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ABSTRACT

Ureaplasma, spp, Mycoplasma genitalia and Mycoplasma hominis are associated with infection of
genitourinary tract and reproductive failure. The aim of this work was to determine the sensitivity,
specificity and predictive values of multiplex PCR versus culture for detection of genital Mycoplasmas in
clinical samples. 95 patients ( 60 males and 35 females ) seen at Gynecology and Urology clinics aged
from 20 to 50 years. They were complaining from urinary, gynecological, sexual or infertility problems.
The studied specimens were distributed as 40 urine samples, 36 urethral swabs and 19 endocervical
swabs.. The specimens were cultured on PPLO media, the remaining material were frozen at -70 for
multiplex PCR. The results of this study showed that: 45.3% and 51.6% of studied samples were positive
for genital mycoplasmas by culture and PCR. respectively. Recovery of genital mycoplasmas by
biochemical reactions (i.e., pH change in PPLO broth) was significantly higher than that by culture and
staining. There was statistically significant agreement between culture and multiplex PCR in: Recovery of
genital mycoplasmas from urine samples and urethral swabs. Recovery of Mycoplasma spp from urine
samples and endocervical swabs. Recovery of Ureaplasma urealyticum from urine samples and urethral
swabs. Recovery of Mycoplasma hominis from cases of cystitis and female infertility. Recovery of
Ureaplasma urealyticum from cases of cystitis, vaginal discharge and male infertility. Multiplex PCR
assay was found to have the following values regarding sensitivity, specificity, PPV and NPV of
compared with culture: 81.4%, 73.1%, 71.4% and 82.6% in detection of genital mycoplasmas in
urogenital specimens. 73.1%, 89.9%, 73.1% and 89.9% respectively in detection of M. hominis in
urogenital specimens. 80.6%, 84.4%, 71.4% and 90.0% respectively in detection of U. urealyticum in
urogenital specimens. In conclusion, Multiplex PCR assay is a rapid and accurate alternative of culture
for detection of genital Mycoplasma species in clinical samples. We recommended that further studies
should be done to identify M. genitalium, an extremely fastidious organism that could not be detected in
the present study while it is reported to be implicated in several infections especially non-gonococcal
urethritis and cervicitis.

INTRODUCTION wide array of infectious diseases in adults and
infants. M. fermentans is an organism which
Mycoplasmas are the smallest and simplest may play a role in human disease in
self-replicating bacteria. They are prokaryotes immunocompromised persons “".
but lack a cell wall; however, they are bound by The lack of conclusive knowledge
a unique cell membrane that contains sterols, regarding  the  pathogenic  potential ~ of
which are not present in either bacteria or Mycoplasma and Ureaplasma spp. in many
viruses. Mycoplasmas were first described conditions is due to a general unfamiliarity of
100 years ago, and now over 190 species, physicians and microbiology laboratories with
widely distributed among humans, animals, their fastidious growth requirements which
insects and plants, are known. These makes it difficult to detect them. The situation is
microorganisms are included in a separate class now changing because of a greater appreciation
named Mollicutes. Most human and animal of the genital mycoplasmas as perinatal
mollicutes are Mycoplasma and Ureaplasma pathogens and improvements in laboratory
species of the family Mycoplasmataceae ©. detection, particularly with regard to the
Genital Mycoplasmas include, Mycoplasma development of powerful molecular nucleic acid
hominis (M. hominis), Mycoplasma genitalium amplification tests “".
(M. genitalium), Ureaplasma urealyticum (U. The main  method of  detecting
urealyticum) and Ureaplasma parvum (U. mycoplasmas is by culture, but the organisms
parvum). They have been associated with a are difficult to isolate and require special culture
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media. PCR is revolutionalizing the diagnosis of
many infectious disease particularly those
caused by organisms that are difficult to
cultivate®. The aim of the present study was to
determine sensitivity, specificity and predictive
values of multiplex PCR assay versus culture
for the detection of genital mycoplasmas.

