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Canan Aslan • Ömer Lütfi Tapısız • Osman Temizkan •

Ahmet Payaslı • Evrim Erdemoğlu
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Abstract

Objective In our study, we aimed to determine the

prevalence of Chlamydia trachomatis, Mycoplasma homi-

nis and Ureaplasma urealyticum infections among infertile

couples and effects of these infections on infertility.

Materials and methods Prevalence of Chlamydia,

Mycoplasma, Ureaplasma antibodies and Chlamydia IgM

antibodies and its effect on these agents’ sperm parameters,

namely, morphology, density, and motility were investi-

gated among a total of 212 patients including fertile and

infertile couples. Chlamydia, Mycoplasma, Ureaplasma

antigens were evaluated using ELISA in the cervical and

urethral samples. Chlamydia IgM antibody was measured

using micro-ELISA in blood samples.

Results No difference was detected among the fertile and

infertile groups in the serological investigation of urethral

and cervical samples with respect to the prevalence of

Chlamydia, Mycoplasma, Ureaplasma antigens and Chla-

mydia IgM antibody and sperm parameters (p [ 0.05).

Discussion There is no significant difference between

fertile and infertile couples in terms of the prevalence of

the above mentioned infections. Accordingly, during the

infertility assessment, infertile couples should not be rou-

tinely screened for these infective agents without any

clinically sound evidence.
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Introduction

Infertility has an impact on 10% of the couples in general

population [1]. Microbial agents affect fertility by causing

obstruction of male and female reproductive systems,

pregnancy lost, and significant effects on perinatal mor-

tality and morbidity [2, 3]. Studies showed that Chlamydia,

Mycoplasma, and Ureaplasma infections have negative

effects on fertility in men and women [4, 5]. Having

invasive ability, Chlamydia infection may cause infertility

through testicular atrophy, epididymitis, orchitis, and

ductal obstruction in men [6–12]. On the other hand, it

might cause pelvic inflammatory disease, tubal occlusion,

and extra uterine pregnancy in women. 25% of the women

diagnosed with tubal infertility are known to have Chla-

mydia [13, 14].

Due to cervicitis, endomyometritis, salpingitis, pelvic

adhesions and tuba ovarian abscess, Mycoplasma and

Ureaplasma infections may cause infertility in women.

Some studies have revealed that prevalence of antisperm

antibodies and accompanying immunological infertility

has increased in Ureaplasma antigen positive patients.
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Furthermore, it has been seen that these infections could

cause changes in sperm count, sperm velocity and motility

parameters. They have decreased the fertilization capacity

of oocyte by reducing sperm capacitation and damaging

spermatozoa through increasing free radicals [15–17]. It is

known that Chlamydia, Ureaplasma and Mycoplasma

infections reduce the success rate of invitro fertilization

(IVF) cycles [15, 16].

Materials and methods

In the present study, two groups were formed to investigate

the prevalence of Chlamydia, Mycoplasma and Urea-

plasma infections and effects of these agents on the sperm

parameters of the male partners of the couples using Kru-

ger criteria. 53 fertile couples applied for legal abortion to

the family planning clinic constituted the fertile group

(n = 112; 53 males, 53 females) while 53 infertile couples

attending the infertility clinic for primary and secondary

infertility constituted the infertile group (n = 112; 53

males, 53 females). Blood samples and cervical or seminal

samples were taken from the patients. Cervical samples

were taken from external cervical os using a speculum.

Samples from the patients having menstruation were taken

after menstruation.

Samples were taken using swabs which were inserted

approximately 3–4 cm into the urethral meatus. Then,

they were cultured on ‘‘Bouillon urée-arginine Lyo’’

medium and sent to the microbiology laboratory for

evaluation. Two different samples were collected: one for

Chlamydia and the other for Mycoplasma and Ureaplasma

infections.

Collected samples were fed on lyophilized medium

(Biomérieux Mycoplasma IST-France) to diagnose Myco-

plasma and Ureaplasma infections. Homogenization was

maintained followed by slight rotation. Then, 55 ll sam-

ples were transferred to microplates containing prolifera-

tion wells and antibiotics separately for the quantitative

determination of Mycoplasma and Ureaplasma. In an aim

to provide anaerobic conditions, 0.1 ml ‘‘sterile mineral

oil’’ was added to each well of the microplates. Microplates

were closed with lids and incubated at 37�C for 2 days.

