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Carbapenem resistance in B. fragilis 

• Usually mediated by the cfiA metallo-β-lactamase1. Other 
mechanisms (e.g. modified PBPs) exist, but are rare2 

• Broad spectrum beta-lactamase, degrades penicillins, 
cephalosporins and carbapenems 

• Poorly inhibited by tazobactam3 
 

• Chromosomally present in division II of B. fragilis, but with a 
varying degree of expression 
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Carbapenem resistance in B. fragilis 

Expression of the cfiA gene depends on the promoter strength of 
the region upstream of the cfiA gene.  

 

Strong promoters are usually carried by IS elements, but may 
also occur without the presence of an IS element1 

cfiA 
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Expression of the cfiA gene depends on the promoter strength of 
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Carbapenem resistance in B. fragilis 

Expression of the cfiA gene depends on the promoter strength of 
the region upstream of the cfiA gene.  

 

Strong promoters are usually carried by IS elements, but may 
also occur without the presence of an IS element1 

cfiA TA   TTTG 
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Current practice at SiV 

• MIC gradient strips on MH-F agar 
(Brucella blood agar being 
implemented) 
 

• All isolates I/R for meropenem 
are submitted to the national 
AST reference lab (K-res) 

– 2013 – 2016: 24 isolates 

 

• Testing carried out at K-res: 

– AST using MIC strips on 
Brucella blood agar 

– EDTA synergy test (double-
ended MIC strip) 

– PCR for the cfiA gene 

 



Results SiV/K-res 

• MIC values for meropenem are largely concordant 
 

• A wide range of MICs are observed for 
piperacillin/tazobactam, even for isolates that are highly 
resistant to meropenem 

– The cfiA MBL would usually be expected also to hydrolyse 
piperacillin 
 

• A curiously high number of isolates where 
piperacillin/tazobactam MICs obtained at SiV and K-res differ 

– Categorical disagreement in 6/24 (25 %) 

– Median 4 dilution steps difference (range 3 – 6) 
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Reason? 

• Unreliable MIC strips? 
 
 

• Methodological differences 
between labs? 
 
 

• An in vitro phenomenon in 
MBL-producing B. fragilis? 



«The Bacteroides fragilis isolate possesses the cfiA gene coding for a metallo-β-lactamase. 

However, the gene is probably not expressed because the isolate is susceptible to piperacillin-

tazobactam. Therefore, there is no certain explanation for the isolate’s reduced susceptibility to 

meropenem. The MBL gradient test is positive, but this can be due to the inherent inhibitory 

activity of EDTA.» 

 

However, testing at the primary lab showed a pip/tazo MIC of 32 mg/L... 



Currently no gold standard method in Norway to conclude on 
whether a B. fragilis produces metallo-β-lactamase or not. 

 

Can a pip/tazo S result be trusted if the isolate is meropenem R? 
 
Maybe an expert rule is needed? In that case, a simple method 
for detection of MBL activity is necessary 



Planned NordicAST study 

• Approx. 30 B. fragilis isolates with different degrees of 
resistance to meropenem 
 

• Reference examination 

– Reference MIC determination (agar dilution) 

– cfiA gene expression analysis (mRNA quantification) 

– Carbapenem hydrolysis assay 

 

• Phenotypic examination by labs in the NordicAST network 

– AST using a novel disk diffusion method 

– Phenotypic tests for MBL production 

• acidimetric tests 

• synergy tests 
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