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Abstract: (1) Background: Sexually Transmitted Infections (STIs) in men are a significant public health
problem due to the consequences they can have, such as chronic diseases, infertility, cancer, and even
death. This study aimed to determine the frequency of microorganisms associated with STIs in men
with urethritis attending urology consultations, and to explore their clinical correlations. (2) Methods:
A population that attended the urology consultation of the University Hospital “Dr. José E. González”
was studied. Written consent was obtained, and interviews and clinical history were conducted about
specific risk factors identifying signs and symptoms associated with any genitourinary condition;
after that, urine samples were collected. Identification of C. trachomatis, N. gonorrhoeae, U. urealyticum,
and M. genitalium was based on amplifying species-specific DNA fragments. (3) Results: A total of
200 patients were included. The mean age was 55 years (20–95). According to the interviews, only
32.5% (n = 65) had received prior sex education. Additionally, 75% (n = 150) do not usually use any
protection during sexual intercourse. Regarding clinical factors, 69.4% (n = 138) presented burning or
pain when urinating. Molecular analysis revealed the presence of C. trachomatis to be 9.5% (n = 19),
with U. urealyticum at 13% (n = 26), and M. genitalium at 2% (n = 4). (4) Conclusions: This is the most
extensive molecular epidemiological study of the frequency of STIs in men in Mexico in third-level
care and its association with different risk factors. As reported globally, a similar frequency of
C. trachomatis, U. urealyticum, and M. genitalium was detected.

Keywords: sexually transmitted disease; men; Chlamydia trachomatis; Ureaplasma urealyticum;
Mycoplasma genitalium

1. Introduction

Sexually transmitted infections (STIs) in men are a significant public health problem
due to the consequences they can have, such as chronic diseases, infertility, cancer, and
even death [1]. Numerous risk factors that influence the appearance of an STI have been
identified in men, the most important being the number of sexual partners, previous sexual
education, inconsistent condom use, and previous disease or STIs [2]. In addition, global
morbidity and mortality from sexually transmitted pathogens compromise quality of life,
and sexual and reproductive health [3].

STIs are the most common cause of infectious urethritis [4]. Coinfection of several
agents is frequent, mainly involved in Neisseria gonorrhoeae and Chlamydia trachomatis.
Other microorganisms include Mycoplasma genitalium, Trichomonas vaginalis, adenovirus,
and herpes simplex [5].

Urethritis is characterized by urethral inflammation and inflammation of the peri-
urethral glands, occurring with dysuria; in at least 50% of cases, a urethral flow originates
either purulent, mucopurulent, serous, or in more severe cases, a hemorrhagic flow, as well
as asymptomatic cases. The non-gonococcal origin of the infection will usually present
with fewer symptoms [6].
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There is little information on the causative agents of STIs in our country since there
are no relevant studies on the detection of these microorganisms, and reflections on their
association with sociodemographic, behavioral, and clinical factors, as well as coinfections
with different pathogens associated with STIs in men in a tertiary care hospital. Therefore,
the main purpose of this study was to determine the frequency of microorganisms associ-
ated with sexually transmitted infections in men with urethritis who attend the urology
consultation, and their clinical correlation.

2. Materials and Methods
2.1. Study Population

Two hundred male patients attended the Urology consultation at the Hospital—“Dr.
José E. González”—of the Universidad Autónoma de Nuevo Leon in Monterrey, Mexico.
The study was carried out from January 2019 to June 2020. In addition, sociodemographic,
behavioral, and clinical factors associated with genital infections were collected. The
inclusion criteria were that the patients were older than 18 years, and that they came to the
consultation for the first time. The exclusion criteria were patients who did not provide
their informed consent, or made an inadequate sample collection. This study was approved
by the Ethics and Research Committee of the Facultad de Medicina, Universidad Autónoma
de Nuevo León in Monterrey, Mexico (approval no. PC18-00005). All patients were granted
informed consent in writing or orally, as approved by the Ethics Committee. Patients who
tested positive for STIs were notified, screened, and treated. All patients underwent a rapid
screening test using a point-care test to detect HIV.

