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ABSTRACT
Mycoplasma genitalium has developed resistance to first-line azithromycin and second-line moxifloxacin. Third-line
pristinamycin is only 75% effective. Gepotidacin, a novel triazaacenaphthylene topoisomerase II inhibitor, blocks
bacterial DNA replication. We determined the in vitro activity of gepotidacin alone and in combination with
doxycycline against a diverse collection of Mycoplasma genitalium isolates (n = 54).

Minimum inhibitory concentrations (MICs) and minimum bactericidal concentrations (MBCs) were determined by a
Vero-cell culture method. Macrolide resistance was present in 31 (57%) isolates, fluoroquinolone resistance in 18 (33%)
isolates, and 17 (31%) had dual resistance. Synergy testing was performed for gepotidacin and doxycycline by
checkerboard analysis for two macrolide- and two dual-resistant isolates.

Gepotidacin was active against all 54 M. genitalium isolates with median and modal MICs of 0.125 mg/L and MIC90 of
0.25 mg/L (range ≤0.016–0.5 mg/L). No difference in gepotidacin MIC between macrolide-resistant and -susceptible
isolates (p = 0.24) or between fluoroquinolone-, dual-resistant and -susceptible isolates (p = 0.2) was demonstrated.
Gepotidacin MBCs were available for 44 M. genitalium isolates with median MIC of 0.064 mg/L and median MBC of
0.125 mg/L. All isolates had ≤4-fold difference between MIC and MBC, suggesting bactericidal effect for gepotidacin.
Checkerboard analysis indicated synergistic effect for gepotidacin in combination with doxycycline [fractional
inhibitory concentration index (ΣFICI) of 0.5] for two isolates and additive/indifference (ΣFICI at 0.62 and 0.75) for two
isolates.

Gepotidacin warrants further evaluation in clinical treatment trials for M. genitalium. Combination therapy with
doxycycline should be clinically studied to assess effect and potential protection against development and/or spread
of gepotidacin resistance.
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Introduction

Mycoplasma genitalium is an emerging cause of sexu-
ally transmitted infections (STIs) accounting for
approximately 25% of non-chlamydial-non-gonococ-
cal urethritis, 10%–15% of cervicitis and 10%–15% of
pelvic inflammatory disease [1,2]. While globally,
gonorrhoea is considered to be the second most preva-
lent bacterial STI [3], M. genitalium has been reported
as the second most common bacterial STI after Chla-
mydia trachomatis in some studies [4,5].

First-line treatment is azithromycin [6], but rates of
resistance are increasing globally and are currently
exceeding 40% in most regions [7]. Macrolide resist-
ance is caused by single-base mutations in positions
A2058 or A2959 (Escherichia coli numbering) in region
V of the 23S rRNA [8], which is present in only one
copy in the genome. Thus, one mutational event can
change the susceptibility phenotype from extremely

susceptible to highly resistant. Moxifloxacin is the
second-line therapy [6] but mutations in the quino-
lone-resistance-determining-region (QRDR) of ParC
(primarily amino acid positions S83 and D87;
M. genitalium numbering) have been increasingly
reported with rates below 10% in most European
countries [9,10] to 30%–40% in some populations in
North America [11] and as high as 88% (dual resist-
ance >80%) in China [12]. With dual resistance to
macrolides and fluoroquinolones, treatment options
are extremely limited. Third-line pristinamycin [6] is
difficult to source and only 75% effective [13]. Conse-
quently, there is an urgent need for alternative thera-
pies for which there is no cross-resistance, and for
strategies to protect new antimicrobials against rapid
development and/or spread of resistance. Accordingly,
combination therapy and resistance-guided sequential
therapy [14] are important to consider.
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Gepotidacin is a novel, first-in-class triazaacenaphthy-
lene topoisomerase II inhibitor which blocks bacterial
DNA replication [15]. As with fluoroquinolones, GyrA
and ParC are targeted by gepotidacin, but the target
sequences and the mechanism of action of gepotidacin
are distinct from the fluoroquinolones [15]. One prior
study has shown gepotidacin in vitro activity against a
small number (n = 10) of fluoroquinolone- and macro-
lide-susceptible M. genitalium isolates [16]. With the
increasing levels of fluoroquinolone resistance, we con-
sidered it essential to test a larger collection of isolates,
including many that are fluoroquinolone- and macro-
lide-resistant and to study also interactions with doxycy-
cline, which has become recommended for pre-treatment
before resistance-guided sequential therapy [17,18].

