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Abstract

Aim: In this study, we aim to investigate the presence of Mycoplasma hominis and Ureaplasma urealyticum antimicrobial susceptibilities at
mid-stream urine samples from outpatients who were admitted to Urology, Obstetrics and Gynecology, and Internal Medicine outpatient
clinics with dysuria complaints with sterile pyuria negative in first culture results.

Material and Method: To test M. Mycoplasma hominis and Ureaplasma urealyticum isolation and antibiotic susceptibility we have used
Mycoplasma System Plus (Liofilchem Diagnostics, Italy) kit, which is based on biochemical reaction interpretation.

Results: A total of 228 urine samples, from 139 (61%) women and 89 (39%) men with sterile pyuria, were evaluated in the laboratory.
Patients were classified according to their ages, 79 (34.6%) of the patients were in 15-35 age group, 60 (26.3%) of the patients were in 36-
55 age group, and 89 (39%) were above 56. Seasonal distribution of isolates were also assessed. While Mycoplasma hominis isolation rate
in winter months was 13.8% (n:22), in spring it was %8.8 (n:5); Ureaplasma urealyticum isolation rate in winter was 17% (n:27) and %17.5
(n:10) in spring. No isolates could be found in the samples from the summer. The least susceptible antimicrobial to Mycoplasma hominis
was ofloxacin while clarithromycin was found relatively less effective on Ureaplasma urealyticum among the tested antimicrobials.
Conclusion: In our study, we have considered the urogenital Mycoplasma and Ureaplasma species as pathogens in cases with steril pyuria
through implementing a biochemical diagnostic kit in all the laboratories for the isolation, identification, and antimicrobial susceptibility
tests.
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Steril Piytirili Hastalarda Mycoplasma Hominis-Ureaplasma Urealyticum Varliginin ve Antibiyotiklere in Vitro Etkinliginin Aragtiriimasi

Ozet

Amag: Bu calismada, diziri sikayeti ile hastanemiz troloji, kadin hastaliklari ve dogum ve dahiliye polikliniklerine bagvuran ve ilk idrar
kulturlerinde Greme saptanmayan steril piyurili hastalardan istenen orta akim idrarinda, Mycoplasma hominis ve Ureaplasma urealyticum
varliginin ve antibiyotik duyarliliklarinin arastiriimasi amaclandi.

Gereg ve Yéntem: Mycoplasma hominis ve Ureaplasma urealyticum bakterilerini izole etmek ve antibiyotik duyarliigini belirlemek amaciyla
biyokimyasal temelli test kiti olan Mycoplasma System Plus (Liofilchem Diagnostics, italya) kullanild.

Bulgular: Laboratuvara gelen 139'u (%61) kadin ve 89'u (%39) erkek toplam 228 steril piyiirili hasta 6rnegi degerlendirmeye alindi. Hastalar
yaslarina gére gruplara ayrildi, 79'unun (%34.6) 15-35 yas grubunda, 60°'inin (%26.3) 36-55 yas grubunda, 89'unun (%39) 56 yas ve lzerinde
oldugu tespit edildi. Uremelerin mevsimlere gére dagiliminda; Mycoplasma hominis izolasyon orani kis aylarinda %13.8 (n:22), ilkbahar
aylarinda %8.8 (n:5) iken Ureaplasma urea/yticqm izolasyon orani kis aylarinda %17 (n:27), ilkbahar aylarinda %17.5 (n:10) olarak bulundu.
Yaz aylarinda her iki etken de izole edilemedi. Izole edilen bakterilerden Mycoplasma hominis'e etkinligi en dusik olan antimikrobiyal ajan
ofloksasin olarak tespit edilirken; Ureaplasma urealyticum igin ise klaritromisinin etkinligi test edilen antimikrobiyaller icinde géreceli olarak
dusuk bulundu.

Sonug: Calismamizda steril piylirisi olan ve rutin kiltirlerde Uremesi saptanmayan hastalarda etken olarak trogenital mikoplazma-
Ureaplazma tirlerinin akla getirilmesi gerektigi ve izolasyon, identifikasyon ve duyarlilik testlerine yonelik hemen hemen tim laboratuvar
seviyesinde biyokimyasal tani kitleri kullanilabilecegini dustiniyoruz.

