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ycoplasma genitalium is an important sexually transmitted infection that can

cause acute and/or chronic urethritis in males and females, and its prevalence is
approximately 16% in females and 17% in males (1). Globally, macrolide resistance is
estimated to exceed 50% in most urban centers (1-6), and in our local region of
Queensland, Australia, it exceeds 60% (7). PCR is routinely used for diagnosis of M.
genitalium and macrolide resistance mutations at positions 2058 and 2059 of the 23S
rRNA gene; however, the turnaround times of laboratory-based methods often exceed
24 h and so may not be sufficiently timely to inform clinical management for symp-
tomatic patients. Here, we evaluated the performance of the ResistancePlus MG
FleXible cartridge test on the Cepheid GeneXpert (hereafter termed MG-Flex), which
offers the potential for near-point-of-care testing.

A bank of 181 clinical samples (M. genitalium positive, n = 63, and negative, n = 118)
from 145 males and 36 females was used in this study. Original patient samples were stored
at 4°C for 4 weeks, then at —20°C for longer-term storage. Nucleic acid samples were stored
at —20°C until required. Full details of the samples are provided in Table S1 in the
supplemental material. The samples had all been submitted for routine M. genitalium
testing to Pathology Queensland (Brisbane, Australia) where they were tested using an
in-house PCR that detects the MgPa gene of M. genitalium (hereafter termed in-house
MgPa-PCR) (8). For the purposes of this evaluation, all samples were tested using the
MG-Flex near-point-of-care assay (which detects the macrolide resistance mutations
A2058T, A2058C, A2058G, and A2059G) as well as the SpeeDx ResistancePlus MG test
(hereafter termed RPMG, which detects the macrolide resistance mutations A2058T,
A2058C, A2058T, A2059C, and A2059G). The RPMG test is a Therapeutic Goods Adminis-
tration (TGA, Australia) cleared and CE-IVD-marked (i.e., Conformité Européene-marked for
in vitro diagnostic) laboratory-based test.

The MG-Flex assay was prepared per the kit instructions. Briefly, 44 ul of MG-Flex
mastermix, 1 ml of neat (unextracted) clinical sample, and 10 wl of internal control were
added to the FleXible cartridge (Cepheid). In some instances, swab specimens (n = 17;
Table S1) had less than 1T ml of sample, so the volume was made up to 1 ml with sterile
molecular-grade water. The RPMG assay was performed per the manufacturer’s instruc-
tions using stored DNA extracts from the routine testing in the in-house MgPa-PCR.

This study was approved by the Children’s Health Queensland human research
ethics committee (HREC/12/QRCH/139).

The results are summarized in Table 1 and further detailed in Table S1. The MG-Flex
assay detected M. genitalium in 61 of 63 known positive samples, providing a sensitivity
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of 96.8%. The two samples providing negative results by the MG-Flex assay (samples 62
and 63; Table S1) were both from males. For sample 62, a reduced starting volume of
sample likely contributed to discordance, and in both samples, low M. genitalium load
was observed. One hundred sixteen M. genitalium-negative samples were negative in
the MG-Flex assay, while two samples provided invalid results (samples 180 and 181;
Table S1), and there was insufficient sample to repeat testing. MG-Flex assay specificity
for evaluable samples was therefore 100%. The detection of macrolide resistance
mutations by the MG-Flex assay correlated 100% with that of the RPMG assay, with the
exception of two samples providing negative results for M. genitalium in the MG-Flex
assay (samples 62 and 63; Table S1). The overall agreement between the RPMG and
MG-Flex assays was 98.9%, with a kappa value of 0.98. The detection limit was also
assessed by testing 10-fold dilutions of an M. genitalium-positive sample, and the
MG-Flex test was able to reliably detect an additional dilution over the RPMG assay
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(Table S1).

In summary, we found that the MG-Flex cartridge test was highly sensitive and
specific for the detection of M. genitalium and 23S rRNA mutations.

SUPPLEMENTAL MATERIAL
Supplemental material is available online only.
SUPPLEMENTAL FILE 1, PDF file, 0.5 MB.

ACKNOWLEDGMENTS

We thank Pathology Queensland staff for their assistance with this study.

