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Expansion of Comprehensive Screening of
Male Sexually Transmitted Infection Clinic
Attendees with Mycoplasma genitalium
and Trichomonas vaginalis Molecular
Assessment: a Retrospective Analysis

Erik Munson,® David Wenten,® Sheila Jhansale,® Mary Kay Schuknecht,®
Nicki Pantuso,? Joshua Gerritts,© Aaron Steward,© Kimber L. Munson,©
Maureen Napierala,c Deb Hamer®<

College of Health Sciences, Marquette University,2 Holton Street Clinic,”> and Wheaton Franciscan Laboratory,©
Milwaukee, Wisconsin, USA

ABSTRACT Of 1,493 encounters of males at a sexually transmitted infection (STI) clinic
in a community with a high prevalence of STI, Chlamydia trachomatis was detected in
8.7% and Neisseria gonorrhoeae was detected in 6.6%. Additional Trichomonas vaginalis
and Mycoplasma genitalium screening found 17.4% and 23.9% of the encounters, re-
spectively, to be positive for STI. STl agents were detected in 13.7% of urine specimens;
addition of pharyngeal and rectal collections to the analysis resulted in detection of STI
agents in 19.0% and 23.9% of encounters, respectively. A total of 101 (23.8%) encoun-
ters of identified STI involved sole detection of M. genitalium. Expansion of the STI ana-
lyte panel (including M. genitalium) and additional specimen source sampling within a
comprehensive STI screening program increase identification of male STI carriers.

KEYWORDS Mycoplasma genitalium, transcription-mediated amplification,
Trichomonas vaginalis

xtraurogenital screening for agents of sexually transmitted infection (STI) has been

advocated in a number of clinical and public health scenarios (1). Studies have
reported increased rates of Chlamydia trachomatis and Neisseria gonorrhoeae detection
from pharyngeal and rectal specimens via nucleic acid amplification testing compared
to rates found with culture (2-7). Moreover, differences in clinical and in vitro detection
rates yielded by transcription-mediated amplification (TMA) versus DNA amplification
modalities have been demonstrated (4-9), likely owing to target capture-based removal
of endogenous inhibitors (10, 11). Detection of Trichomonas vaginalis RNA from pha-
ryngeal specimens (12) and Mycoplasma genitalium RNA from urine specimens (13) of
male STI clinic attendees has recently been reported on the basis of commercial TMA
assays. The purpose of this investigation was to assess both the capacity of TMA for
detection of M. genitalium from pharyngeal and rectal specimens and the potential for
multispecimen analysis in the overall identification of male carriers of STI agents.

(Results of this work were presented in part at ASM Microbe, Boston, MA, 16 to 20
June 2016.)

With an Institutional Review Board-approved protocol, screening practices for male
attendees of a Milwaukee, WI, STI clinic were audited from March 2014 through
December 2015. The high-STl-prevalence nature of this community was noted previ-
ously (14). Aliquots of first-void urine were dispensed into Aptima urine specimen
transport tubes (Hologic, San Diego, CA). Pharyngeal and rectal swab specimens were
obtained using the Aptima unisex swab specimen collection kit (Hologic).
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FIG 1 Screening of 1,493 men from a Milwaukee, WI, STI clinic, delineated by permutations of urine, pharyngeal,

and rectal specimen collection.

C. trachomatis- and N. gonorrhoeae-specific analyses from all collections were per-
formed with the Aptima Combo 2 assay (Hologic), including laboratory-validated
assessments of pharyngeal and rectal specimens. T. vaginalis detection occurred via an
Aptima Trichomonas vaginalis assay (Hologic) that was laboratory validated for analysis
of male urine and pharyngeal specimens. Detection of M. genitalium occurred via
TMA-based analyte-specific reagent (ASR) (Hologic). All assays were performed on Tigris
DTS (Hologic). M. genitalium ASR relative light unit output of =50,000 signified a
positive result. The significance test of proportions was used to determine whether
changes in detection rates were significant.