Methods

M. genitalium isolates

A collection of 54 M. genitalium isolates originating
from 51 patients were tested (Table 1). These included
the M. genitalium G37 type-strain, an early passage of
the M30 strain isolated by David Taylor-Robinson in
1980 [19] and obtained from the Mollicutes Collection
(Gainesville, FL, USA). One additional isolate was kindly
provided by Pat Totten, Seattle, USA. The remaining 51
isolates were cultured in Copenhagen from samples col-
lected in seven countries from 1996 to 2016. Thirty-one
(57%) isolates were macrolide-resistant with azithromy-
cinMICs of ≥16 mg/L and mutations in 23S rRNA gene
positions A2058 (n = 17) or A2059 (n = 14). Eighteen
(33%) isolates were moxifloxacin-resistant (MIC
≥1 mg/L), with ParC amino acid alterations in position
S83 (n = 14 [12 S83I, 2 S83R]) and D87 (n = 4 [3 D87N,
1 D87Y]). Finally, 17 (31%) isolates had dual-class resist-
ance and were resistant to both moxifloxacin and azi-
thromycin (Table 1).

Determination of minimum inhibitory
concentration (MIC)

Gepotidacin, azithromycin, moxifloxacin, and doxycy-
cline MICs were determined by inoculating

approximately 5000 genome equivalents (geq) as deter-
mined by a quantitative PCR (qPCR) assay [20] into a
Vero-cell culture containing two-fold dilutions of the
test-antimicrobial compound [21]. After a three-week
incubation period, cells and supernatant were har-
vested and growth of M. genitalium was determined
by the same qPCR assay. MIC was defined as the mini-
mal concentration of the test-antimicrobial causing a
99% inhibition of growth when compared to the
mean of the control cultures grown without
antimicrobial.

Determination of minimum bactericidal
concentration (MBC)

After incubation for MIC determination, 15 µL of cul-
ture medium was transferred from the MIC plate to
135 µL fresh Vero-cell suspension, resulting in a 10-
fold dilution of gepotidacin. Plates were sealed and
incubated for four weeks and M. genitalium growth
was subsequently determined by qPCR. MBC was
defined as the minimal concentration of the test-anti-
microbial causing a 99% inhibition of growth when
compared to the mean of the control culture wells
grown without antimicrobial.

Synergy testing for gepotidacin combined with
doxycycline

Checkerboard analysis representing 8 by 8 two-fold
dilutions of gepotidacin and doxycycline, with the
mid-point concentration representing the gepotidacin
and doxycycline MICs, respectively, were prepared in
Vero-cell suspensions and M. genitalium inoculum
was incubated for three weeks before growth was deter-
mined by a qPCR assay [20]. MICs were defined as
described above. Results were described as the frac-
tional inhibitory concentration index (FICI) [22].
Synergy was assumed when FICI≤ 0.5, antagonism
when FICI >4 [23].

Statistical methods

Statistical analysis of the MIC data was performed
using StatsDirect version 3.1. For pairwise comparisons
between groups, the Mann–Whitney test was used. For
comparisons across different antibiotics, the Kruskal–
Wallis test was applied. For multiple comparisons,
the results obtained by the Dwass-Steel-Chritchlow-
Fligner method were used.

Results

Gepotidacin was active in vitro against all 54
M. genitalium isolates tested with a median and a
modal MIC of 0.125 mg/L and a MIC90 of 0.25 mg/L
(range ≤0.016–0.5 mg/L) (Figure 1). No difference in

Table 1. Distribution of 54 Mycoplasma genitalium isolates
according to country of origin and antimicrobial resistance.

Country
of origin

No. of
isolates

No. of
macrolide-
resistant
isolates

No. of
fluoroquinolone-
resistant isolates

No. of dual-
class

resistant
isolates

Sweden 15 6 2 2
Australia 13 12 6 6
Denmark 9 4 3 3
Norway 7 7 5 5
France 3 0 0 0
Japan 3 0 1 0
UK 3 1 1 1
USA 1 1 0 0

No., number.
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gepotidacin MICs between macrolide-resistant and
-susceptible isolates (p = 0.24) or between fluoroquino-
lone-, dual-class-resistant or -susceptible isolates (p =
0.2) was observed.

