
Summary 

Background and aims. The aim of this study is to define
the epidemiology and the antimicrobial resistance profile of
Ureaplasma spp. and Mycoplasma hominis isolated from
urogenital specimens of patients attending the Microbiology
and Virology Unit of Padua between January 2014 and
December 2015.

Materials and methods. The analysis was carried out on
a total of 10861 samples. Species identification and antimi-
crobial susceptibility tests were performed using bioMérieux
Mycoplasma IST 2.

Results. 2668 samples (24.6%) from 2043 patients were
positive: 2466 samples positive for Ureaplasma spp. (1897
patients) and 8 samples positive for M. hominis (8 patients),
while in 194 samples (138 patients) was detected a coinfec-
tion. As for antimicrobial susceptibility of Ureaplasma spp.

we found a resistance (R+I) rate of 90.6% for ciprofloxacin,
of 74,1% for ofloxacin, of 52.8% for azithromycin and of
47.0% for erythromycin..

Conclusions. Our report shows a high prevalence of
Ureaplasma spp. in the study population. Surveillance of
antibiotic resistance is critical for an appropriate therapeutic
approach, which must always be contextualized with
patient’s symptomatology.

Introduction

Ureaplasma spp. and Mycoplasma hominis are common
commensals of the urogenital tract of healthy people
(7,11,14,16). By contrast they can be frequently involved in
human urogenital diseases, such as acute and chronic non-
gonococcal urethritis, cystitis, pyelonephiritis, vaginitis, cer-
vicitis and chronic pelvic inflammatory disease (6,16).
Mycoplasmas can play an important role in the origin of spon-
taneous abortion, premature rupture of membranes, preterm
birth and infertility (12). Furthermore Ureaplasma urealyticum
is the bacterium most frequently isolated from the upper geni-
tal tract of pregnant women and can cause intrauterine infec-
tions (11). The epidemiology of mycoplasmas infection
changes in different geographic areas and data reported by
authors from various countries are controversial (8). As for the
prevalence in Italian population we find in literature several
studies such as Tibaldi et al. (13) that found a prevalence of
10.1% for U. urealyticum and 0.1% for M. hominis in samples
collected from pregnant women in Northern Italy, and De
Francesco et al. (3) that reported a prevalence of 16.59% for
U. urealyticum, 0.2% for M. hominis and 1.84% of coinfec-
tions in patients admitted in Brescia hospital. By contrast other
studies reported an high prevalence of infection, for instance
Pignatelli et al. (10) found a prevalence of 30.7% for
Ureaplasma spp. isolated from genital tract of childbearing-
aged women, while Leli et al. (8) reported a prevalence of pos-
itive samples for U. urealyticum of 44.5%. Finally Del Gaudio
et al. (4) found a prevalence of 30.7% for Ureaplasma spp.
infections in a population of Southern Italy.

M. hominis and Ureaplasma spp. are currently suscepti-
ble to agents that interfere with protein synthesis, for exam-
ple tetracycline, macrolides, aminoglycosides, and chloram-
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phenicol, and to the fluoroquinolones that inhibit topoiso-
merases (1,2). These bacteria are resistant to beta-lactam
antibiotics, including penicillins and cephalosporins, because
they lack a cell wall (6) and for the same reason they cannot
be seen on Gram stain.

The aim of this study is to define the epidemiology and
the antimicrobial resistance profile of Ureaplasma spp. and
M. hominis isolated from urogenital specimens of patients
attending the Microbiology and Virology Unit of Padua
between January 2014 and December 2015.

Materials and methods

A total of 10861 samples were examined in the clinical
laboratory, in detail: 7710 vaginal swabs (71.0%), 956 ure-
thral swabs (8.8%), 2055 semen samples (18.9%) and 140
urine samples (1.3%).

The culture, the species identification and antimicrobial
susceptibility tests were performed using Mycoplasma IST 2
kit (bioMérieux, Marcy-L’Etoile, France), according to the
manufacturer’s guidelines. Sensibility test included
azithromycin, clarithromycin, erythromycin, josamycin,
pristinamycin, doxycycline, tetracycline, ofloxacin and
ciprofloxacin. The antimicrobial resistance (R) breakpoints
(mg/L) were interpreted according to manufacturer’s guide:
tetracycline R≥8; doxycycline R≥8; clarithromycin R≥4;
azithromycin R≥4; erythromycin R≥4; josamycin R≥8;
ciprofloxacin R≥2; ofloxacin R≥4. 

We evaluated antimicrobial susceptibility only in case of
bacterial load >104 colony forming units (CFU) per mL. The
statistical significance was assessed using χ2 test. A statistical-
ly significant difference was accepted when P<0.05.

Results

Of the 10861 specimens examined, 2668 (24.6%) from
2043 patients were positive. Among these patients, during the
period evaluated, we found that 1653 individuals tested posi-
tive in one sample only, 296 patients were found positive in

two samples collected in different times, 42 patients in three
specimens, 32 patients in four samples, 17 patients tested pos-
itive in five samples, two patients were found positive six
times and finally from one patient the infection was detected
in nine different samples. Among the 2668 positive samples,
2466 were positive for Ureaplasma spp. (1897 patients), eight
samples were positive for M. hominis (eight patients, load
<104 CFU/mL), while in 194 samples from 138 patients a
coinfection was detected. In detail M. hominis was isolated
from eight vaginal swabs and Ureaplasma spp. was isolated
from 2251 vaginal swabs collected from 1700 patients aged
from 14 to 79 (mean age 32.7 years), 92 urethral swabs col-
lected from 83 patients (43 males aged from 20 to 65, mean
age 36.6 years and 40 females aged from 19 to 54, mean age
36.1 years), 103 semen samples from individuals aged from
19 to 61 (mean age 36.6 years) and 20 urine samples collected
from 17 patients (one male aged 26 years and 16 females
aged from 17 to 45, mean age 30.8 years). Of the remaining
194 samples with a coinfection, 168 were isolated from vagi-
nal swabs (130 patients), seven from urethral swabs (five
males, two females) and one from semen sample.