SUBJECTS, MATERIALS &
METHODS

This study was conducted during the period
from February 2007 to May 2008 in
Gynecology, Urology Clinics and Microbiology
& Immunology Departments, Faculty of
Medicine Zagazig University. 95 patients (60
males and 35 females) their ages ranged from
20 to 50 years, they were complaining of
urinary, gynecological, sexual or infertility
problems. Some patients were excluded from
the study due to history of antibiotic treatment
within the previous 2 weeks, history of urination
within the previous one hour or past history of
other sexually transmitted diseases (STDs)@®.
The selected cases were subjected to full history
taking and complete physical examination.
Clinical specimens !?

- Urethral samples were collected (from
cases of urethritis, epidydimoorchitis and
male infertility) with a Dacron swab placed
into the urethra 2-3 cm and rotated to obtain
as many cells as possible after cleaning the
external meatus with 70% ethanol without
using antibiotics (urethral discharge can be
collected by the swab).

- Vaginal samples were taken (from cases of
abnormal vaginal discharge and female
infertility) from the endocervical region
after exocervical mucus had been cleaned
without using local antiseptic by the same
manner as urethral swab.

- Urine samples: 20 ml of clean-catch urine
were collected at different stages of
urination in a sterile plastic container.

The swab taken from the patient was
broken off into screw cap test tube containing 3
ml of tryptic soy broth ( Oxoid ).

Laboratory processing and culture:

- The transport medium containing the swab
was vortexed for 30 seconds. 200 ul were
inoculated in each of two tubes containing
1.8 ml of arginine broth and ureaplasma
broth respectively (Difco USA).

- Urine sample was vortexed, divided into 3
tubes and concentrated by centrifugation for
30 minutes at 16000 Xg prior to testing.

Each sediment of the 3 tubes was dissolved
in 0.2 ml of the supernatant. One
reconstituted sediment was added to 1.8 ml
of arginine broth, while the second was
added to 1.8 ml of ureaplasma broth and
whereas the third was added to 2 ml of
tryptic soy broth.

- Both arginine and ureaplasma broth tubes
were incubated aerobically at 37°C
overnight and subcultured the following
morning by spreading 100 pl of the broth
across the surface of PPLO agar and
ureaplasma agar plates respectively.

- The incubated broths were observed daily
for up to 5 days and subcultured again
when any pH change was detected. The
inoculated agar plates were incubated at
37°C at 5-10% CO2 in humidified candle
jar for one week. The plates were examined
every other day wusing the inverted
microscope (32 X magnification).

- Agar plates were flooded with Dienes stain
diluted 1 to 10 in distilled water. The plates
were examined microscopically using a low
power objective. Mycoplasmas stained an
intense royal blue.

- Suspected colonies of U. urealyticum were
confirmed by flooding the ureaplasma agar
plates with manganese chloride-urea
solution. Deposition of golden brown
precipitate in ureaplasma colonies occurred
within few minutes.

- The remaining materials (specimen or
transport media) were frozen at -70°c for
PCR testing.

Multiplex PCR

DNA extraction: DNA was extracted using
phenol—chloroform  method®®  and  the
concentration was determined ¢?.
DNA amplification: Tag PCR master mix
(Qiagen, GmbH, Germany) it is ready to use
premixed solution containing Taq DNA
polymerase, PCR buffer and dNTps.
Primers”¥: Sets of primers specific for highly
conserved region in the

- Urease gene of U. urealyticum.

Forward 5' ACGAC GTCCA TAAGC
AACT 3
Reverse 5' CAATC TGCTC GTGAA
GTATT AC3'
- 140 KDa adhesion protein gene of M.
genitalium.
Forward 5' AGGTT ATGGA AACCT

TAACCC CTTGG3'
Reverse 5' CCGTT GAGGG GTTTT
CCATT TTTGC 3'
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- 16S rRNA gene of M. hominis.

Forward 5' CAATG GCTAA TGCCG
GATAC GC 3'

Reverse 5' GGTAC CGTCA GTCTG
CAAT 3’

5 ul DNA extract in 50 ul reaction mixture
containing 25 ul of the master mix in each PCR
tube . Except the negative control tube where 5
ul of distilled water was added instead of the
sample, 25 pmol of each primer were added.
The amplification was performed in a Gene
Amp PCR system 9600 (Perkin- Elmer
Norwalk). 1 cycle of 10 min. at 95°C, followed
by 35, 2-step cycles of 95°C for 15s and 60°C
for 60s, followed by 5 min. at 72°C.
Amplification products were detected by
agarose gel electrophoresis in parallel with a
molecular weight marker.