To further analyze Mycoplasma and Ureaplasma infec-

tions, antibiograms were performed using Josamycin,

doxycyclin, ofloxacin, erythromycin, tetracycline, and pri-

stinamycin. After 2-day incubation at 37�C, proliferation

was evaluated based on the color change. According to the

results of antibiogram, antibiotic treatment was given to

all the patients who were found to have proliferation. As

resistance to doxycycline was not detected in any case,

Doxycycline treatment was preferred in patients with

positive results. The threshold value of positivity was

determined as 1000 ccu/ml for both microorganisms. Any

value below this threshold was considered as negative

while it was positive for any value above the threshold.

Chlamydial lipopolysaccharide antigen was employed to

detect Chlamydia trachomatis antigen in urethral and cer-

vical samples using immunochromatographic method

(CHLAMYFAST� Solus. International Microbio, France).

0.9 ml of the RER (Rapid extraction reagent) solution was

added to the tube into which a swab containing the sample

was placed. Then, it was mixed thoroughly for 10 s and

kept at the room temperature for 10–15 min. Extraction

liquid was dropped into the round window specific for

Chlamydia. The test was done at room temperature in

10–20 min. Blood samples obtained for serologic studies

were taken to the laboratory, at the latest, 60 min. Chla-

mydia IgM antibodies were investigated using Micro-

ELISA (Chlamydia trachomatis Ig M ELISA.; Novum

Diagnostica GMBH, Germany). Absorbance values 10%

above the cut-off were considered positive while values

10% below and above the patient value were regarded as

negative.

In an aim to investigate sperm parameters for semen

analysis, sperm samples were put into polypropylene

tubes after 3 days of sexual abstinence. Then, the ejacu-

lates were allowed to liquefy in the sterilizator (NÜVE�-

Jouan, EC 150, France) at 37�C. After liquefaction,

samples were evaluated morphologically using Kruger’s

strict criteria. Seminal samples were stained (Spermac�

Stain.Sperm morphology kit.Ferti-Pro, Belgium). Mor-

phologic defects were classified into four groups namely,

head, mid-piece, tail, and acrosome defects. Samples were

evaluated twice in the counting chamber (MAKLER�,

sefi-medical instruments Ltd.) regarding motility and

concentration: once after liquefaction and again after

washing (through swim-up technique). Motility was clas-

sified into four groups: (a) rapid progressive motility, (b)

slow progressive motility, (c) non-progressive motility,

and (d) immotility. The eosin-vitality test was done in

immotile samples (above 50%). Live and dead cell pop-

ulations were determined through the evaluation of 100

sperm cells under the light microscope. The criteria for

normal semen are as the following: volume above 2.5 ml,

sperm concentration above 20 million/ml, normal sperm

morphology above 14%, and the sum of rapid (a) and

slow (b) progressive motility in two groups as above or

below a ? b = 50%.

Statistical analyses were carried out with SPSS 11

(Statistical Package for Social Sciences) for Windows.

Student t test was used to compare the parametric data

between the groups. Nonparametric statistics were per-

formed using Pearson’s Chi Square and Fisher’s Exact

Test. An alpha level of 0.05 was established as a criterion

for statistical significance.
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Results

53 fertile and 53 infertile couples (a total of 212 patients)

participated in our study. Infertile couples were selected

from those attending infertility clinic. 64.2% (n = 34) of the

infertile group had primary infertility while 35.8% (n = 19)

of the couples had secondary infertility. When it comes to

the fertile group, patients in this group were selected from

those attending the family planning clinic with \10-week

pregnancy. The mean age was calculated as 26.36 ±

5.77 years for infertile women, 30.43 ± 5.58 years for

infertile men, 32.47 ± 5.89 for fertile women, and 37.66 ±

7.02 for fertile men who were considered the control group

of the study. One year follow-up of the patients showed

24.52% (n = 13) of pregnancy rate in the infertile group.

The mean marriage age of infertile women was found to be

21.06 ± 5.27 while it was 20.66 ± 4.58 for fertile women.

No significant difference was detected between two groups

in terms of their marriage age, menarche, and age of first

sexual intercourse (p [ 0.05).

Causes of infertility

Infertile patients participating in our study were followed

for 1 year and they were grouped according to the causes

of infertility. Table 1 displays the causes of infertility.

Male factor infertility seems to be the most common cause

of infertility with a percentage of 60.4 (n = 32). Anovu-

lation and PCOS (34%, n = 18), hormonal disorders

(32.1%, n = 17), tubal factor (tubal pathologies or intra-

pelvic adhesions identified during HSG or laparoscopy:

24.5%, n = 13), and unexplained infertility (11.3%, n = 6)

were found to be the other causes of infertility, respec-

tively. Two of our patients were diagnosed with endome-

triosis by laparoscopy.