Collection of one and two specimens was used to manage 4.4% and 41.3% of patient
encounters, respectively (Fig. 1). The two most commonly detected STl agents from
pharyngeal collections were N. gonorrhoeae (3.3%) and T. vaginalis (1.5%) (Fig. 2). M.
genitalium was detected from 0.9% of pharyngeal specimens. Detection rates of M. geni-
talium (5.8%), C. trachomatis (6.0%), and N. gonorrhoeae (6.4%) from rectal specimens were
generally similar to those of M. genitalium (6.6%) and C. trachomatis (5.1%) from urine
specimens (Fig. 2). Analysis of rectal specimens for T. vaginalis was not attempted because
previous data demonstrated 0% prevalence in this population from this specimen source (12).

Traditional molecular STI assays have targeted C. trachomatis and N. gonorrhoeae.
TMA-based detection of other STI agents has been documented from male urogenital
(T. vaginalis, M. genitalium) and pharyngeal (T. vaginalis) specimens (12, 13, 15, 16). C.
trachomatis and N. gonorrhoeae screening from both urine and extraurogenital sources
in this study resulted in 228 instances of STI (15.3% incidence rate) (Fig. 3). Addition of
T. vaginalis and M. genitalium analytes into the comprehensive screen increased
incidence rates to 17.4% (P = 0.11 versus C. trachomatis and N. gonorrhoeae screening)
and 23.9% (P < 0.0002 versus combined C. trachomatis, N. gonorrhoeae, and T. vaginalis
screening), respectively.

A total of 1,493 clinic encounters resulted in the collection of 1,465 urine specimens,
1,443 pharyngeal specimens, and 823 rectal specimens. This numeric rank formulated the
basis of the sequential order of the analysis presented in Fig. 4. Screening only urine for all
four analytes resulted in 205 (13.7%) instances of STI diagnosis (Fig. 4). This value increased
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FIG 2 Transcription-mediated amplification detection rates of Chlamydia trachomatis, Neisseria gonor-
rhoeae, Trichomonas vaginalis, and Mycoplasma genitalium in 1,465 urine, 1,443 pharyngeal, and 823
rectal specimens. T, P < 0.0002 versus detection of other etiologies; #, P = 0.002; *, not tested.

to 284 patient encounters by addition of pharyngeal screening (P < 0.0002). Addition of
rectal screening accounted for the remainder of the 357 instances of STI diagnosis in this
cohort (P = 0.001 versus combined urine and pharyngeal screening). Of the 205 instances
of STI diagnosis via urine screening, sole M. genitalium detection was observed in 73
encounters (4.9% of all clinic encounters) (Fig. 4); addition of pharyngeal and rectal
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FIG 3 Cumulative STI incidence rate, as a function of additional transcription-mediated amplification
assays. T, P < 0.0002 versus combined Chlamydia trachomatis, Neisseria gonorrhoeae, and Trichomonas

vaginalis screening.
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FIG 4 Cumulative STI (open bars) and Mycoplasma genitalium (solid bars) incidence rates, as function of
additional specimen source analysis. *, P = 0.001 versus single- or double-collection paradigms; , P =
0.02 versus urine M. genitalium screening.

screening increased sole M. genitalium detection rates to 5.3% and 6.8% (P = 0.03),
respectively, of all clinic visits. In total, sole detection of M. genitalium contributed to 23.8%
of encounters that yielded at least one STI.

Among Centers for Disease Control and Prevention recommendations for STI man-
agement of sexually active men who have sex with men (MSM) is an annual test for
rectal infection with C. trachomatis and N. gonorrhoeae in those who have experienced
receptive anal intercourse during the previous 12 months (1). Pharyngeal testing for N.
gonorrhoeae should be performed in MSM who have received oral intercourse during
that interval. Although pharyngeal C. trachomatis screening is not a recommendation,
studies have described a propensity of pharyngeal C. trachomatis carriage to result in
disease transmission to genital sites (17, 18). More-frequent screening may be indicated
per additional sexual risk factors.