In this selected collection of isolates, gepotidacin
was the most active compound tested (Table 2) with
an MIC90 of 0.25 mg/L compared with azithromycin
(MIC90 of >64 mg/L), moxifloxacin (MIC90 of 4 mg/
L), and doxycycline (MIC90 of 1 mg/L) (p < 0.001 for
all comparisons)

Gepotidacin MBCs were available for 44
M. genitalium isolates and demonstrated a median
MIC of 0.064 mg/L and a median MBC of 0.125 mg/
L. All isolates had a ≤4-fold difference between MIC
and MBC suggesting a bactericidal effect for gepotida-
cin. Ten isolates failed MBC testing mostly due to fail-
ure to reach the required growth in the growth
controls.

Checkerboard analysis of gepotidacin combined with
doxycycline indicated a synergistic or additive/

indifferent effect with a FICI of 0.5 for two isolates
(one macrolide-resistant and one dual-resistant) and a
FICI of 0.62 and 0.75 for a macrolide- and a dual-resist-
ant isolate, respectively (Details given in Table 3). Most
importantly, no antagonistic interactions were
identified.

Discussion

Gepotidacin inhibited all M. genitalium isolates at
MICs ≤0.5 mg/L and was significantly more active
than the comparator antibiotics against the
M. genitalium isolates tested. These included geo-
graphically, temporally and genetically diverse refer-
ence strains and clinical M. genitalium isolates with a
high proportion of fluoroquinolone- (33%) and macro-
lide-resistant (57%) isolates. No evidence of cross-
resistance to the tested comparators was observed,
and most importantly, no difference in gepotidacin
MIC was seen between isolates resistant or susceptible
to the fluoroquinolone moxifloxacin (also a topoisome-
rase II inhibitor targeting ParC and GyrA). Gepotida-
cin demonstrated bactericidal activity and a
synergistic interaction in combination with doxycy-
cline was identified in two of the four isolates tested,
with an additive/indifferent effect in the remaining
two isolates. Most importantly, no antagonistic inter-
action between gepotidacin and doxycycline was
observed.

The main strength of the present study is the unique
M. genitalium isolate collection representing a wide
range of resistance-mediating mutations, but a poten-
tial limitation is the use of the Vero-cell culture-
based assay, which is not internationally validated
and approved. However, at present, no internationally
validated, quality assured and approved methods or
guidelines for antimicrobial susceptibility testing of
M. genitalium exist although the CLSI standard for
antimicrobial susceptibility testing of M. pneumoniae
[24] has been used for M. genitalium isolates capable
of axenic growth (cell-free, in artificial media) [16].
In that study [16], the broth dilution method resulted
in gepotidacin MIC values that were significantly
lower than those reported in the present study using
the Vero-cell based assay. They found a gepotidacin
MIC90 at 0.032 µg/mL for 10 macrolide- and moxiflox-
acin-susceptible isolates, which was somewhat lower
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Figure 1. Distribution of gepotidacin (GEP), azithromycin
(AZM), moxifloxacin (MXF), and doxycycline (DOX) MICs for
54 Mycoplasma genitalium isolates as determined by a Vero-
cell culture-based assay [21].

Table 2. MICs of 36 moxifloxacin-susceptible and 18
moxifloxacin-resistant isolates of Mycoplasma genitalium.

Antibiotic
MIC50
[mg/L]

MIC90
[mg/L]

MIC range
[mg/L]

Gepotidacin 0.125 0.25 ≤0.016-0.5
Gepotidacin (moxifloxacin susceptible) 0.125 0.25 0.032-0.5
Gepotidacin (moxifloxacin resistant) 0.064 0.25 ≤0.016-0.5
Azithromycin 16 >64 0.002->64
Doxycycline 0.5 1 0.06-2
Moxifloxacin 0.25 4 0.03->16

Table 3. Fractional inhibitory concentration index (FICI) and MIC (mg/L) of selected antimicrobials for four Mycoplasma genitalium
isolates. Synergy is defined as FICI ≤0.5 and antagonism as FICI >4 [23]. Macrolide resistance mediating mutations in the 23S rRNA
gene according to Escherichia coli numbering. ParC mutations leading to moxifloxacin resistance according to M. genitalium
numbering.