As for the overall prevalence of genital mycoplasmas, no
significant statistical difference (P=0.97) was found between
2014 (1398 positive samples out of 5694) and 2015 (1270
positive samples out of 5167).

As for antimicrobial susceptibility of Ureaplasma spp. we
found a significant resistance (R+I) rate for ciprofloxacin
(90.6%), ofloxacin (74.1%), azithromycin (52.8%) and eryth-
romycin (47%), while lower levels were detected for clar-
ithromycin (10%), josamycin (5.6%) and doxycycline
(4.4%). Comparing 2014 to 2015, we found a significant
increase of resistance for josamycin, azithromycin,
ciprofloxacin and ofloxacin (Table 1).

Discussion and Conclusions

In this study we found a high prevalence of Ureaplasma
spp. isolates (24.6%) that was confirmed from Italian epi-
demiological data of the literature (4,7,8,10,13), as well as the
lower rate of samples showing a coinfection (1.79%) and M.
hominis infection (0.07%).
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Table 1. Antimicrobial resistance of Ureaplasma spp. 

Antibiotic  2014                                2015                                   OR (95% CI)                            P
                                     N                             R+I                                   N                             R+I

Doxycycline                         805                              44 (5.5%)                                       718                              23 (3.2%)                   0.57 (0.34-0.96)                                0.032
Erythromycin                      818                            384 (46.9%)                                     718                            338 (47.1%)                 1.01 (0.82-1.23)                                    -
Josamycin                            804                              35 (4.4%)                                       708                              50 (7.1%)                   1.67 (1.07-2.60)                                0.022
Azithromycin                       818                            392 (47.9%)                                     717                            418 (58.3%)                 1.52 (1.24-1.85)                               <0.001
Clarithromycin                   818                             94 (11.5%)                                      718                              60 (8.4%)                   0.70 (0.50-0.99)                                0.041
Ciprofloxacin                      818                            726 (88.8%)                                     718                            666 (92.8%)                 1.62 (1.14-2.32)                                0.007
Ofloxacin                             814                            562 (69.0%)                                     718                            573 (79.8%)                 1.77 (1.40-2.24)                               <0.001
N, number of susceptibility test evaluated; R, resistant; I, intermediate; OR, odds ratio; CI, confidence intervals.
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Specifically the general prevalence of Ureaplasma spp.
infection found in our study place itself between data reported
in other Italian studies such as De Francesco et al. (3) and
Pignatelli et al. (10).

Similarly no differences were found regarding susceptibil-
ity pattern of the isolates, in fact the literature data showed a
good activity of tetracyclines, that were the most active agents
against both genital mycoplasmas, followed by macrolides
(josamycin, azithromycin, clarithromycin, erythromycin) and
fluoroquinolones (ciprofloxacin and ofloxacin) (3,10,17). In
our study ciprofloxacin and ofloxacin proved inactive against
most of the isolates, azithromycin and erythromycin were
inactive for approximately 50% of the samples, while clar-
ithromycin, josamycin and doxycycline were the most active
agents, even if, comparing 2014 to 2015, we found a signifi-
cant increase of resistance for josamycin, azithromycin,
ciprofloxacin and ofloxacin (Table 1). Our results are in accor-
dance with the Italian studies on the antimicrobial susceptibil-
ity of Ureaplasma spp. of the past 15 years which showed a
high resistance to ciprofloxacin and ofloxacin (3,4,8,9,10) that
increase over the years in all Italian regions and a moderate
activity of clarithromycin and erythromycin. About the inter-
national literature we report the review of Beeton et al. (2) that
underline the differences of susceptibility in different coun-
tries and also within the same country, such as China, where
the rate of resistance to erythromycin varies from 54% to 1%
in different areas of the country.

Although there is no consensus on the pathological bacte-
rial load to be treated, antibiotic therapy is recommended only
in presence of symptoms or in case of growth with a bacterial
load ≥104 CFU/mL in order to decrease the development of
antibiotic resistance. The spread of antimicrobial resistance
compromises the management of infectious diseases with sig-
nificant implication in clinical practice (2). The excessive use
of antimicrobials causes selective pressure for resistance and
also the empirical treatment with ineffective antibiotics and
poor patient adherence to antibiotic treatment regimens could
potentially lead to drug resistance (5).

Although tetracyclines are the most active agents in vitro
against both genital mycoplasmas, we advise that the choice
of the antimicrobial agent has to be the result of a careful
analysis of the susceptibility pattern of each isolate as well as
of the antibiotic resistance epidemiology in that specific geo-
graphic area.

Considering that literature data reveal substantial differ-
ences in antimicrobial susceptibility of genital mycoplasmas
isolated from different countries (2,3,5,15), the surveillance
of antibiotic resistance is critical for an appropriate therapeu-
tic approach, which must be always contextualized with
patients’ symptomatology.
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