Urethral samples were collected from 53 fertile and 53

infertile men. Seminal samples were taken from 40 men in

the fertile group and 50 men in the infertile group. How-

ever, 13 men from the fertile group and 3 men from the

infertile group did not want to give seminal samples.

Culture materials for bacteriological analysis were taken

from all the patients.

The fertile and infertile groups had a mean gravity of

4.08 ± 1.89 and 0.55 ± 0.89, respectively. The mean

frequency of sexual intercourse was 2.53 ± 1.31 times per

week in the fertile group and 3.55 ± 1.05 times per week

in the infertile group. 34% of the women (n = 18) in the

infertile group and 28.3% of the women (n = 15) in the

fertile group reported smoking. When it comes to males, 34

infertile men (64.2%) and 32 fertile men (60.4%) reported

smoking. Smoking habit was not found to be significantly

different between the groups (p [ 0.05).

Effect of male factor in the infertile group (35.8%,

n = 19) was found to be higher than that of the fertile

group (7.5%, n = 4) (p \ 0.01). Varicocele was the most

common cause of male factor infertility with a percentage

of 17 in infertile group (n = 9). Six of these nine patients

had undergone operation for varicocele.

Sperm disorders

When the disorders in the sperm parameters of the men in

both groups were evaluated using Kruger’s strict criteria

(Table 2), sperm volume of the men in the infertile group

(2.57 ± 1.07 ml) was found to be lower than that of the

fertile group (3.25 ± 2.38 ml) (p \ 0.05). Sperm count,

liquefaction time, viscosity increase, the sum of motility

grades a and b (progressive motility), and normal

Table 1 Causes of infertility

Causes of infertility n (%)

Tubal factor 13 (24.5)

Male factor 32 (60.4)

Age factor 4 (7.5)

Hormonal disorders 17 (32.1)

Uterine factors 4 (7.5)

Anovulation and polycystic ovarian syndrome (PCOS) 18 (34)

Unexplained infertility 6 (11.3)

Endometriosis 2 (3.8)

Table 2 Sperm parameters

Infertile group Fertile group p

Sperm count (million/ml) 77.36 ± 47.45 88.90 ± 49.95 [0.05

Volume (ml) 2.57 ± 1.07 3.25 ± 2.38 \0.05

Liquefaction time (min) 25 ± 11.18 24.75 ± 11.76 [0.05

Normal morphologic

sperm (%)

6.20 ± 3.52 7.03 ± 4.41 [0.05

Motility (a ? b [ 50%) 14 (28%) 12 (30%) [0.05

Increased viscosity 7 (14%) 4 (10%) [0.05

Azospermia 3 (5.7%) 0

Oligozoospermia 0 0

Teratozoospermia 11 (20.8%) 6 (11.3%)

Astenozoospermia 1 (1.9%) 5 (9.4%)

Teratoastenozoospermia 30 (56.4%) 23 (43.4%)

Teratooligoastenozoospermia 2 (3.8%) 2 (3.8%)

Teratooligozoospermia 1 (1.9%) 0

Did not agree to give

spermiogram

2 (3.8%) 13 (24.5%)

Normal spermiogram 3 (5.7%) 4 (7.6%)

Total 53 (100%) 53 (100%)
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morphology sperm rate between two groups were not found

to be different according to Kruger’s criteria (p [ 0.05).

The sperm count of infertile group was 77.36 ±

47.45 million/ml while fertile group’s sperm count was

88.90 ± 49.95 million/ml. Although sperm concentration

did not differ statistically between two groups in terms of

motility and sperm morphology, it was found to be lower in

infertile men (p = 0.235).

Serology

Prevalence of Chlamydia IgM antibodies in infertile and

fertile women was positive with the percentages of 7.6 for

infertile women and 15.1 for fertile women. 1.9 and 5.7% of

these positive values were considered suspicious positive,

respectively. On the other hand, antibodies positivity was

found in three infertile men (5.7%) and one fertile man

(1.9%) (p [ 0.05). No infertile men was found to be Chla-

mydia antigen positive while one man in the fertile group

(1.9%) was found to have Chlamydia T antigen. When it

comes to women, three women in the infertile group (5.7%)

were found to be Chlamydia antigen positive while there

was not found to be any antigen in the fertile group

(p [ 0.05). As seen in Table 3, prevalence of Chlamydia

IgM antibodies in infertile couples was not significantly

different than that of fertile couples (p [ 0.05).