FICI DOX/GEP 23S rRNA gene mutation ParC mutation GyrA mutation DOX AZM MXF GEP

M6257 0.5 A2058G WT WT 0.5 >64 0.25 0.032
M6320 0.62 A2059G WT WT 0.25 ≥64 0.063 0.125
M6926 0.75 A2058T S83I WT 0.5 16 4 0.064
M6984 0.5 A2058G D87N WT 0.5 >64 1 0.125

DOX: Doxycycline, AZM: Azithromycin, MXF: Moxifloxacin, GEP: Gepotidacin.

1390 J. S. JENSEN ET AL.



than that found among the 25 isolates of the closely
related M. pneumoniae isolates tested which had a
gepotidacin MIC90 at 0.125 mg/L, more in line with
the findings from this current study. In contrast,
although the CLSI method deemed gepotidacin bacter-
iostatic with three or more dilution steps between MIC
and MBC, the cell-based assay had very similar MIC
and MBC values documenting bactericidal activity.
This finding is more in line with findings for gepotida-
cin from other Gram-positive and Gram-negative bac-
teria [25] and is to be expected from gepotidacin’s
mechanism of action, which in many ways is similar
to that of the bactericidal fluoroquinolones. It is well
described that the Vero-cell culture-based method
may report higher MICs for some antimicrobials
such as erythromycin as compared to the broth
dilution assay [21], but the clinical relevance of this
finding is unclear. Furthermore, the Vero-cell cul-
ture-based method is essential when a large and repre-
sentative isolate collection has to be examined, as many
newer clinical strains are incapable of axenic growth
even despite extensive attempts to in vitro adaptation.

It was encouraging that even dual-class resistant iso-
lates with high MICs for azithromycin and moxifloxa-
cin had a gepotidacin MIC90 of 0.25 mg/L with the
highest gepotidacin MIC at 0.5 mg/L. In a recent
phase II randomized controlled clinical trial (RCT) of
single-dose gepotidacin therapy for gonorrhoea, the
three urogenital treatment failures all had pre-treat-
ment gepotidacin MICs of 1 mg/L [26]. Whether a
multi-dose regimen, which will be needed for
M. genitalium, would have a similar clinical resistance
breakpoint is unclear.

The synergy study showed a general trend toward
synergy or at least an additive effect when combining
gepotidacin and doxycycline. Although only half of
the examined isolates (n = 4) showed a FICI≤ 0.5 sug-
gestive of a synergy, the remaining two isolates showed
FICI at 0.62 and 0.75, respectively, not sufficiently low
enough to be considered synergistic [23], but still
clearly showing lack of antagonism. This is important,
as tetracyclines are the only antimicrobials where clear-
cut in vitro resistance has not been demonstrated.
Despite low cure rates of 30%–40% [27], doxycycline
has been shown to significantly decrease the
M. genitalium organism load during treatment and to
decrease the selection of macrolide resistance during
resistance-guided sequential therapy [14]. In its orig-
inal concept, this approach uses 7 days of doxycycline
before changing to macrolide or fluoroquinolone
therapy according to results of molecular macrolide
resistance testing [14]. However, this means 14 days
of antimicrobial therapy which increases the selection
of antimicrobial resistance in other bacteria and
which may lead to decreased patient compliance.
Future studies should take advantage of potential
synergistic or additive effects and limit the pre-

treatment to a few days before continuing with dual
therapy. This would, theoretically at least, protect the
specific antimicrobial such as gepotidacin from selec-
tion and/or spread of resistance as well as increase
the potency of both compounds. On the other hand,
any potential increase in side effects has to be moni-
tored carefully.

In conclusion, with the growing problems of multi-
drug-resistant M. genitalium, an RCT of gepotidacin
for the treatment of infections caused by M. genitalium
is clearly warranted. Combination therapy with doxycy-
cline should also be clinically studied to assess effect and
potential protection against development and/or spread
of resistance. Finally, a phase III RCT investigating gepo-
tidacin for the treatment of uncomplicated gonorrhoea
has recently been initiated, and it would be valuable to
investigate eradication of M. genitalium as a secondary
or exploratory outcome in this RCT.

Acknowledgments

Parts of this work were presented at the STI and HIV 2019
World Congress, July 2019, Vancouver, Canada. Josh
West, Investigator at Medicine Opportunities Research
Unit, GlaxoSmithKline is thanked for check of data integrity
and valuable comments.

