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ABSTRACT

In the August issue of Sexual Health, a public health ethics analysis for and against doxycycline pre-
exposure prophylaxis (Doxy-PEP) to prevent sexually transmitted infections in men who have sex
with men was published. The authors discuss the potential for increasing antimicrobial resistance
with Doxy-PEP use against tetracyclines in a number of pathogens. Mycoplasma genitalium is a
commensal organism that is prone to developing antibiotic resistance due to a number of factors.
As doxycycline is the backbone for the treatment of M. genitalium infections, antimicrobial
resistance surveillance in M. genitalium needs to be prioritized as Doxy-PEP becomes increasingly
used as a strategy to prevent sexually transmitted infections.
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I read with great interest the articles by Iyer and Haire1 and Templeman and Haire2

regarding the public health arguments for and against the use of doxycycline pre-exposure
prophylaxis (Doxy-PEP) in men who have sex with men and transgender individuals. The
authors correctly note that recent randomized clinical trials of Doxy-PEP have shown the
potential for this strategy to reduce syphilis and chlamydia infections by greater than 70%
and gonococcal infections by approximately 50% in men who have sex with men and
transgender women.3,4 However, the authors note the potential for Doxy-PEP to induce
tetracycline resistance, including in Neisseria gonorrhoeae, Staphylococcus aureus, and
Klebsiella pneumoniae isolates.

There should also be concern about the potential for increased tetracycline resistance in
Mycoplasma genitalium. Doxycycline is eective in reducing the M. genitalium bacterial
load, and two-stage treatment with doxycycline followed by either azithromycin or
moxioxacin (depending on if macrolide-resistance testing is available) is the recommended
treatment regimen for M. genitalium infection in the US5 and Australia.6

M. genitalium has the smallest known genome of any free-living organism7 and is prone
to developing antibiotic resistance due to a number of factors, including selection pressures
with antibiotic use.8Mutations in the 23S rRNA gene hinder the binding ofmacrolides, such
as azithromycin, leading to resistance.9 Resistance rates to azithromycin are increasing,
with azithromycin resistance rates in M. genitalium approximately 33% globally10 and as
high as 90% in some settings.8 Fluoroquinolone resistance is caused by mutations in the
quinolone resistance-determining regions of the parC and gyrA genes.11 Globally, the
prevalence ofuoroquinolone resistance inM. genitalium is approximately 13%.10 Knowledge
regarding the mechanisms of tetracycline resistance in M. genitalium is limited. Mutations
in the 16S rRNA gene are associated with tetracycline resistance, although this is not
thought to be the predominant mechanism of resistance and the clinical signicance of
these mutations is unclear.12 Further research into the causes of tetracycline resistance
in M. genitalium is warranted.

The degree to which tetracyclines such as doxycycline select for resistance in
M. genitalium is unclear.13 In a sub-study of the ANRS IPERGAY trial, 16S rRNA mutations
were detected in 2 of 16 (12.5%) of M. genitalium specimens tested.14 The number of
isolates with 16S rRNA mutations was low and no causality between Doxy-PEP and
tetracycline resistance could be determined. Doxycycline is not thought to commonly induce
tetracycline resistance in treatment failures when used for the treatment of M. genitalium
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infection, and more commonly induce resistance to other 
antibiotics, such as azithromycin.15 But will this still hold true 
with the intermittent use of doxycycline, as is done in Doxy-
PEP? Antimicrobial resistance surveillance in M. genitalium 
needs to be better prioritized in the age of Doxy-PEP, and 
it needs to be prioritized now and not later when we have 
a better understanding of the mechanisms of resistance of 
tetracyclines to M. genitalium. Macrolide resistance testing 
can be done using molecular testing for mutations in the 23S 
rRNA gene. Additional molecular tests for resistance targets 
can be added in the future, once known, but we should not wait 
for these discoveries before developing a robust antimicrobial 
resistance surveillance framework. Furthermore, given the high 
rates of macrolide and uoroquinolone resistance, additional 
treatment options for M. genitalium infection are needed, 
particularly in the US, where pristinamycin is unavailable. 
With increased use of Doxy-PEP and concern about increased 
doxycycline resistance in Neisseria gonorrhoeae, let’s not  forget  
about M. genitalium. 
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