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A Review of Genital Mycoplasma and
Ureaplasma Infections for the Urgent
Care Clinician

Urgent Message: Mycoplasma species, most notably Mycoplasma genitalium are an
increasingly recognized etiology of persistent urethral discomfort and non-gonococcal
urethritis in males. These infections are commonly asymptomatic and can also have
significant consequences in females. Antibiotic resistance is a common concern, and
treatment recommendations differ significantly from those for other sexually transmitted
infections.
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Clinical Scenario

A 23-year-old male presented to urgent care (UC) with 5
weeks of persistent, mild, non-purulent penile discharge
and urethral discomfort. He reported having condomless
sex with both male and female partners in the prior 6
months since he last had sexually transmitted infection
(STI) testing. He was seen 2 weeks prior with a urine dip
showing trace leukocyte esterase (LE), a negative
polymerase chain reaction (PCR) test for gonorrhea (GC)
and chlamydia (CT) and a negative urine culture. At the
second visit, his genitourinary (GU) exam revealed no
scrotal swelling or tenderness and scant, mucoid urethral
discharge. The patient subsequently underwent urine
PCR testing for Mycoplasma genitalium, which was
positive, and he was treated with 7 days of doxycycline
followed by 7 days of moxifloxacin.
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class Mollicutes. There are over 200 named Mycoplasma
Introduction and Background species, but only a limited number of which have been
Mpycoplasma is a genus of atypical bacteria within the identified in the human genitourinary tract: Mycoplasma
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Table 1. Situations in Which Testing for Mycoplasma genitalium is Recommended

Population Situations in \.Nhi.ch Testing for Mycoplasma genitalium is Recommended Leyel of
(European Guidelines, JEADV, 2021) Evidence
General Ongoing sexual contact with partners treated for M. genitalium infection 1B
Proctitis after exclusion of GC and CT as causative pathogens 1D
Males Symptoms of urethritis 1B
Acute epididymitis or orchitis if <5o years 1B
Females Mucopurulent cervicitis 1B
Intermenstrual or post-coital bleeding 1B
Dysuria with no known other etiology 1B
Acute pelvic pain and/or PID 1B

genitalium (Mgen), M. hominis, M. fermentans, M.
penetrans, Ureaplasma urealyticum, U parvum.*Note that
despite the difference in genus name, Ureaplasma
organisms are also Mycoplasma species.

Mycoplasma spp. have proven to be difficult organisms
to study due to the frequency of asymptomatic carriage,
co-infection with other urogenital pathogens that cause
similar symptoms, design limitations in studies
performed, and difficulty in culturing the organisms.!

Although the presence of the 6 Mycoplasma spp.
mentioned above are frequently asymptomatic, any of
them can cause a variety of symptomatic infections
and complications ranging from pneumonia,
spontaneous abortion, infectious arthritis, meningitis,
bacteriemia, and various neonatal complications such
as preterm birth and bronchopulmonary disease.345
Asymptomatic urogenital colonization is common but
may also result in symptomatic urethritis and epidi-
dymitis in males and cervicitis, pelvic inflammatory
disease (PID), and infertility in females.®

This review focuses on Mgen, given that it is the most
likely Mpycoplasma spp. to result in symptomatic
urogenital disease, however, other organisms in this
class may be identified incidentally when testing for a
cause of unexplained urogenital symptoms.