Conflict of interest

JSJ has received speaker’s fee from Hologic, BD,
SpeeDx, and Cepheid and serves scientific advisory
board of Roche Molecular Systems, Abbott Molecular,
Cepheid, and Nabriva. CHK and MU report no confl-
icts. NS-O is employed by GlaxoSmithKline.

Funding

GlaxoSmithKline provided antimicrobial compounds and
supported this study. This project has been funded in
whole or in part with Federal funds from the Office of the
Assistant Secretary for Preparedness and Response, Biome-
dical Advanced Research and Development Authority
(BARDA), under OTA Agreement No.
HHSO100201300011C. The funder had no influence on
the interpretation of the results.

Contribution

JSJ and MU designed and initiated the study. JSJ and
CHK were involved in laboratory analyses. JSJ analysed
and interpreted the data and wrote a first draft of the
paper. All authors read, commented and approved
the final manuscript.

ORCID

Jørgen Skov Jensen http://orcid.org/0000-0002-7464-7435
Nicole Scangarella-Oman http://orcid.org/0000-0003-
4211-8261
Magnus Unemo http://orcid.org/0000-0003-1710-2081

EMERGING MICROBES AND INFECTIONS 1391

http://orcid.org/0000-0002-7464-7435
http://orcid.org/0000-0003-4211-8261
http://orcid.org/0000-0003-4211-8261
http://orcid.org/0000-0003-1710-2081


References

[1] Taylor-Robinson D, Jensen JS. Mycoplasma genita-
lium: from Chrysalis to multicolored butterfly. Clin
Microbiol Rev. 2011 7/2011;24(3):498–514.

[2] Lis R, Rowhani-Rahbar A, Manhart LE. Mycoplasma
genitalium infection and female reproductive tract dis-
ease: a meta-analysis. Clin Infect Dis. 2015 8/1/2015;61
(3):418–426.

[3] Rowley J, Vander Hoorn S, Korenromp E, et al.
Chlamydia, gonorrhoea, trichomoniasis and syphilis:
global prevalence and incidence estimates, 2016. Bull
World Health Organ. 2019 Aug 1;97(8):548–562P.

[4] Sonnenberg P, Ison CA, Clifton S, et al. Epidemiology
of Mycoplasma genitalium in British men and women
aged 16-44 years: evidence from the third National
Survey of Sexual Attitudes and Lifestyles (Natsal-3).
Int J Epidemiol. 2015 12/2015;44(6):1982–1994.

[5] Manhart LE, Holmes KK, Hughes JP, et al.
Mycoplasma genitalium among young adults in the
United States: an emerging sexually transmitted infec-
tion. Am J Public Health. 2007 6/2007;97(6):1118–
1125.

[6] Jensen JS, Cusini M, Gomberg M, et al. European
guideline on Mycoplasma genitalium infections. J Eur
Acad Dermatol Venereol. 2016 2016 10/30/2016;30
(10):1650–1656.

[7] Lau A, Bradshaw CS, Lewis D, et al. The efficacy of azi-
thromycin for the treatment of genital Mycoplasma
genitalium: a systematic review and meta-analysis.
Clin Infect Dis. 2015 11/1/2015;61(9):1389–1399.

[8] Jensen JS, Bradshaw CS, Tabrizi SN, et al.
Azithromycin treatment failure inMycoplasma genita-
lium-positive patients with nongonococcal urethritis is
associated with induced macrolide resistance. Clin
Infect Dis. 2008 12/15/2008;47(12):1546–1553.

[9] Unemo M, Salado-Rasmussen K, Hansen M, et al.
Clinical and analytical evaluation of the new Aptima
Mycoplasma genitalium assay, with data on
M. genitalium prevalence and antimicrobial resistance
in M. genitalium in Denmark, Norway and Sweden in
2016. Clin Microbiol Infect. 2018;24:533–539.

[10] Fernandez-Huerta M, Bodiyabadu K, Esperalba J, et al.
Multicenter clinical evaluation of a novel Multiplex
Real-Time PCR (qPCR) assay for detection of fluoro-
quinolone resistance in Mycoplasma genitalium. J
Clin Microbiol. 2019 Nov;57(11):e00886–19.

[11] Dionne-Odom J, Geisler WM, Aaron KJ, et al. High
prevalence of multidrug-resistant Mycoplasma genita-
lium in human immunodeficiency virus-infected men
who have sex with men in Alabama. Clin Infect Dis.
2018 Feb 10;66(5):796–798.