2.2. Sample Collection and DNA Extraction

For admission of the samples, urine collection was stipulated in a sterile container
provided in the urology consultation to the patients, which contained boric acid for con-
servation; they were asked for the first jet of urination, with a volume between 10 and
20 mL. The sample was taken to the laboratory in less than 2 h. DNA was extracted using
the commercial ISOLATE II Genomic DNA Kit (Bioline, London, UK).

2.3. PCR Detection

PCR was performed in a Biometra TOne Thermal Cycler (Analytic Jena AG, Montreal,
QC H3C 0J7, Canada). The detection for C. trachomatis was performed by amplification
of the Phospholipase D Endonuclease Superfamily Protein (PLDESP) gene [7]; for the PCR
reaction, the total volume was 25 µL, consisting of 12.5 µL of Master Mix (GoTaq® Green
Maker Mix Protocol, Promega, Madison, WI, USA), 0.75 µL of MgCl2 (3 mM), 7.75 µL
of sterile water, 2 µL of template DNA, and 1 µL of forward and reverse primers CT-F
(5′-TCTTTTTAAACCTCCGGAACCCACTT-3′) and CT-R (5′-GGATGGCATCGCAT
AGCATTCTTTG-3′), respectively. The amplification conditions were: 5 min at 94 ◦C,
30 cycles of 1 min at 95 ◦C, 30 s at 57 ◦C, 22 s at 72 ◦C, and final extension at 72 ◦C for
7 min. The size of the PCR product was 360 bp.

N. gonorrhoeae was detected by amplification of the cppB gene [8]; for the PCR reac-
tion, the total volume was 25 µL, consisting of 12.5 µL of Master Mix (GoTaq® Green
Maker Mix Protocol, Promega), 5.5 µL of sterile water, 5 µL of template DNA, and
1 µL of forward and reverse primers NG-F (5′-CGGCAGCATTCAATTTGTT-3′) and NG-R
(5′-AAAAAGCCGCCATTTTTGTA-3′), respectively. The amplification conditions were:
10 min at 94 ◦C, 35 cycles of 1 min at 94 ◦C, 1 min at 62 ◦C, 1 min at 72 ◦C, and final
extension at 72 ◦C for 10 min. The size of the PCR product was 162 bp.

U. urealyticum was detected by amplification of the urease gene [9]; for the PCR re-
action, the total volume was 25 µL, consisting of 12.5 µL of Master Mix (GoTaq® Green
Maker Mix Protocol, Promega), 7.5 µL of sterile water, 3 µL of template DNA, and 1 µL of
forward and reverse primers UU-F (5′-GGATTTGTTAGATATCGTCAAGG-3′) and UU-R
(5′-TCATCTTTTAAAGCTCCACATTATTAGT-3′), respectively. The amplification condi-
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tions were: 5 min at 95 ◦C, 35 cycles of 20 s at 95 ◦C, 1 min at 62 ◦C, 1 min at 72 ◦C, and
final extension at 72 ◦C for 5 min. The size of the PCR product was 429 bp.

M. genitalium was detected by amplification of the MgPa gene [10]; for the PCR
reaction, the total volume was 25 µL, consisting of 12.5 µL of Master Mix (GoTaq® Green
Maker Mix Protocol, Promega), 6.5 µL of sterile water, 5 µL of template DNA, and 1 µL of
forward and reverse primers MG-F (5′-ACCTTGATGGTCAGCAAAACTT-3′) and MG-R
(5′-CCTTTGATCTCATTCCAATCAGTA-3′), respectively. The amplification conditions
were: 5 min at 95 ◦C, 35 cycles of 20 s at 95 ◦C, 1 min at 62 ◦C, 1 min at 72 ◦C, and final
extension at 72 ◦C for 5 min. The size of the PCR product was 281 bp.

The amplification products were visualized using electrophoresis on a 2.5% agarose
gel stained with 1 µg/mL ethidium bromide, compared with a standard DNA molecular
weight (DNA Molecular Weight, Marker 100, Sigma Aldrich, St. Louis, MO, USA), and
developed with a UV transilluminator (UVP Transilluminator M-20V, Analytik-Jena, Beverly,
MA, USA).