Perhaps as a result of these updated guidelines, the percentage of encounters
resulting in multiple specimen collections in this study (95.6%) exceeded that from one
previous survey of this STI clinic population (64.2%) (12). Not only did multisource
sampling and multianalyte testing in an STI clinic population provide general benefit,
a rather high-risk, susceptible population may also be appreciated when analyzing the
demographics characterized by extraurogenital M. genitalium carriage. The median
ages of attendees with detectable pharyngeal and rectal M. genitalium were 24.0 and
24.5 years, respectively. Men with detectable pharyngeal and rectal M. genitalium
averaged 10.4 and 7.2 sexual partners, respectively, over the previous 12 months.
Moreover, 93.3% and 81.8% of men with detectable rectal and pharyngeal M. genita-
lium, respectively, engaged in homosexual practices.

M. genitalium detection in pharyngeal and rectal specimens was confirmed by
positive results generated by repeat M. genitalium ASR from 92.3% and 91.5% of
specimens, respectively. Previous data revealed that repeat TMA analysis performed the
same as alternative target testing for confirmation of STI agent detection (19, 20). In
general, specificity of M. genitalium ASR within a female acute and subacute population
was demonstrated by 98.8% concordance between results from M. genitalium ASR and
alternative target testing (21).
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In conclusion, procurement of rectal, pharyngeal, and urine specimens increases
overall identification of male STI carrier status. Moreover, the advent of commercial M.
genitalium ASR may result in a substantial percentage of sole M. genitalium detection
within this demographic. Additional studies are warranted to determine financial and
disease transmission impacts relative to routine incorporation of this assay into a
comprehensive STl screening algorithm.

ACKNOWLEDGMENT

E.M. received travel assistance from Hologic, Inc.

commercial, or not-for-profit sectors.

REFERENCES

1.

January 2016 Volume 55

Workowski KA, Bolan GA, Centers for Disease Control and Prevention.
2015. Sexually transmitted diseases treatment guidelines, 2015. MMWR
Recomm Rep 64(RR-3):1-137.

. Page-Shafer K, Graves A, Kent C, Balls JE, Zapitz VM, Klausner JD. 2002.

Increased sensitivity of DNA amplification testing for detection of pha-
ryngeal gonorrhea in men who have sex with men. Clin Infect Dis
34:173-176. https://doi.org/10.1086/338236.

. Mimiaga MJ, Mayer KH, Reisner SL, Gonzalez A, Dumas B, Vanderwarker

R, Novak DS, Bertrand T. 2008. Asymptomatic gonorrhea and chlamydial
infections detected by nucleic acid amplification tests among Boston
area men who have sex with men. Sex Transm Dis 35:495-498. https://
doi.org/10.1097/0LQ.0b013e31816471ae.

. Schachter J, Moncada J, Liska S, Shayevich C, Klausner JD. 2008.

Nucleic acid amplification tests in the diagnosis of chlamydial and
gonococcal infections of the oropharynx and rectum in men who
have sex with men. Sex Transm Dis 35:637-642. https://doi.org/
10.1097/0LQ.0b013e31817bdd7e.

. Ota KV, Tamari IE, Smieja M, Jamieson F, Jones KE, Towns L, Juzkiw J,

Richardson SE. 2009. Detection of Neisseria gonorrhoeae and Chlamydia
trachomatis in pharyngeal and rectal specimens using the BD Probetec
ET system, the Gen-Probe Aptima Combo 2 assay and culture. Sex
Transm Infect 85:182-186. https://doi.org/10.1136/sti.2008.034140.