RESULTS

43 (45.3%) and 49 (51.6%) samples were
positive for genital mycoplasmas by culture and
multiplex PCR respectively. M. hominis (either
alone or with U. urealyticum) was recovered
from 26 (27.4%) samples by both culture and
multiplex PCR while U. urealyticum (either
alone or with M. hominis) was recovered from
31 (32.6%) samples by culture and from 35
(36.8%) samples by multiplex PCR. 14 (14.7%)
and 12 (12.6%) samples yielded both organisms
by culture and multiplex PCR respectively.

*No specimen was shown to contain M.
genitalium (Table 1)

Recovery of genital mycoplasmas by BR
was significantly higher than culture and
staining (P 0.0002, 0.002 for M. hominis. and U.
urealyticum respectively). (Table 2)

There was excellent agreement between
culture and multiplex PCR for urine specimens
(P <0.001) and good agreement between them
for urethral swabs (P = 0.04). (Table 3)

There was excellent agreement between the
2 methods in cases of cystitis (P <0.001) and
good agreement between both in cases of female
infertility (P = 0.01). (Table 4)

There was excellent agreement in cases of
cystitis (P <0.001) and vaginal discharge (P =
0.008) and good agreement in cases of male
infertility (P = 0.04). (Table 5)

Multiplex PCR had sensitivity 81.4%,
specificity 73.1%, PPV 71.4% and NPV 82.6%.
There was excellent agreement between culture
and multiplex PCR in detection of genital
mycoplasmas (P <0.001). (Table 6)

Multiplex PCR was found to have
sensitivity 73.1%, specificity 89.9%, PPV 73.1
and NPV 89.9%. There was excellent agreement
between culture and PCR (P <0.001) in
detection of M. hominis. Sensitivity of multiplex
PCR was 80.6%, specificity 84.4%, PPV 71.4%
NPP 90.0% there was excellent agreement
between culture and multiplex PCR in detection
of U. urealyticum (P <0.001). (Table 7)

Table (1): Frequency of positive specimens for genital mycoplasmas by culture and/or multiplex

PCR
Specimens (No = 95) Culture Multiplex PCR
No (%) No (%)
+ ve for any one 43 (45.3) 49 (51.6)
+ ve for M. hominis* 26 (27.4) 26 (27.4)
+ ve for U. urealyticum 31(32.6) 35 (36.8)
+ ve for both 14 (14.7) 12 (12.6)
- ve for both 52 (54.7) 46 (48.4)

Table (2): Recovery of genital mycoplasmas by BR, inverted microscope and Diene's stain

M. hominis U. urealyticum

No of +ve % +ve P No of +ve % +ve P

specimens specimens
BR 26 100 i 31 100 *
Agar 15 57.7 o 23 74.1 4
Diene's stain 20 77 = 27 87 S

(e (e}

Total 26 100 31 100

Test used is chi-square for trend
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Table (3): Frequency of detection of genital mycoplasmas by culture and multiplex PCR in
different clinical samples

Sample Culture +ve Multiplex PCR +ve + ve by both P
culture and PCR
N (%) N (%) N (%)
Urine (40) 20 (50.0) 17 (42.5) 17 (42.5) 0.001
Urethral swab(36) 14 (38.9) 21 (58.3) 11 (30.5) 0.04
Endocervical swab (19) 9(47.4) 11 (57.9) 7 (36.8) 0.09
Total (95) 43 (45.3) 49 (51.6) 35 (36.8)

Test used is kappa agreement

Table (4): Comparison between culture and multiplex PCR in detection of M. hominis in different
clinical conditions