Prevalence

According to a 2018 systematic review and meta-
analysis, the prevalence of Mgen in the general
population was 1.3% in higher-income countries and
3.9% in low- and middle-income countries. Prevalence
was similar between males and females. In asymptomatic
patients, the prevalence across studies was 0.8%.
Additionally, prevalence in specific groups showed rates
of 0.9% among pregnant people, 3.2% among males
who have sex with males (MSM), and 15.9% among
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female commercial sex workers (CSWs).” Co-infection
with other STIs such as GC, CT, and human
immunodeficiency virus (HIV) have also been shown
to correlate with an increased prevalence of Mgen.81°

The rates of adult urogenital mycoplasma spp.
colonization is between 1-2% with increased rates
among people with more frequent condomless sex
and/or higher numbers of total sexual partners.”!! MSM
who are HIV-positive also have significant risk of Mgen
rectal colonization, however, they commonly are
asymptomatic.1%12

Modes of Transmission

The primary mode of transmission for Mgen is through
direct mucosal contact during vaginal or anal sex.!3
Outside of urogenital symptoms, rectal colonization is
similarly common compared to urogenital colonization,
however, anorectal symptoms are less likely to occur
than with urogenital infections.® Although studies are
limited, Mgen appears to be dissimilar from other STIs
in that it does not appear to be easily transferred and/or
cause symptoms with oral-genital contact.!*!> Data are
sparse on the efficacy of condoms at prevention of
Mgen, however barrier use is still recommended as a
means of prevention.>8

Clinical Presentation
The incubation period of Mgen is estimated to vary from
4-8 weeks after exposure. This extended incubation
period relative to other bacterial urogenital pathogens
(eg, GC, CT) is attributed to the slow-growth and
reproductive rate of mycoplasma.'® Penile or vaginal
discharge and urethral pain are common symptoms, but
infections have been reported to be asymptomatic in up
to 90% of cases in males and in 60% of cases in females.!”
Up to 35% of cases of non-gonococcal urethritis
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Table 2. Identifying Patients Who Benefit From Mgen Testing

Testing Recommendation for Mgen (CDC guidelines)

Asymptomatic patient No

Antibiotic resistance testing in

. . .
patients who test positive Yes, if available

Test of cure
used

Only when antibiotic resistance testing is not available and moxifloxacin cannot be

Sexual partners of a patient who

tested positive Yes

Males

NGU

Yes, if persistent or recurrent symptoms after treatment

Epidiymitits, orchitis

Not specified, European guidelines recommend testing if <50 years old

Proctitis secondary to sex

Consider, if symptoms continue after treatment

Females

Mucopurulent cervicitis

Yes, if persistent or recurrent symptoms

PID symptoms Consider

Intermenstrual bleeding, post-
coital bleeding

Not specified, European guidelines recommend testing

Dysuria with no other
explainable cause

Not specified, European guidelines recommend testing

Birmingham, Alabama.>”

*Tests for Mgen that incorporate resistance testing for macrolides and fluoroquinolones are not FDA approved and have limited commercial availability in the
United States. Macrolide and fluoroquinolone sensitivity testing may be available through University of Alabama Diagnostic Mycoplasma Laboratory in

(NGU) in males and 10-25% of cases of cervicitis/PID
in females are attributable to Mgen. Other common
symptoms and presentations in males include dysuria,
urethral discharge, proctitis, chronic urethritis, and/or
balanoposthitis. Females with symptomatic Mgen
infections present most commonly with dysuria,
urgency, lower abdominal pain, post-coital bleeding,
or menorrhagia.3

Although rectal colonization may occur in males and
females, Mgen proctitis appears to be clinically rare in
females.®1819

Diagnostic Testing

When testing is performed for Mycoplasma spp., a
nucleic acid amplification test, such as a PCR, is
preferred. Samples can be obtained by first-void or first-
catch urine from males, vaginal swabs from females,
and rectal swabs. Self-collected vaginal swabs are as
accurate as clinician-obtained endocervical swabs.?°
Anorectal swabs should be collected only when a patient
presents with symptoms of proctitis and exclusion of
GC and CT has been confirmed.? Other tests, such as
culture and antigen, are not recommended as they have
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poor test characteristics and results may take an
impractically long time to return. Although not often
available in the US, macrolide-susceptibility testing is
highly recommended where available.®

Testing Recommendations

The Centers for Disease Control and Prevention (CDC)
does not recommend routine or asymptomatic testing
for Mgen for any population but does recommend in
males with recurrent NGU and in females who have
recurrent cervicitis or initial presentation of PID. In
cases where GC and CT have been ruled-out but Mgen
testing is unavailable, the CDC recommends that
empiric treatment should be offered for patients with
symptoms of persistent/recurrent urethritis or cervicitis
and considered for patients with PID.® Partners of
patients with Mgen should be offered testing and treated
if their test results are positive. Expedited partner
therapy is not recommended.

