• Molecular classification (Ambler)

Serine β-lactamasesSerine β-lactamases Metallo-β-lactamases (MBL)Metallo-β-lactamases (MBL)

Class AClass A Class DClass D Class BClass BClass CClass C

Ambler  RP. Philos. Trans. R. Soc. Lond. B. Biol. Sci. 1980;  Bush K, Bradford PA. CMR 2020
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Carbapenemases «eat» β-lactams



CPE epidemiology – Nordic 2025 data

• Increase in CPE cases
• 4-6/100.000 inhabitants

• Strains
• E.coli > K. pneumoniae

• Global clones

• Carbapenemase
• OXA-48 like 

• NDM

• Clusters
• Intra-/interhospital spread

• Community spread?!
• E.coli OXA-48-like

Norway
Sweden

Denmark



β-lactamase inhibitors

• β-lactam-based inhibitors
• Clavulanic acid, tazobactam, sulbactam, and enmetazobactam

• Inhibit serine betalactamases by acylation

• «Suicidal» inhibitors binding irreversibly to the betalactamase (1:1)

• Minimal intrinsic antibacterial effect – except sulbactam (Acinetobacter)

• Non-β-lactam inhibitors
• DBOs (diazabicyclooctanes): avibactam, durlobactam, relebactam, zidebactam ++

• Covalent reversible inhibitors – inhibit, dissociate, and recycle

• One inhibitor molecule inhibits multiple β-lactamase molecules

• Some have intrinsic antibacterial activity (synergy)

• Particular PBP2 binding activity

• Boronic acid-based: vaborbactam ++

• Covalent reversible inhibitor - inhibit, dissociate and recycle

• Vaborbactam has no significant intrinsic antibacterial activity

Clavulanic acid 

Avibactam



NordicAST BLBLI document

• Aim: Guide laboratories in the expected activity of BLBLIs 
combinations + cefiderocol against various β-lactamases

• Guide susceptibility testing, interpretation and consulting

• DO NOT
• Provide clinical treatment guidelines 

• Replace antimicrobial susceptibility testing

• Structure
• Tables 1.1-3: Expected BLBLI and cefiderocol activities against 

Enterobacterales, Pseudomonas spp., and Acinetobacter baumannii 
complex

• Table 2: Expected β-lactamase inhibitors (BLIs) activities on specific 
groups of β-lactamases



Expected inhibitor activity



Enterobacterales and relevant BLBLI





Acinetobacter and relevant BLBLI



Thanks
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