D.M.W. reports research funding from SpeeDx Pty Ltd. The RPMG and MG-Flex
assays were provided by SpeeDx Pty Ltd. Co-authors from SpeeDx Pty Ltd. (S.E. and
L.Y.T.) participated in the study conception and design, data analysis, and manuscript

writing.

This work was supported by The University of Queensland strategic funding.

REFERENCES

1. Getman D, Jiang A, O'Donnell M, Cohen S. 2016. Mycoplasma genitalium
prevalence, coinfection, and macrolide antibiotic resistance frequency in
a multicenter clinical study cohort in the United States. J Clin Microbiol
54:2278-2283. https://doi.org/10.1128/JCM.01053-16.

2. Dumke R, Thurmer A, Jacobs E. 2016. Emergence of Mycoplasma genitalium
strains showing mutations associated with macrolide and fluoroquinolone
resistance in the region Dresden, Germany. Diagn Microbiol Infect Dis 86:
221-223. https://doi.org/10.1016/j.diagmicrobio.2016.07.005.

3. Gesink D, Racey CS, Seah C, Zittermann S, Mitterni L, Juzkiw J, Jamieson
H, Greer J, Singh S, Jensen JS, Allen V. 2016. Mycoplasma genitalium in
Toronto, Ont: estimates of prevalence and macrolide resistance. Can Fam
Physician 62:e¢96-e101.

4. Jensen JS, Bradshaw CS, Tabrizi SN, Fairley CK, Hamasuna R. 2008. Azi-
thromycin treatment failure in Mycoplasma genitalium-positive patients
with nongonococcal urethritis is associated with induced macrolide re-
sistance. Clin Infect Dis 47:1546-1553. https://doi.org/10.1086/593188.

5. Gratrix J, Plitt S, Turnbull L, Smyczek P, Brandley J, Scarrott R, Naidu P,
Parker P, Blore B, Bull A, Shokoples S, Bertholet L, Martin I, Chernesky M,
Read R, Singh A. 2017. Prevalence and antibiotic resistance of Myco-

March 2020 Volume 58 Issue 3 e01897-19

plasma genitalium among STI clinic attendees in Western Canada: a
cross-sectional analysis. BMJ Open 7:¢016300. https://doi.org/10.1136/
bmjopen-2017-016300.

6. Deguchi T, Yasuda M, Horie K, Seike K, Kikuchi M, Mizutani K, Tsuchiya T,
Yokoi S, Nakano M, Hoshina S. 2015. Drug resistance-associated muta-
tions in Mycoplasma genitalium in female sex workers, Japan. Emerg
Infect Dis 21:1062-1064. https://doi.org/10.3201/eid2106.142013.

7. Sweeney EL, Trembizki E, Bletchly C, Bradshaw CS, Menon A, Francis F,
Langton-Lockton J, Nimmo GR, Whiley DM, Sweeney EL, Trembizki E,
Bletchly C, Bradshaw CS, Menon A, Francis F, Langton-Lockton J, Nimmo
GR, Whiley DM. 2019. Levels of Mycoplasma genitalium antimicrobial
resistance differ by both region and gender in the state of Queensland,
Australia: implications for treatment guidelines. J Clin Microbiol 57.
https://doi.org/10.1128/JCM.01555-18.

8. Jensen JS, Bjornelius E, Dohn B, Lidbrink P. 2004. Use of TagMan 5’
nuclease real-time PCR for quantitative detection of Mycoplasma genita-
lium DNA in males with and without urethritis who were attendees at a
sexually transmitted disease clinic. J Clin Microbiol 42:683-692. https://
doi.org/10.1128/jcm.42.2.683-692.2004.

jcm.asm.org 3


https://doi.org/10.1128/JCM.01053-16
https://doi.org/10.1016/j.diagmicrobio.2016.07.005
https://doi.org/10.1086/593188
https://doi.org/10.1136/bmjopen-2017-016300
https://doi.org/10.1136/bmjopen-2017-016300
https://doi.org/10.3201/eid2106.142013
https://doi.org/10.1128/JCM.01555-18
https://doi.org/10.1128/jcm.42.2.683-692.2004
https://doi.org/10.1128/jcm.42.2.683-692.2004
https://jcm.asm.org

	SUPPLEMENTAL MATERIAL
	ACKNOWLEDGMENTS
	REFERENCES