The most recent Journal of the European Academy of
Dermatology and Venerology (JEADV) recommendations
are more comprehensive. These European guidelines
recommend both testing and treatment if a patient has
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Algorithm 1. CDC and JEADV Mgen Testing and
Treatment Recommendations
Mgen confirmed

Y Y

Macrolide Macrolide
sensitive resistant
, v

Doxycycline 100 mg orally
twice daily for 7 days,
followed by azithromycin1 g
orally initial dose, followed by
500 mg orally daily for
3 additional days

Y
Retest if symptoms
persist following
treatment

Sensitivity testing
unavailible

Doxycycline 100 mg orally
twice daily for 7 days,
followed by moxifloxacin
400 mg orally once daily for
7 days

Algorithm 1 does not cover cases of PID or epididymitis. In cases of PID or
epididymitis where Mgen is detected, moxifloxacin 400 mg once daily for 14
days should be added to standard empiric treatment.>43%

had genital sexual contact with a partner who has tested
positive for Mgen but has not been treated. Testing
should also be performed for anyone who has ongoing
sexual contact with individuals treated for Mgen. Testing
should be considered for anyone with proctitis after
GC and CT have been excluded.?

Testing is recommended in males presenting with
signs/symptoms of urethritis or if a male below the age
of 50 is experiencing acute epididymitis/orchitis,
especially in cases with negative GC/CT testing and risk
factors for infection by sexual history. Similarly, females
should be tested if they exhibit any of the following:
mucopurulent cervicitis, intermenstrual or post-coital
bleeding, dysuria with no known other etiology, acute
pelvic pain, and/or PID.? The European recommen-
dations and their corresponding levels of evidence are
summarized in Table 1.

Treatment Recommendations for Mgen in Adults and
Adolescents
Mgen can be a challenging infection to eradicate. As
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“The Centers for Disease Control
and Prevention does not
recommend routine or
asymptomatic testing for Mgen
for any population but does
recommend in males with
recurrent non-gonococcal
urethritis and in females who
have recurrent cervicitis or initial
presentation of pelvic
inflammatory disease.”

such, treatment recommendations differ significantly
from those for other causes of urethritis (ie, CT, GC).
For example, treatment for one week with doxycycline
alone has only a <40% cure rate when Mgen infection
is present.

In a recent study, rates of macrolide resistance
mutations in Mgen samples ranged from 51-71% in 6
US STI clinics.?! Given high levels of resistance,
macrolide-resistance testing (when available) is
recommended by both the CDC and European
guidelines (although none of these assays are currently
approved by the US Food and Drug Administration
[FDA]).>822 1f Mgen is detected, initial treatment
recommendations suggest beginning with doxycycline
100mg twice daily for 7 days followed by either
azithromycin (if strain is known to be sensitive to
macrolides) or moxifloxacin for 7 days if resistance
testing was not performed (see Algorithim 1).8 As
macrolide-susceptibility testing is not available in most
UC settings, the 2-stage treatment with doxycycline
and moxifloxacin will likely be the standard protocol.

Moxifloxacin Safety Considerations

Fluoroquinolones have been associated with tendonitis
and tendon rupture, which can occur early during the
course of therapy or after completion. Compared to
ciprofloxacin and levofloxacin, moxifloxacin has a
weaker association with tendonitis and tendon rupture,
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however an analysis of the FDA Adverse Events
Reporting System reported a significant association for
all three fluoroquinolones and these outcomes. Patients
should be cautioned about this association and stop
therapy if symptoms of tendinopathy develop during
therapy.