Ureaplasma antigen positivity

Ureaplasma antigen was found to be positive in 11 infertile

women (20.8%), 13 infertile men (24.5%), 22 fertile

women (41.5%) and 20 fertile men (37.7%), which was not

statistically significant (p [ 0.05). Sperm volume of Ure-

aplasma positive men was 2.81 ± 1.07 ml in infertile cases

and 4.1 ± 3.71 ml in fertile cases. Sperm volume of ure-

aplasma negative men was 2.49 ± 1.07 ml in infertile men

and 2.74 ± 0.68 ml in fertile men. Sperm volume was not

found to differ between Ureaplasma positive and negative

men (p [ 0.05). Moreover, sperm concentration was not

found to be significantly different between ureaplasma

negative (77.35 ± 50.93 million/ml) and positive men

(77.38 ± 37.97 million/ml) (p [ 0.05).

Mycoplasma hominis antigen positivity

Positivity was identified in one female patient in the

infertile group (1.9%) and two female patients in the fertile

group (3.8%). Mycoplasma infection was found to be

positive in two male infertile patients (3.8%) and four male

fertile patients. These results were not statistically signifi-

cant (p [ 0.05).

Feeding percentage of Mycoplasma and Ureaplasma in

medium was not found to be different between fertile

(54.8%, n = 29) and infertile (34%, n = 18) groups

(p [ 0.05) (Table 4). Antibiograms were also evaluated.

Antibiotic resistance was detected in four patients (7.6%)

in the infertile group and 12 patients (22.7%) in the fertile

group. The most common antibiotic resistance was oflox-

acine with a percentage of 11.3.

Antigen positivity for any three antigens was found to be

28.3% in infertile women (n = 15) and 45.3% for fertile

women (n = 24). When it comes to males, it was 24.5% in

infertile men (n = 13) and 37.7% in fertile men (n = 20).

Although there seems to be a difference in both groups in

terms of antigen positivity, it was not significantly different

(p [ 0.05).

As a result of the treatment given to infertile patients, 13

women (24.5%) got pregnant at the 1 year follow-up. Six

women (11.3%) got spontaneously pregnant without any

treatment while six women (11.3%) got pregnant through

IVF. Two of these patients (3.8%) had miscarriage under

20 weeks. 37 patients (69.8%) in the infertile group have

not succeeded pregnancy through the treatment or they

have been still taking the treatment. Seven patients of the

infertility group (13.2%) reported giving up the treatment

for any reason.

Discussion

Chlamydia and Ureaplasma infections are among the most

common causes of sexual transmitted diseases [18]. As a

result of genital duct obstruction and testicular damage,

these infections reduce fertility by impairing sperm func-

tions. However, it is quite difficult to diagnose these

Table 3 Prevalence of

Chlamydia IgM Antibodies in

both groups

Antibody Chlamydia

IgM (?)

Chlamydia

IgM (-)

Chlamydia

IgM (?) (gray zone)

p

Groups n (%)

Infertile women (n = 53) 3 (5.7) 49 (92.5) 1 (1.9) [0.05

Fertile women (n = 53) 5 (9.4) 45 (84.9) 3 (5.7)

Infertile men (n = 53) 2 (3.8) 50 (94.3) 1 (1.9) [0.05

Fertile men (n = 53) 1 (1.9) 52 (98.1) –
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infections due to their being clinically silent nature, the

relative difficulty of the diagnosis, the antibacterial effect

of sperm, the high possibility of contamination with other

urethral organisms and the difficulty of culturing [18, 19].

Epididymis of the male genital tract has a crucial role on

sperm maturation and transport as well as the enhancement

of sperm functions. Studies showed that Chlamydia infec-

tion is responsible for 40–80% of epididymitis cases [2].

Prevalence of Chlamydia infection was 12.6% among 284

infertile male patients, but no significant differences were

noted between Chlamydia positive and negative group in

terms of any sperm parameters except sperm volume

groups [11].

A study of 1,023 men revealed a relationship between

Chlamydia infection and sperm dysfunction and showed

significant improvement among these patients after anti-

biotic treatment [10]. However, in another study, no effect

was identified on seminal parameters and sperm penetra-

tion tests, but it was stated that Chlamydia infection was a

risk factor for tubal factor infertility among infertile cou-

ples [20].