M. hominis
Clinical diagnosis Specimen Culture + ve  Multiplex PCR+ve +ve by both P
culture andPCR

N (%) N (%) N (%)
Cystitis (40) Urine 13 (32.9) 10 (25.0) 10 (25.0) 0.001
Prostatitis (19) Uretheral swab 0 3 (15.7) 0 -
Urethritis (10) 3 (30.0) 3 (30.0) 1 (10.0) 0.88
Epidedimoorchitis (3) 1(33.3) 1(33.3) 1(33.3) 0.88
Male infertility (4) 0 0 0 -
Vaginal discharge (7) Endocervical 3(42.9) 5(71.4) 3(42.9) 0.14
Female infertility (12) swab 6 (50.0) 4 (33.0) 4 (33.0) 0.01
Total (95) 26 (27.4) 26 (27.4) 19 (20.0)

Test used is Kappa agreement

Table (5): comparison between culture and multiplex PCR in detection of U. urealyticum in
different clinical conditions

U. urealyticum

Clinical diagnosis Specimen Culture = Multiplex PCR +ve by both P
+ve +ve culture and PCR
N (%) N (%) N (%)
Cystitis (40) Urine 16 (40.0) 12 (30.0) 12 (30.0) 0.001
Prostatitis (19) Uretheral swab 5 (26.3) 9(47.4) 4(21.0) 0.88
Urethritis (10) 2(20.0) 4 (40.0) 2 (20.0) 0.053
Epidedimoorchitis (3) 2 (66.7) 3 (100.0) 2 (66.7) -
Male Infertility (4) 3 (75.0) 3 (75.0) 3 (75.0) 0.04
Vaginal discharge (7) Endocervical 1(14.3) 1(14.3) 1(14.3) 0.008
Female Infertility (12) swab 2 (16.7) 3 (25.0) 1(8.3) 0.37
Total (95) 31(32.6) 35(36.8) 25 (26.3)

Test used is Kappa agreement

Table (6): Validity of multiplex PCR in detection of genital mycoplasmas in comparison with

culture
Culture Total
+ve —ve
Multiplex PCR
+ve 35 14 49
—ve 8 38 46
Total 43 52 95
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Table (7): Validity of multiplex PCR in detection of M. hominis and U. urealyticum in comparison

with culture

Culture

M. hominis U. urealyticum

+ ve -ve Total + ve -ve Total
Multiplex PCR
+ve 19 7 26 25 10 35
—ve 7 62 69 6 54 60
Total 26 69 95 31 64 95

1000 -
b

300 -
700 -|
600 -
500 -|

400 -|
300 -

200 -

9 10 11 12 13 14 15

- 429
- 344

Figure (1) : Electrophoretic analysis of amplified products of Multiplex
PCR performed for M. hominis and U. urealyticum in different urogenital samples

Lane 1,15: 100-bp DNA ladder.

Lanes 2: Negative control containing distilled water

Lanes 5,11,14: Samples positive for 344-bp 16S rRNAgene of M. htmdtds
Lanes 3, 8, 10: Samples positive for 429-bp urease gene of U. urealyticum
Lanes 4, 7: Samples positive for both M. hominis and U. urealyticum

DISCUSSION

The genital mycoplasmas represent a
complex and unique group of microorganisms
that have been associated with a wide variety of
infectious diseases in adults and infants“?.
Urethral or vaginal discharges, burning or pain
during urination and primary or secondary
infertility were common complaints in patients.
Comparison of the prevalence of genital
mycoplasmas in asymptomatic individuals was
not possible because urogenital samples were
not collected from the cohort. Other studies
revealed that the frequency of genital
mycoplasmas was significantly higher in
symptomatic than asymptomatic persons 7

In the present study, 45.3% and 51.6% of
tested specimens were +ve for genital
mycoplasmas by culture and multiplex PCR
respectively. On the other hand, in the study of
Stellrecht et al.®® 25% of specimens were
culture +ve and 33% were multiplex PCR +ve.

The rate may be higher in this study due to a
number of factors including (i) the high risk
population sampled (ii) the method of sample
collection in that specimen was inoculation into
tryptic soy broth for culture and PCR testing.
The lower level of detection by culture
compared to PCR may be attributed to
difficulties of culturing and isolating genital
mycoplasmas. Organisms which die before
incubation can't be cultured whereas DNA of
dead organisms can still be detected by PCR .