. Bachmann LH, Johnson RE, Cheng H, Markowitz LE, Papp JR, Hook EW,

1Il. 2009. Nucleic acid amplification tests for diagnosis of Neisseria gon-
orrhoeae oropharyngeal infections. J Clin Microbiol 47:902-907. https://
doi.org/10.1128/JCM.01581-08.

. Bachmann LH, Johnson RE, Cheng H, Markowitz L, Papp JR, Palella FJ, Jr,

Hook EW, Ill. 2010. Nucleic acid amplification tests for diagnosis of
Neisseria gonorrhoeae and Chlamydia trachomatis rectal infections. J Clin
Microbiol 48:1827-1832. https://doi.org/10.1128/JCM.02398-09.

. Chernesky M, Jang D, Luinstra K, Chong S, Smieja M, Cai W, Hayhoe

B, Portillo E, MacRitchie C, Main C, Ewert R. 2006. High analytical
sensitivity and low rates of inhibition may contribute to detection of
Chlamydia trachomatis in significantly more women by the APTIMA
Combo 2 assay. J Clin Microbiol 44:400-405. https://doi.org/10.1128/
JCM.44.2.400-405.2006.

. lkeda-Dantsuji Y, Konomi I, Nagayama A. 2005. In vitro assessment of the

APTIMA Combo 2 assay for the detection of Chlamydia trachomatis using
highly purified elementary bodies. J Med Microbiol 54:357-360. https://
doi.org/10.1099/jmm.0.45911-0.

. Rosenstraus M, Wang Z, Chang S-Y, DeBonville D, Spadoro JP. 1998. An

internal control for routine diagnostic PCR: design, properties, and effect
on clinical performance. J Clin Microbiol 36:191-197.

. Monteiro L, Bonnemaison D, Vekris A, Petry KG, Bonnet J, Vidal R, Cabrita

J, Mégraud F. 1997. Complex polysaccharides as PCR inhibitors in feces:
Helicobacter pylori model. J Clin Microbiol 35:995-998.

. Munson E, Wenten D, Phipps P, Gremminger R, Schuknecht MK,

Issue 1

13.

14.

15.

16.

18.

19.

20.

21.

This research received no specific grant from any funding agency in the public,

Napierala M, Hamer D, Olson R, Schell RF, Hryciuk JE. 2013. Retro-
spective assessment of transcription-mediated amplification-based
screening for Trichomonas vaginalis in male sexually transmitted
infection clinic patients. J Clin Microbiol 51:1855-1860. https://
doi.org/10.1128/JCM.00455-13.

Napierala M, Munson E, Wenten D, Phipps P, Gremminger R, Schuknecht
MK, Munson KL, Boyd V, Hamer D, Schell RF, Hryciuk JE. 2015. Detection of
Mycoplasma genitalium from male primary urine specimens: an epidemio-
logic dichotomy with Trichomonas vaginalis. Diagn Microbiol Infect Dis
82:194-198. https://doi.org/10.1016/j.diagmicrobio.2015.03.016.

Munson E, Napierala M, Schell RF. 2013. Insights into trichomoniasis as
a result of highly sensitive molecular diagnostics screening in a high-
prevalence sexually transmitted infection community. Expert Rev Anti
Infect Ther 11:845-863. https://doi.org/10.1586/14787210.2013.814429.
Napierala M, Munson E, Munson KL, Kramme T, Miller C, Burtch J, Olson
R, Hryciuk JE. 2011. Three-year history of transcription-mediated
amplification-based Trichomonas vaginalis analyte-specific reagent test-
ing in a subacute care patient population. J Clin Microbiol 49:
4190-4194. https://doi.org/10.1128/JCM.05632-11.

Munson KL, Napierala M, Munson E, Schell RF, Kramme T, Miller C,
Hryciuk JE. 2013. Screening of male patients for Trichomonas vaginalis
with transcription-mediated amplification in a community with a high
prevalence of sexually transmitted infection. J Clin Microbiol 51:101-104.
https://doi.org/10.1128/JCM.02526-12.