[12] Li Y, Su X, Le W, et al. Mycoplasma genitalium in
symptomatic male urethritis: macrolide use is associ-
ated with increased resistance. Clin Infect Dis. 2020
Feb 14;70(5):805–810.

[13] Read TRH, Jensen JS, Fairley CK, et al. Use of pristina-
mycin for macrolide-resistant Mycoplasma genitalium
infection. Emerg Infect Dis. 2018 Feb;24(2):328–335.

[14] Read TRH, Fairley CK, Murray GL, et al. Outcomes of
resistance-guided sequential treatment of Mycoplasma
genitalium infections: a prospective evaluation. Clin
Infect Dis. 2019 Feb 1;68(4):554–560.

[15] Bax BD, Chan PF, Eggleston DS, et al. Type IIA topoi-
somerase inhibition by a new class of antibacterial
agents. Nature. 2010 Aug 19;466(7309):935–940.

[16] Waites KB, Crabb DM, Xiao L, et al. In vitro activities
of gepotidacin (GSK2140944) and other antimicrobial
agents against human mycoplasmas and ureaplasmas.
Antimicrob Agents Chemother. 2017 Sep 22;61(10):
e01064–17.

[17] Soni S, Horner P, Rayment M, et al. British association
for sexual health and HIV national guideline for the
management of infection withMycoplasma genitalium.
Int J STD AIDS. 2018 2019 Sep;30(10):938–950.

[18] Durukan D, Read TRH, Murray G, et al. Resistance-
guided antimicrobial therapy using doxycycline-mox-
ifloxacin and doxycycline-2.5 g azithromycin for the
treatment of Mycoplasma genitalium infection:
efficacy and tolerability. Clin Infect Dis. 2019 Oct 20;
ciz1031. Online ahead of print.

[19] Tully JG, Taylor-Robinson D, Cole RM, et al. A newly
discovered mycoplasma in the human urogenital tract.
Lancet. 1981 1981;I:1288–1291.

[20] Jensen JS, Björnelius E, Dohn B, et al. Use of TaqMan
5’ nuclease real-time PCR for quantitative detection of
Mycoplasma genitalium DNA in males with and with-
out urethritis who were attendees at a sexually trans-
mitted disease clinic. J Clin Microbiol. 2004 2/
2004;42(2):683–692.

[21] Hamasuna R, Osada Y, Jensen JS. Antibiotic suscepti-
bility testing of Mycoplasma genitalium by TaqMan
5’ nuclease real-time PCR. Antimicrob Agents
Chemother. 2005 12/2005;49(12):4993–4998.

[22] Elion GB, Singer S, Hitchings GH. Antagonists of
nucleic acid derivatives. VIII. Synergism in combi-
nations of biochemically related antimetabolites. J
Biol Chem. 1954 Jun;208(2):477–488.

[23] Odds FC. Synergy, antagonism, and what the chequer-
board puts between them. J Antimicrob Chemother.
2003 Jul;52(1):1.

[24] CLSI. Methods for antimicrobial susceptibility testing
for human mycoplasmas; Approved guideline. CLSI
document. 2011 2011;M43-A.

[25] Flamm RK, Farrell DJ, Rhomberg PR, et al. Gepotidacin
(GSK2140944) in vitro activity against gram-positive
and gram-negative bacteria. Antimicrob Agents
Chemother. 2017 Jun 27;61(7):e00468–17.

[26] Scangarella-Oman NE, Hossain M, Dixon PB, et al.
Microbiological analysis from a phase 2 randomized
study in adults evaluating single oral doses of gepotida-
cin in the treatment of uncomplicated urogenital
Gonorrhea caused by Neisseria gonorrhoeae.
Antimicrob Agents Chemother. 2018 Nov 26;62(12):
e01221–18.

[27] Jensen JS, Bradshaw C. Management of Mycoplasma
genitalium infections - can we hit a moving target?
BMC Infect Dis. 2015;15(1):343.

1392 J. S. JENSEN ET AL.


	Abstract
	Introduction
	Methods
	M. genitalium isolates
	Determination of minimum inhibitory concentration (MIC)
	Determination of minimum bactericidal concentration (MBC)
	Synergy testing for gepotidacin combined with doxycycline
	Statistical methods

	Results
	Discussion
	Acknowledgments
	Conflict of interest
	Contribution
	ORCID
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