Anahtar Kelimeler: Mycoplasma Hominis; Ureaplasma Urealyticum; Steril Piylri; Uriner Enfeksiyonu.

to humans: Mycoplasma pneumoniae, Mycoplasma
INTRODUCTION hominis (M.hominis), Ureaplasma urealyticum

(U.urealyticum) and Ureaplasma parvum. These bacteria

Mycoplasma and Ureaplasma species, which belong to have three-layer cell membranes with sterols, but they
the family Mycoplasmataceae in the Mollicutes class, are lack cell walls. Unlike other microorganisms, they cannot
the smallest known prokaryotes. The family be stained using Gram or reproduced in culture medium
Mycoplasmataceae contains two genera: Mycoplasma because they lack cell walls. This also makes them
and Ureaplasma (1). To date, 15 species of mycoplasma intrinsically resistant to beta lactam antibiotics. These
have been isolated, but only four of them are important microorganisms are very common in nature, and they are
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found in human oral and genital mucosa as commensals
(1,2). Despite being associated with many diseases of
the urogenital system, they are often isolated in the
lower urogenital tract of healthy adults, as well.
U.urealyticum can be found in 40-80% of women and
M.hominis in 21-53% of women while it is lower among
men (1,3). The rate of colonization is higher among
young women and in societies with lower socioeconomic
status (4,5). Genital mycoplasmas can be found in many
places, particularly in the lower genital tract of sexually
active individuals and the colonization rate is directly
related to the number of sexual partners (1). It can also
be isolated in the upper genital tract of patients with
Salpingitis (5,6). As they are opportunistic pathogens,
the incidence and severity of the disease is dependent
on the immune status of the host (1).

Ureaplasma species have been associated with 10% of
male non-gonococcal urethritis and diseases related to
the upper genitourinary tracts of women (1).
U.urealyticum is a causative agent of non-gonococcal
urethritis, chorioamnionitis and low birth weight.
Moreover, both U.urealyticum and M.hominis are
associated with infertility and neonatal respiratory
diseases (5,7).

Pyuria is defined as the presence of more than 5
leukocytes per high field of microscope with X400
magnifier lens. Sterile pyuria describes no bacterial
growth in routine bacteriology cultures when leukocytes
are present or growth less than 1000 colonies per
milliliter (cfu/ml). Mycoplasma and Ureaplasma infections
may cause various conditions such as urinary tuberculosis
and interstitial cystitis (9).

This study aims at investigating the prevalence and
antibiotic resistance of M.hominisis and U.urealyticum in
the mid-stream urine of the patients with sterile pyuria.
The study population comprised of patients with dysuria
and admitted to the Departments of Urology,
Gynecology, Obstetrics Polyclinic and Internal Medicine
at GATA Haydarpasa Training Hospital, Istanbul. No
productivity was detected in the initial culture of the
mid-steam urine samples collected from these patients.

MATERIAL AND METHODS

Our study was designed as a retrospective study that
covered a two-year period. We used the midstream
urine samples taken from 228 patients with sterile pyuria
at medical microbiology laboratories between 2012 and
2013. No growth was detected in the 48-hour incubation
period, and more than five 5 leukocytes were detected
in urine microscopy of the initial samples collected from
these patients. Mycoplasma System Plus (Liofilche
Diagnostics, Italy), a biochemical test kit, was used to
isolate M.hominis and U.urealyticum and to determine
their antibiotic resistance. The same samples were also
submitted to routine urine culture. The processing and
evaluation of the samples were performed according to
the kit procedure. Identification and antibiotic
susceptibilities of the bacteria were interpreted
according to color changes in the wells. The presence of
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M. hominis or U. urealyticum was demonstrated by color
change in the wells on the kit used to identify each
bacterium. If the color of identification wells does not
change, it indicates that the agent has not grown. If
there is no color change in the wells with antibiotics, it
means that breeding bacterium is sensitive to the
antibiotic in that well. There are also three quantitation
wells on the kit to determine the number of colonies.
Color changes in these wells (from yellow to bright pink)
help calculate bacterial density: a) low growth (10*
colony-forming units/milliliter, cfu/mL), b) moderate
growth (10*10° cfu/ml), c) high growth (10° cfu/mL). In
our study, the growth rates over 10* cfu / mL, were
considered positive. Bacterial growth together with
color changes in the wells containing antibiotics was
interpreted as an indication of resistance to antibiotics.
The wells with two different doses of antibiotics were
used to analyze the antibiotic sensitivity of the isolated
bacterium.