With use of moxifloxacin, weighing the possible
cardiac side effects is important, as moxifloxacin is
associated with the highest risk of QTc prolongation
among the fluoroquinolones.*3** Before prescribing
moxifloxacin, reviewing the patient’s other medications
and holding any non-essential medication that may
affect QTc during therapy is prudent. There are no
formal recommendations for monitoring, however, in
uncertain cases, a baseline electrocardiogram may be
helptul in ensuring the patient’s QTc is not prolonged
before initiating therapy. As most patients with
fluoroquinolone-associated torsades de pointes (TdP)
and sudden death had borderline or prolonged baseline
QTc, caution is advised in such cases if prescribing
moxifloxacin.?*25

Treatment Recommendations in Pregnant Patients
Mgen infections during pregnancy have been shown to
slightly increase the risk of spontaneous abortion and
preterm birth. In pregnant patients, the recommended
first-line treatment is for an immediate 5-day course of
azithromycin during pregnancy or otherwise postponed
until after pregnancy, according to JEADV. However, as
many strains of Mgen are macrolide-resistant, regardless
if azithromycin is prescribed from UC, follow-up and
ongoing discussion with the patient’s obstetric clinician
is critical. Little is known about the likelihood of Mgen
transmission during birth and risks of neonatal infections
such as conjunctivitis and/or respiratory tract infection.?
The CDC does not have specific recommendations
for treatment during pregnancy, instead, the CDC
recommends contacting STD Clinical Consultation
Network (https://www.stdccn.org/render/Public) to
discuss pregnant patients further.

Follow-up and Referral Recommendations

Unfortunately, the CDC guidelines do not offer much
guidance regarding partner testing and treatment. This
is primarily due to the limitations of the existing
evidence. The European guidelines outlined in the
JEADV do recommend that partners of patients infected
with Mgen should be tested and treated if positive for
infection.? Initiation of treatment for a patient with a
known exposure is reasonable while awaiting PCR test
results. Additionally, if there is a strong concern for

wWww.jucm.com

“While uncommon, if clinical
failure following treatment with
both doxycycline and moxifloaxcin
occurs, referral or consultation
with an infectious disease expert
in sexually transmitted infections
IS advisable.”

partner infection and testing is not possible, EPT is
appropriate.

Patients should be advised to abstain from sexual
activity until after completion of treatment and
symptoms have entirely resolved. Test-of-cure is not
indicated in patients in whom symptoms have resolved
and who received treatment; like in GC and CT
infections, molecular retesting for cure may yield a false
positive in the weeks following treatment due to residual
genetic material.®

While uncommon, if clinical failure following
treatment with both doxycycline and moxifloaxcin
occurs, referral or consultation with an infectious disease
expert in sexually transmitted infections is advisable.?
In the US, questions can be directed to the STD Clinical
Consultation Network (https://www.stdccn.org/render/
Public).

Ureaplasma and Other Mycoplasma spp.