A large number of studies have suggested that positive

markers for Chlamydia infection are not associated with

altered sperm parameters [21–28]. Others, however, have

found that Chlamydia infection correlates with reduced

sperm motility [6–9], increased proportion of sperm

abnormalities [10], significant reductions in semen density,

sperm morphology, and viability [29] and increased like-

lihood of leukocytospermia [9].

In our study, no relationship was observed between

Chlamydia infection and sperm parameters. Prevalence of

Chlamydia was similar in fertile and infertile groups and no

relationship was identified between infertility and Chla-

mydia occurrence rate. Chlamydia prevalence was found to

be between 0.1 and 8.7% among infertile women and tubal

infertility risk factor due to pelvic inflammatory disease

associated with Chlamydia infection was found to be

10–20% [30, 31]. Our study revealed that the rate of

Chlamydia infection among infertile women was 5.7% and

that was not different from that of fertile women.

Many studies showed that there was no correlation

between serology and antigen detection. The level of

bacteria was not associated with serology [31]. In our

study, there was not found to be any significant correlation

between serology and antigen detection.

According to serologic results, Chlamydia and Urea-

plasma infections caught by couples’ male partners are

seen in 25% of the cases. The reason behind this is assumed

to be the lower concentration of bacteria in seminal fluid,

deficiency in the systemic humoral immune response or the

possible difficulties encountered during the arrival of

immune system cells to the male genital tract [32].

Ureaplasma was mostly determined in cervical secre-

tions and seminal fluids in infertile couples. It was indi-

cated that prevalence of Ureaplasma infection was 20.1%

in infertile women and 10–40% in infertile men [33–35].

Ureaplasma prevalence of infertile men (38.7%) was

found to be significantly higher than that of fertile men

(9.06%) and Ureaplasma adhesions (gold particles) was

seen in spilling germ cell surfaces and especially in mid-

piece and postacrosomal areas with electron microscopy

[36].

A study of artificial Ureaplasma infection in 47 rats

revealed a dramatic decrease in spermatogenesis in rat

testicles 3–5 weeks after the infection [37]. It was observed

that Ureaplasma had negative effects on sperm concentra-

tion, morphology and motility. However, these sperm

parameters seemed to improve significantly with effective

antibiotic treatment [3, 14, 37].

Rodriguez et al. found 47.3% of their infertile popula-

tion study group to be positive for at least one of the

microorganism (with 12.9% being Chlamydia, 0.3% go-

nococal infection, 23.5% Ureaplasma, 4.8% Mycoplasma

and showed that Chlamydia and Ureaplasma were related

to infertility [38]. Studies indicated that failed to demon-

strate any association between genital Mycoplasma and

infertility [15, 39, 40].

In our study, prevalence of Ureaplasma infection was

detected in 24.5% of infertile men, 20.8% of infertile

women; 37.7% of fertile men and 41.5% of fertile women.

No effect of Ureaplasma infection on sperm parameters

was found. There was no difference between fertile and

infertile groups in terms of the rate of Ureaplasma

infection.

Table 4 Frequency of antigen

prevalence
Antigen Ureaplasma Ag Mycoplasma Ag

Positive n (%) Negative n (%) Positive n (%) Negative n (%)

Groups

Infertile women (n = 53) 11 (20.8) 42 (79.2) 1 (1.9) 52 (98.1)

Fertile women (n = 53) 22 (41.5) 31 (58.5) 2 (3.8) 51 (96.2)

Infertile men (n = 53) 13 (24.5) 40 (75.5) 2 (3.8) 51 (96.2)

Fertile men (n = 53) 20 (37.7) 33 (62.3) 4 (7.5) 49 (92.5)

p [0.05 [0.05
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Some studies showed that Mycoplasma infection could

cause female infertility and impaired sperm parameters.

However, in our study, no correlation was found between

Mycoplasma infection and sperm parameters and infertility

[16, 17, 36].

It was informed that unexplained infertility was seen

between 0 and 31% of all infertility cases. The mean per-

centage of unexplained infertility was found to be 17%

[41]. In our study, unexplained infertility percentage was

found to be 11.3% (n = 6).

Chlamydia, Ureaplasma and Mycoplasma infections can

make some complications in fertile and infertile population.

Early diagnosis and treatment are very important to prevent

possible complications. These infections may be clinically

silent and as a result of this, complication rate may increase.

However, in our study, no difference was found between

fertile and infertile couples in terms of the effects of these

infections on sperm parameters and infertility. Moreover,

prevalence of these infections was found to be the same in

fertile and infertile groups. During infertility assessment,

infertile couples should not be routinely screened for these

infections without any clinically sound evidence.

Conflict of interest None.
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