Statistical analysis of the data obtained from the study
was performed using SPSS for Windows 16.0 software.
In addition to descriptive statistical analyses (frequency,
percentage), the Pearson chi-square test was performed
to analyze the collected data. Statistical significance
level was set at p <0.05.

RESULTS

228 samples from the patients with sterile pyuria were
included in the evaluation. Of 228 participants, 139
(61%) were women and 89 (39%) were men. 79 of the
patients (34.6%) were in the 15-35 age group, 60
(26.3%) of them in the 36-55 age group and 89 (39%) of
them were 56 years old or older.

U.urealyticum was isolated in 39 samples (17.1%) and
M.hominis was isolated in 27 samples (11.8%). While
M.hominis was isolated in 13.7% of the female patients
(n:19), and 9% of male patients (n:8), U.urealyticum was
isolated in 23.7% of female patients (n = 33) and in 6.7%
of male patients (n = 6) (Table 1).

M.hominis growth by age group is as follows: a) 8.9%
(n:7) in the 15-35 age group, b) 6.7% (n:4) in the 36-55
age group, ¢) 18% in the group of 56-year-olds and
older (n:16) (Table 2). The distribution of growth
according to the season is follows: a) the isolation rate of
M.hominis (positive number of samples / number of
samples) in winter was 13.8% of (n:22) and 8.8% in
spring (n:5) b) the isolation rate of U.urealyticum in
winter was 17% (n:27) and 17.5% in spring (n:10).
Neither bacterium could be isolated in the summer.
While M.hominis could not be isolated in the autumn,
the growth rate for U.urealytic in the autumn was
detected to be 33.3% (n:2). Of the samples where
growth was detected, 27 (40.9%) were sent from the
Department of Gynecology, 21 (31.8%) from the Urology
Service, and 18 (27.3%) from the Internal Medicine
Service.

Ofloxacin was found to be the antimicrobial agent with
the lowest M.hominis efficiency. Clarithromycin was
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found to be relatively the lowest antimicrobials tested
for U.urealyticum efficiency. The susceptibility of the
other antibiotics is shown in Table 3.

Table 1. The gender-wise distribution of isolated bacteria

No yeast cells and Trichomonas vaginalis, which may
cause contamination, were found in the direct
examination of the wells containing the samples where
growth was detected.

Pathogen Gender p?
Female Male Total
M.hominis null n (%) 120 (86,3) 81 (91,0) 201 (88,2) 0.286
present n (%) 19 (13,7) 8(9,0) 27 (11,8)
Total 139 89 228
U.urealyticum null n (%) 106 (76,3) 83 (93,3) 189 (82,9) 0.001**
present n (%) 33(23,7) 6(6,7) 39(17,1)
Total 139 89 228
*Assessed by using the Pearson chi-square test.
**Gender-wiser U.urealyticum distribution is statistically meaningful (p< 0.05)
Table 2. Age-wise distribution of isaolated bacteria
Pathogen Age Group p?
15-35 36-55 56 and over Total
M.hominis null n (%) 72 (91,1) 56 (93,3) 73 (82,0) 201 (88,2) 0.066
present n (%) 7 (8,9) 4(6,7) 16 (18,0) 27 (11,8)
Total 79 60 89 228
U.urealyticum null n (%) 70 (88,6) 47 (78,3) 72 (80,9) 189 (82,9) 0.229
present n (%) 9(11,4) 13 (21,7) 17 (19,1) 39(17,1)
Total 79 60 89 228
*Assessed by using the Pearson chi-square test.
Table 3. The antibotical susceptibility of the isolated Mycop/asma hominis and Ureaplasma urealyticum strains (%)
Antibiotics
4 4 - | | - = - _EI | 4 - - - -
E E E E g g T B §E § E v T E T E E C
2 2 2 2 % % 2 2 £ 2 2 5 2 2 2 2 2 g
< © © 0 = = < © ® - © - < © < © < ®
o o o - A ~ o o £ c K= £ o P c c £ £
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S % ¢ § ¢ ¢ % % 5 £ 5§ 5 & & E B 5 F
e 2 Q2 &5 2 2 £ £ £ £ £ £ g g T T £ =
b b © % o) o) o [9) 5 =3 © = = = = = 5 5
2 2 o [a} [a} < < ® = = O O
Pathogen(n) & w i O < <
M.hominis 42.8 50 571 642 7.1 14.2 50 50 50 64.2 35.7 50 57.1 785 642 642 428 428
(27)
U.urealyticum 923 923 923 923 885 885 962 962 808 808 769 769 962 962 846 846 80.8 808
(39)

