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To The Editor—We thank Gonzales-Luna and colleagues [1] for their comments. We agree 

that laboratories must have access to accurate and standardized methods for antimicrobial 

susceptibility testing (AST) results to be clinically meaningful. The reference method for 

performing Clostridioides difficile AST is agar dilution according to Clinical and Laboratory 

Standards Institute (CLSI) guidelines [2]. The CLSI method for performing AST for 

anaerobic bacteria recommends that 5 μg/mL of hemin be incorporated into agar dilution 

plates and that the hemin stock solution should be protected from light and stored at 4°C–

8°C for no longer than 1 month [2]. The susceptibility testing done by Gargis et al [3] was 

performed according to these guidelines, and the hemin stock solution was protected from 

light.

Nevertheless, we read with interest the research in recent years [4–6] related to heme-

dependent metronidazole resistance, including the reported association between isolates 

characterized as heme dependent and metronidazole resistant and the presence of a T to 

G mutation (PnimBG) in the −10 promoter region of the nitroimidazole reductase gene, 

nimB [5]. While Olaitan et al [5] found that not all heme-dependent metronidazole-resistant 

isolates contained the PnimBG mutation, Olaitan et al [5] indicate that most do; therefore, 

the presence of PnimBG may be predictive of resistance. We determined that the nimB 
mutation was present in 20% of our study isolates (116 of 593), of which 99% (115 of 116) 

belonged to RT027 (Table 1). The remaining isolate was RT014, the only RT014 isolate 

containing the PnimBG mutation among the 65 evaluated.
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The Centers for Disease Control and Prevention (CDC) data set included a total of 137 

RT027 isolates, and 84% (115 of 137) contained the nimB mutation. A summary of the 

presence and absence of PnimBG among the CDC study isolates is provided in Table 

1, along with corresponding CDC minimum inhibitory concentration (MIC) data. Using 

the CLSI reference method, the CDC metronidazole MIC distribution for RT027 isolates 

with the PnimBG mutation (0.25–8 μg/mL) was shifted toward higher MICs than the MIC 

distribution for RT027 isolates without the PnimBG mutation (0.25–2 μg/mL) (P < .01).

AST is performed to monitor resistance trends over time and to provide clinically 

meaningful data that allow clinicians to predict the in vivo success or failure of antimicrobial 

therapy. To ensure consistency, the use of standardized AST methods (media, incubation 

time, inoculum, etc) is critical. Agar dilution as described by CLSI is currently the 

recommended reference method for C. difficile AST. Although genotypic methods can serve 

as a tool for detecting specific resistance genes or mutations, their ability to accurately 

predict phenotypic resistance must be validated using established reference methods. We 

encourage Gonzales-Luna et al to bring their AST method and observations on the nimB 
mutation to CLSI for further evaluation of its relevance in vivo and correlation to clinical 

outcome. Given the rapid ongoing evolution of pathogen resistance, it is essential that public 

health and academia join forces to detect and characterize emerging resistance, investigating 

every credible threat to the fullest degree possible. In this light we appreciate the authors’ 

comments and contribution to this evolving field.
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