. Bernstein KT, Stephens SC, Barry PM, Kohn R, Philip SS, Liska S, Klausner

JD. 2009. Chlamydia trachomatis and Neisseria gonorrhoeae transmission
from the oropharynx to the urethra among men who have sex with men.
Clin Infect Dis 49:1793-1797. https://doi.org/10.1086/648427.

Marcus JL, Kohn RP, Barry PM, Philip SS, Bernstein KT. 2011. Chlamydia
trachomatis and Neisseria gonorrhoeae transmission from the female
oropharynx to the male urethra. Sex Transm Dis 38:372-373. https://
doi.org/10.1097/0LQ.0b013e3182029008.

Moncada J, Donegan E, Schachter J. 2008. Evaluation of CDC-
recommended approaches for confirmatory testing of positive Neisseria
gonorrhoeae nucleic acid amplification test results. J Clin Microbiol
46:1614-1619. https://doi.org/10.1128/JCM.02301-07.

Munson E, Boyd V, Czarnecka J, Griep J, Lund B, Schaal N, Hryciuk JE.
2007. Evaluation of Gen-Probe APTIMA-based Neisseria gonorrhoeae and
Chlamydia trachomatis confirmatory testing in a metropolitan setting of
high disease prevalence. J Clin Microbiol 45:2793-2797. https://doi.org/
10.1128/JCM.00491-07.

Munson E, Bykowski H, Munson KL, Napierala M, Reiss PJ, Schell RF,
Hryciuk JE. 2016. Clinical laboratory assessment of Mycoplasma genita-
lium transcription-mediated amplification using primary female urogen-
ital specimens. J Clin Microbiol 54:432-438. https://doi.org/10.1128/
JCM.02463-15.

jcm.asm.org 325


https://doi.org/10.1086/338236
https://doi.org/10.1097/OLQ.0b013e31816471ae
https://doi.org/10.1097/OLQ.0b013e31816471ae
https://doi.org/10.1097/OLQ.0b013e31817bdd7e
https://doi.org/10.1097/OLQ.0b013e31817bdd7e
https://doi.org/10.1136/sti.2008.034140
https://doi.org/10.1128/JCM.01581-08
https://doi.org/10.1128/JCM.01581-08
https://doi.org/10.1128/JCM.02398-09
https://doi.org/10.1128/JCM.44.2.400-405.2006
https://doi.org/10.1128/JCM.44.2.400-405.2006
https://doi.org/10.1099/jmm.0.45911-0
https://doi.org/10.1099/jmm.0.45911-0
https://doi.org/10.1128/JCM.00455-13
https://doi.org/10.1128/JCM.00455-13
https://doi.org/10.1016/j.diagmicrobio.2015.03.016
https://doi.org/10.1586/14787210.2013.814429
https://doi.org/10.1128/JCM.05632-11
https://doi.org/10.1128/JCM.02526-12
https://doi.org/10.1086/648427
https://doi.org/10.1097/OLQ.0b013e3182029008
https://doi.org/10.1097/OLQ.0b013e3182029008
https://doi.org/10.1128/JCM.02301-07
https://doi.org/10.1128/JCM.00491-07
https://doi.org/10.1128/JCM.00491-07
https://doi.org/10.1128/JCM.02463-15
https://doi.org/10.1128/JCM.02463-15
http://jcm.asm.org
http://jcm.asm.org/

	Marquette University
	e-Publications@Marquette
	1-1-2017

	Expansion of Comprehensive Screening of Male Sexually Transmitted Infection Clinic Attendees with Mycoplasma genitalium and Trichomonas vaginalis Molecular Assessment: a Retrospective Analysis
	Erik Munson
	David Wenten
	Sheila Jhansale
	Mary Kay Schuknecht
	Nicki Pantuso
	See next page for additional authors
	Authors


	ACKNOWLEDGMENT
	REFERENCES