Like the Mycoplasma spp., Ureaplasma spp., specifically
U. urealyticum and U. parvum., are a class of mollicutes
that are commonly identified in the GU tract of both
males and females. While FDA-approved assays test
exclusively for Mycoplasma, multiple laboratories offer
internally developed assays that test for both
Mpycoplasma spp. and Ureaplasma spp. with a single
sample. The CDC specifically does not recommend
testing for Ureaplasma spp.?’*® While Ureaplasma are
often considered normal genital flora, the presence of
the organism has been associated with various GU
conditions as well, making defining and managing
Ureaplasma a clinical quandary. Notably, their presence
have been associated with varying symptomatic GU
diseases conditions such as bacterial vaginosis (BV),
PID, and most commonly urethritis in males.?:%
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Ureaplasma is not discussed extensively in this review
given the lack of clear guidelines for testing for
Ureaplasma spp. Additionally, antibiotic resistance of
Ureaplasma is fairly uncommon compared to
Mycoplasma. A recent study in the United States reported
resistance in only 1 of 202 U. parvum isolates.?%3! As
such, doxycycline 100mg twice daily for 7 days is
usually adequate for treating symptomatic patients with
Ureaplasma. For patients with persistent symptoms after
completing 7 days of doxycycline, some experts
recommend to proceed with azithromycin 1g orally
followed by 500mg once daily for 2 days plus
metronidazole 400mg twice daily for 5 days.3! As with
Mgen, there is little high-quality guidance regarding
partner testing and treatment. Current recommen-
dations do suggest partners should be tested and then
treated if infection is detected.?!

M. hominins has received even less attention
compared to other species of Mycoplasma. However, like
Ureaplasma spp, M. hominins is generally considered
normal genital flora, but vexingly has also been
associated with varying GU conditions including
cystitis, BV, PID.3? There is no compelling evidence
suggesting causation of urethritis by M. hominis.

It has been suggested that M. hominis acts
symbiotically with other organisms that contribute to
clinical BV. Still there are conflicting opinions on the
significance of how it may affect the course of BV and
causality has not been established.??3% There are no
guidelines for differentiating treatment or testing for
M. hominins from other Mycoplasma and Ureaplasma
spp.3® M hominis is typically susceptible in vitro to
tetracycline, clindamycin, and fluoroquinilones.3233%
Therefore, treatment regimens for Ureaplasma GU
infections would likely cover for M. hominis as well.

Immunocompromised adults are prone to M. hominis
infections including septic arthritis, prosthetic joint
infection, central nervous system infections, and
infective endocarditis.>> Neonatal infections increase
risk for prematurity, low birth weight, pneumonia,
bacteremia, meningitis, and chronic lung disease.??

The role of M. fermentans and M. penetrans in human
disease are controversial. M. fementans has been
identified in the GU tract but studies have failed to
confirm a clear association of M. fermentans with GU
pathology. Limited evidence suggests that M. fermentans
may have a contributory role in a variety of idiopathic
conditions ranging from autoimmune disease to
chronic fatigue syndrome.3*353¢ M. penetrans has not
generally been associated with symptomatic GU
infections either, but the prevalence does seem to be
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increased in HIV-positive patients and MSM populations
for uncertain reasons. Further research is needed to
clarify the role of these non-Mgen Mycoplasma in the
etiologies of various disease states, but testing for these
Mycoplasma spp. is generally limited to research settings
at this time.?%

Takeaway Points

® Mycoplasma and Ureaplasma species can produce a
variety of GU symptoms in males and females.

® Mgen is a STI and, while frequently asymptomatic, is
a common cause of NGU.

® CSW, MSM, and those infected with other STIs are at
the highest risk for Mgen.

® The incubation period for Mycoplasma infections is
1-2 months and both GU and anorectal infection
should be considered. Mycoplasma does not appear
to be a significant pathogen in the oropharynx.

® The most recent guidelines from the US and Europe
recommend testing in patients with suggestive
symptoms who fail empiric therapy and have
negative GC/CT testing.

® Given rising rates of macrolide resistance, recom-
mended treatment involves 7 days of doxycycline
followed by 7 days of moxifloxacin (unless azithro-
mycin sensitivity can be confirmed).

® Antibiotic selection and treatment duration differ
based on site of infection (eg, urethritis vs proctitis
vs PID) and also for pregnant patients.

m Standard treatment includes using moxifloxacin
which can have dangerous side-effects including TdP.
Consider the patient’s overall health carefully before
treating.

m Patients should be counseled to abstain from sexual
contact until asymptomatic and appropriate therapy
has been completed. B

Manuscript submitted March 13, 2024; accepted April 2,
2024.
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