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In Reply: We agree with Drs Klausner and Kerndt that antibiotic stewardship is an 

important component of controlling antibiotic resistance, and we support such efforts as 

sound clinical and public health practice. For many bacterial pathogens, antibiotic 

consumption appears to promote the emergence of resistance, and judicious antibiotic use 

may reduce the prevalence of resistance.1

However, for several reasons, it is not at all clear that improved antibiotic stewardship in the 

United States would prevent the emergence of cephalosporin resistance in N gonorrhoeae. 

First, gonococcal resistance is a global phenomenon, and importation of resistant strains 

from other countries appears to play a large role in the emergence of resistance in the United 

States. Gonococcal resistance phenotypes tend to emerge initially in East Asia before 

spreading globally.2 When resistance has emerged in the United States, it has appeared first 

in geographic regions in relative proximity to Asia such as Hawaii and the West Coast.

Second, resistance has emerged first in the western United States, yet the West has the 

lowest per capita antimicrobial prescription sales of all regions.3 In addition, unlike some 

other bacterial pathogens, N gonorrhoeae maintains genetic resistance determinants even 

after the apparent removal of antibiotic selection pressure; some resistance determinants 

may actually provide a fitness advantage, even in the absence of antibiotics.4,5

The decline or discontinuation in the use of penicillin or fluoroquinolones for treatment of 

gonorrhea has not appreciably changed the prevalence of N gonorrhoeae resistance to these 

antibiotics in the United States.6 It is possible that for selected antibiotics, such as 

macrolides, local antibiotic usage might influence resistance patterns and that domestic 

selection pressure due to antibiotic use for other indications might contribute to gonococcal 

resistance to some degree. This has not been clearly demonstrated. More research on the 

relationship between domestic antibiotic prescribing and the emergence or persistence of 

gonococcal resistance may prove helpful.
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We agree with Klausner and Kerndt that real-time antimicrobial susceptibility testing or the 

addition of molecular markers of genetic resistance determinants to existing nucleic acid 

amplification tests could have the potential to guide the choice of antibiotics, so that ideally 

the most effective antibiotic can be prescribed at the time of diagnosis. At this time, 

however, antimicrobial susceptibility testing for N gonorrhoeae is not widely available. It 

requires culture of the live organism, and culture is done infrequently in most clinical 

settings and laboratories.

Incorporating assays for well-characterized resistance genotypes, such as for ciprofloxacin 

resistance, into nucleic acid amplification tests does hold promise. Research to develop both 

nonculture tests for gonococcal antimicrobial susceptibility and new antimicrobial agents 

will be a key component of an effective response to the threat of antimicrobial-resistant N 
gonorrhoeae.
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