DISCUSSION

Mycoplasmas are bacteria that exist as commensals in
the mouth and genital tracts of humans. They may cause
illnesses with the influence of various factors, particularly
with those related to the host. M.hominis and
U.urealyticum are known to be the most frequently
isolated mycoplasma specimen (1.4).

When isolated from the genital tract, mycoplasmas,
M.hominis in particular, may cause sexually transmitted
urogenital infections, pyelonephritis, Bartholin's abscess
on, cervicitis to, pelvic inflammatory disease, neonatal
conjunctivitis, meningitis, puerperal infection and brain
abscess. Ureaplasmas are microorganisms that can be
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found in the genital tract as colonizing or infectious
agents. Colonization is directly related to sexual relation,
and it is more common at reproductive age. It may
cause  nongonokoksik  urethritis,  Uretroprostatit,
epididymitis in men and cervicitis and pelvic
inflammatory disease in women (4).

Despite the fact that both microorganisms can be
isolated in special medium culture, diagnosis is difficult
in routine laboratories because of their slow growth rate
and the specific requirements and challenges in the
preparation of medium culture. New rapid biochemical-
based test methods were developed for quick and easy
diagnosis (5).
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As a result of our study, M.hominis was detected in 27
(11.8%) patients and U.urealyticum was detected in 39
(17.1%) patients. There are numerous studies conducted
to determine the prevalence of these bacterial infections
in our country and the world. In these studies, the
isolation rate of U.urealyticum was found to range
between 29.7% and 48.4% and M.hominis between
1.6% and 11%. U.urealyticum and M.hominis detection
rates presented in some studies: 45.9% U.urealyticum,
1.6%, (a study conducted on 61 patients, Ardig et al,
2014), 48.4% U.urealyticum, 4.4% M.hominis (a study
conducted on 382 patients, Karabay et al, 2006), 39.2%
U.urealyticum, 5.4% M.hominis (a study conducted on
130 patients, Eksi et al, 2006), 29.7% U.urealyticum,
9.8% M.hominis (a study conducted on 461 patients,
Afacan et al, 2007), 42.6% U.urealyticum, 4.1%
M.hominis (a study conducted on 461 patients, Turan et
al, 2011). U.urealytic was generally isolated at a higher
rate than M.hominis in these studies (5.10-13).

Similarly, U.urealyticum was isolated at a higher rate
than M.hominis in our study. While the isolation rate of
M.hominis was found to be similar to the previous
studies, the isolation rate of U.urealyticum was lower
than previous studies. The isolation rate might have
resulted from the fact that the participant patients were
symptomatic and their treatment started early.

In our review of the literature, we did not find any
reference to variations in the seasonal distribution of
U.urealytic and M.hominis. Thus, we concluded that the
seasonal variation in our study might have resulted from
the uneven distribution of the number of samples. There
were only six samples sent for laboratory examination in
summer and autumn, which prevented a precise
statistical evaluation.

Tests based on nucleic acid amplification are used in all
areas of microbiology, including the studies on
U.urealyticum and M.hominis. In the studies that
compare the two methods, PZT (polymerase chain
reaction) tests have been found to be more sensitive
than culture (14). In our study, it was necessary to
perform a PZT test to determine whether the low rate of
U.urealytic was false or not.

While M.hominis was isolated by 13.7% of the female
patients and 9% of the male patients, U.urealyticum was
isolated by 23.7% of the female patients and 6.7% of the
male patients. U.urealytic isolation by women was found
to be significantly high. Ureaplasmas were found in the
virginal flora of approximately 66% of healthy and
sexually active women, and M.hominis was found with a
lower proportion (10%) (15). The high rates found in the
female patients in our study are similar to those in
previous studies (3).