In the present study, M. hominis and U.
urealyticum were isolated in culture from 27.4%
and 32.6% of examined urogenital specimens
respectively. This result was comparable to that
of Vaquez et al,“” but was different from that
of Karabay et al,”® who detected M. hominis
and U. urealyticum in 4.4% and 48.4% of
cultures respectively.

In the present work, multiplex PCR yeilded
M. hominis and U. urealyticum in 27.4% and
36.8% of studied specimens respectively. This
result was matched with that of Serin et al,**
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who detected M. hominis by PCR in 33% of
clinical samples and with that of Stellrecht et
al,®® who detected U. urealyticum in 29.4% of
examined urogenital specimens.

In this work, 26 and 31 +ve specimens of M.
hominis and U. urealyticum respectively
detected by biochemical reactions in broth
media represented all infections, then
examination of PPLO agar plates by inverted
microscope has recovered 57.7% and 74.1% of
M. hominis and U. urealyticum respectively.
Over growth of common urinary tract organisms
was responsible for the majority of false -ve
results on PPLO agar. In addition, the broth
frequently demonstrated a color change after
24-48 hrs of incubation (form yellow to red),
and these organisms are very sensitive to
changes in pH of the broth media and exposure
to an alkaline pH can be lethal to these
organisms. So, initial inoculation of specimens
into broth medium as well as onto a solid
medium to increase the isolation rate”. Broth
media provide a valuable diagnostic aid by
indicating early growth of genital mycoplasmas
and death of organisms must be avoided by
rapid subculture .

As  regards prevalence of  genital
mycoplasmas in different clinical samples,
isolates of genital mycoplasmas were identified
in 50% and 42.5% of urine samples, in 38.9%
and 58.3% of urethral swabs and in 47.4% and
57.9% of endocervical swabs by both culture
and multiplex PCR respectively. This order of
prevalence was in accordance with Stellrecht et
al, ®® who detected genital mycoplasmas in
33% and 50% of urine samples and in 23% and
50% of cervical swabs by culture and multiplex
PCR, respectively.

In this work, M. hominis was isolated by
culture in 32.9% and by multiplex PCR in 25%
of urine samples. The most likely explanation
for this finding is the presence of inhibitors
often found in urine®”. This rate of isolation
was higher than that published by others"****%
who detected DNA of M. hominis in 7%, 4%
and 3% of urine samples, respectively.

In the present study, U. urealyticum was
isolated by culture in 40% and by multiplex
PCR in 30% of samples. This result was
comparable with Mobarak and Tharwat®”
who reported that culture of midstream urine
revealed U. urealyticum in 26.7% of samples
collected from patients having urinary calculi.
This result also agreed with that of Afacan et
al.?) who isolated U. urealyticum from 29.8% of
cases with sterile pyuria.

In this work, patients with chronic prostatitis,
M. hominis was not isolated by culture but
detected in 15.7% of cases by multiplex PCR.
U. urealyticum was recognized by both culture
and PCR in 263% and 47.4% of cases
respectively. This result was in accordance with
Peeters et al. ®® who recovered M. hominis and
U. urealyticum from 11.8% and 47.1%
respectively of patients with chronic prostatitis.
Mandar et al.?® concluded that all genital
mycoplasmas  occur  significantly  more
frequently in prostatitis patients than in controls.

In the current study, M. hominis was isolated
by both culture and multiplex PCR in 30% of
cases of urethritis. U. urealyticum was isolated
in 20% and 40% of urethritis patients by culture
and PCR, respectively. Kilic et al.>¥ reported
lower isolation rate (16%) for M. hominis, but
similar rate (48%) for U. urealyticum.
Zdrodowska-Stefanow et al.*Y added that
mycoplasmal infections were the most
frequently found in urethritis patients aged 30 to
39 years and diagnosed with epididymitis.

In this work, among 7 patients complaining
of vaginal discharge, M. hominis was detected
in 42.9% and 71.4% of cases by culture and
multiplex PCR, respectively, while U.
urealyticum was isolated from one patient
(14.3%). These rates were relatively different
from that of Domingues et al."® who isolated
M. hominis and U. urealyticum from 31.5% and
27.8% of infected females respectively. In
contrast, Zdrodowska-Stefanow et al. @ and
Kechagia et al. ® reported that the incidence
rate of genitourinary infection due to U.
urealyticum was significantly high as compared
to M. hominis infection (29.8% vs 3.7% and
18% vs 1% respectively) among examined
women.