In our study, there was no statistically significant
variation in the growth of both agents by the three age
groups. It is known that the colonization of M.hominis
and U.urealyticum is directly related to sexual activity
and thus more common among young women at the
age of reproductivity (4.5). In our study, the rate of
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U.urealyticum positivity was found to be 21.7% in the
36-55 age group, while the rate of M.hominis positivity
was found to be highest among the age group of 56-
year-olds and older (18.0%). The high colonization rates
in the group of fifty-six-year-olds and older is due to the
different groups in the study.

U.urealyticum was usually susceptible to antibiotics of
macrolides group, while M.hominis are generally
resistant to this group (13,16). Similarly, our study
showed that macrolides resistance was found to be
higher in M.hominis compared to U.urealyticum. Yet,
clarithromycin was found to be the antimicrobial agent
with lowest efficiency against U.urealyticum.

The increasing antibiotic resistance in urogenital
mycoplasma-ureaplasma infections may cause serious
clinical consequences. We think that this resistance
might be due to the lack of an effective treatment plan
as culture and in vitro susceptibility tests are not
frequently performed and thus clinical diagnosis of the
infections caused by these two agents is not supported
by laboratory diagnosis.

The results obtained from our study indicate that
mycoplasma-ureaplasma specimen might be present in
patients with sterile pyuria with no growth detected in
routine culture and that biochemical diagnostic kits can
be used in isolation, identification and susceptibility
testing at almost all laboratory levels. Both species are
considered to be sensitive to tetracycline, but the
prevalence of an increasing number of isolates with tetM
gene, which causes high levels of tetracycline resistance,
have been reported (10,13). In our study, the
tetracycline had higher efficiency against U.urealytic
than M.hominis.

In our study, ofloxacin was found to be the antimicrobial
agent with the lowest efficiency against M.Aominis. In
the study conducted by Karabay et al, ofloxacin
resistance was found to be 41.2% in the M.hominis
strains isolated from patients with vaginitis. In the same
study, erythromycin was found to be the antimicrobial
agent with the lowest efficiency against M.hominis
(88.2%) (11). Although the rate of resistance against in
M.hominis isolates against erythromycin was found to be
lower (10) than other studies, the resistance against
macrolide antibiotics (clarithromycin, erythromycin and
azithromycin) was higher than other antimicrobials
(5,11,17).

CONCLUSION

We believe that rising resistence to antibiotics in
urogentical microplasma-ureaplasma infections can lead
to clinical issues. In our belief, the reasons behind this
can be listed as the rare application of culture and in
vitro susceptibility tests, discarding laboratory diagnosis
during the diagnosis process as an outcome of the
previous reason, and, eventually, failure in planning
efficient treatments.
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We suggest that practitioners should consider types of
urogentical  microplasmas-ureaplasmas as  active
substances in patients with sterile pyuria in whose
cultures there was no growth. Therefore, we recommend
the use of biochemical diagnosis kits for isolation,
identification, and susceptibility tests in almost every
laboratory stage of the diagnosis process.

REFERENCES

1. Mahon CR, Lehman CL. Chlamydia, Mycoplasma and
Ureaplasma. In: Mahon CR, Lehman DC, Manuselis G, eds.
Textbook of Diagnostic Microbiology. 3rd edition. St. Louis,
Missouri: Saunders; 2007. p.653-82.

2. Baum SG. Mycoplasma diseases. In: Mandell GL, Bennett
JE, Dolin R, eds. Principles and Practice of Infectious
Diseases. 6th edition. New York: Churchill Livingstone;
2005. p.2269.

3. Waites KB, Katz B, Schelonka R. Mycoplasmas and
ureaplasmas as neonatal pathogens. Clin Microbiol Rev
2005;18:757-89.

4. Yice A, Yapar N. Mycoplasma tirleri. Topcu-Willke A,
Soyletir G, Doganay M, editor. Enfeksiyon Hastaliklari ve
Mikrobiyolojisi. 3. Baski. Istanbul: Nobel Tip Kitapevi; 2008.
p.2003-11.

5. Turan H, Ozcimen E, Arslan H. Vajinitli kadinlarda
Mycoplasma hominis ve Ureaplasma urealyticum sikhgi ve
antimikrobiyal duyarliligi. Ankem Derg 2011;25:17-21.