In the present study, of 4 male patients
complaining of infertility, U. urealyticum was
detected in 3 (75%). This frequency is much
higher than that reported by Andrade-Rocha et
al. ¥ and Rosemond et al. ®* who isolated U.
urealyticum from 28.4% and 3% of infertile
males, respectively. This difference may be due
to small number of patients included in the
present study. On the other hand, M. hominis
was not isolated from infertile males. This result
was matched with that of Rosemond et al. ¥,
but was not comparable to that reported by
Andrade-Rocha et al.  and Gdoura et al.
who detected M. hominis in 13.3% and 10% of
examined specimens from infertile males,
respectively.
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In the current study, M. hominis was detected
by culture in 50% and by multiplex PCR in 33%
of endocervical swabs collected from infertile
females with good agreement between culture
and PCR. This result was not matched with that
of Baczynska et al.® who identified M.
hominis in 2.4% of examined cervical swabs by
both culture and PCR. This discrepancy may be
explained by the study of Hellberg et al.
who found that M. hominis was isolated from
38.5% of cases with bacterial vaginosis
compared to 8.3% with normal microbial flora.
The association between high prevalence of
genital mycoplasmas and presence of bacterial
vaginosis was also demonstrated by Domingues
et al.’¥. Bacterial vaginosis was not excluded
in the current work.

U. urealyticum was found by culture in
16.7% and by multiplex PCR in 25% of
endocervical swabs from infertile females with
no significant agreement between culture and
PCR. This result was consistent with that of
Teng et al. @9,

In this work, no specimens were shown to
contain M. genitaluim. Similar results have been
demonstrated by others®*®. In contrast,
Yoshida et al.*? and Cohen et al."" reported
higher frequency of identification of M.
genitaluim DNA in clinical samples (11% and
7%, respectively). A quantitative real-time PCR
was developed to determine M. genitaluim load
and found to be sensitive, specific and rapid to
minimize risk of contamination ¢,

In this study, 8 patients had a positive
culture but a negative PCR assay result. Similar
observations have been described by other
investigators®~", and have been attributed to
degradation of bacterial DNA or inhibitors of
the PCR reaction in clinical samples, e.g., blood
contamination of endocervical swabs and
acidity of urine samples. On the other hand, 14
of the patients had a positive PCR and a
negative culture. This is a major concern when
considering the results of any study in which
PCR is compared to the inherently less sensitive
culture technique is how to interpret findings in
which the PCR is positive and the culture is
negative to evaluate the specificity of the PCR
assay and ensure the results were not due to a
false-positive reaction due to contamination.
Use of a second gene target and/or assessing
repeat specimens may help to resolve such cases
but this has not been done consistently “?.

In this study, the sensitivity, specificity, PPV,
and NPV of PCR for genital mycoplasmas was
81.4%, 73.1%, 71.4% and 82.6% respectively

with excellent agreement between culture and
multiplex PCR for detection of genital
mycoplasmas in clinical samples. Of the 95
patients' results, 35 specimens were + ve by
both culture and PCR. This result was consistent
with that of others®**",

On evaluating the validity of multiplex PCR
versus culture in detection of M. hominis, the
multiplex PCR was found to have sensitivity of
73.1%, specificity of 89.9%, PPV of 73.1% and
NPV of 89.9%. This result was comparable with
that of Serin et al ® .

On evaluating the validity of multiplex PCR
versus culture in detection of U. urealyticum,
the multiplex PCR showed sensitivity of 80.6%,
specificity of 84.4%, PPV of 71.4% and NPV of
90.0% This result was comparable with that of
Dhawan et al ',

In conclusion, members of genital
mycoplasmas are prevalent in different
urogenital specimens and different clinical
conditions. Multiplex PCR assay is a rapid and
accurate alternative of culture for detection of
genital Mycoplasma species in clinical samples.
We recommended that: further studies should be
done to identify M. genitaluim, an extremely
fastidious organism that could not be detected in
the present study while it is reported to be
implicated in several infections especially non
gonococcal urethritis and cervicitis.
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