6. Gerceker D. Mycoplasma ve Ureaplasma. Ustagelebi S,
editér. Temel ve Klinik Mikrobiyoloji. 1. Baski. Ankara:
Giines Kitabevi; 1999.p.595-604.

7. Winn W, Allen S, Janda W. Mycoplasmas and Ureaplasmas.
In; Washington W, Allen S, Janda W, Koneman E, Procop G,
Schreckenberger P et al, eds. Koneman'’s Color Atlas and
Textbook of Diagnostic Microbiology. 6th edition.
Baltimore: Lippincott Williams & Wilkins; 2006. p.1022-63.

8. York MK, Urine culture (Aerobic Bacteriology). In: Isenberg
HD, Garcia LS, eds. Clinical Microbiology Procedures

Handbook. 2nd edition. Washington DC: ASM Press; 2007.
p.3.12.9

9. Dieter RS, Sterile pyuria: A differential
Comprehensive Therapy 2000;26:150-2.

10. Ardic N, Ozyurt M, Erdemoglu A, Kurukuyu T. Uriner sistem
enfeksiyonlarinda Mycoplasma hominis ve Ureaplasma
urealyticum arastirilmasi  ve antibiyotik duyarliliklarinin
belirlenmesi. infeksiyon Derg 2004;18:31-3.

11. Karabay O, Topcuoglu A, Kocoglu E, Gurel S, Gurel H, Ince
NK. Prevalence and antibiotic susceptibility of genital
Mycoplasma hominis and Ureaplasma urealyticum in a
university hospital in Turkey. Clin Exp Obstet Gynecol
2006;33:36-8.

12. Eksi F, Bayram A, Zer Y, Balc i, Bayrak S, Aydinok Z.
Servisitli  kadinlarin  endoservikal sirinti  rneklerinde
Mycoplasma  hominis  ve  Ureaplasma  urealyticum
arastirilmasi. Firat Tip Derg 2006;11:193-6.

13. Afacan G, Yumuk Z, Yilmaz N, Balik¢i E, Mercan F. Steril
pytrili hastalarda Mycoplasma hominis ve Ureaplasma
urealyticum prevalansi ve antibiyotik duyarliligi. Ankem
Derg 2007;21:232-6.

14. Sarsar K, Aydin D. Steril piyirili kadinlarda Ureaplasma
urealyticum ve Mycoplasma hominis varliginin arastirilmasi.
Ankem Derg 2010;24:82-5.

15. Tsunoe H, Tanaka M, Nakayama H, Sano M, Nakamura G,
Shin T, et al. High prevalence of Chlamydia trachomatis,
Neisseria gonorrhoeae and Mycoplasma genitalium in
female commercial sex workers in Japan. Int J STD AIDS
2000;11:790-4.

16. Kenny GE, Cartwright FD. Susceptibilities of Mycoplasma
hominis, M.pneumoniae, and Ureaplasma urealyticum to

diagnosis.

GAR-936, dalfopristin, dirithromycin, evernimicin,
gatifloxacin, linezolid, moxifloxacin, quinupristin-
dalfopristin, and telithromycin compared to their

susceptibilities to reference macrolides, tetracyclines, and
quinolones. Antimicrob Agents Chemother 2001;45:2604-8.

17. Marekovic |, Matesa S, Skerk V, Begovac J, Tambic-
Andrasevic A, Skerk V. Ureaplasma urealyticum and
Mycoplasma hominis susceptibility to antimicrobial agents. J
Chemother 2007;19:465-6.

Received/Bagvuru: 29.01.2014, Accepted/Kabul: 02.05.2014

Correspondence/Iletigim O For citing/Atf igin

Mehmet Burak SELEK

GATA Haydarpaga Training Hospital, Department of Medical
Microbiology, ISTANBUL, TURKEY

E-mail: mbselek@gata.edu.tr

290

Selek MB, Bektore B, Kula Atik T, Yalcin B, Baylan O, Ozyurt
M. Investigation of mycoplasma hominis-ureaplasma
urealyticum presence and in vitro antimicrobial
susceptibilities in patients with sterile pyuria. J Turgut Ozal
Med Cent 2014;21:286-90 DOI: 10.7247/jtomc.2014.1700