2.4. Statistical Analysis

The qualitative variables were summarized by calculating absolute frequency ex-
pressed in percentages. Multivariate logistic regression models were used to estimate the
odds ratio (OR) with 95% confidence intervals (95% CI) for the association between risk
factors and the prevalence of STIs. All the PCR assays were performed in duplicate to con-
firm the detection of the microorganism. p-values ≤ 0.05 were considered significant. All
statistical analyses were performed using R software (V 4.2.2) (https://www.r-project.org/
(accessed on 17 October 2023)

3. Results

The mean age of the patients in this study was 55 years (20–95 years). Regarding
schooling, 34.5% (n = 69) only completed secondary school; 32% (n = 64) primary; 15.5%
(n = 31) higher education; 13% (n = 26) high school; and 5% (n = 10) had no schooling.
Additionally, 67.55% (n = 65) never received any type of sex education; 51.5% (n = 103)
reported having 0 to 5 lifetime sexual partners; and 96% (n = 192) reported only having
heterosexual relations. Furthermore, 75% (n = 150) do not usually use any protection during
sexual intercourse, and 29.5% (n = 59) said they had paid for sex. The most frequently
occurring symptom was burning or painful urination at 69.4% (n = 138), followed by
testicular inflammation at 11.9% (n = 23.8), penile discharge at 8.5% (n = 17), genital warts
at 5.5% (n = 11), and genital blisters or sores at 3% (n = 6). No patient tested positive
for HIV.

C. trachomatis was detected in 9.5% (n = 19) by the PLDESP gene, U. urealyticum in 13%
(n = 26) by amplifying the urease gene, M. genitalium in 2% (n = 4) by amplifying the MgPa
gene, and no positive isolation for N. gonorrhoeae was detected.

An association was identified with the different risk factors analyzed with a 95%
confidence level, where the Odds Ratio variables showed that a value of >1 was considered
a risk factor, while values <1 were considered risk factors. C. trachomatis and M. genitalium
infections were more frequent in patients aged ≥50 years (OR = 0.09, 95% CI 0.01–10.43,
and OR = 0.32, 95% CI 0.01–10.44, respectively), and U. urealyticum in patients aged
40–49 years (OR = 0.06, 95% CI 0.08–6.04); regarding the population that did not re-
ceive some type of sex education throughout their lives, a correlation was found with
C. trachomatis (OR = 0.49.95% CI 0.18–7.33), U. urealyticum (OR = 0.67, 95% CI 0. 28–1.55),
and M. genitalium (OR = 0.47, 95% CI 0.04–4.65); for those who had more than 20 sexual
partners throughout their life, a correlation was found with C. trachomatis (OR = 4.01, 95%
CI 15.46–41.71) and M. genitalium (OR = 3.46, 95% CI 0.11–3.45); and finally, a correlation
of C. trachomatis was observed with patients who reported that they had never used a
contraceptive method during sexual intercourse (OR = 1.20, 95% CI 0.25–5.70), Table 1.

https://www.r-project.org/
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Table 1. Associations of sexually transmitted pathogens with sociodemographic, behavioral, and
clinical characteristics of the total number of patients who attended urology consultation.

Total * C. trachomatis U. urealyticum M. genitalium

Characteristics n = 200% (n) p-Value OR 95% CI p-Value OR 95% CI p-Value OR 95% CI

Sociodemographic Factors

Age group (years)

20–29 11 (22) 0.256 4.71 0.74–5.30 0.350 4.71 0.77–5.40 0.256 4.71 0.74–5.30
30–39 12 (24) 0.324 4.01 0.18–1.33 0.345 4.01 0.01–2.33 0.324 4.01 0.18–1.3
40–49 9.5 (19) 0.085 0.06 0.01–7.04 0.050 0.06 0.08–6.04 0.085 0.06 0.07–7.04
≥ 50 67.5 (135) 0.045 0.09 0.01–10.43 0.032 0.09 0.01–7.48 0.035 0.32 0.01–10.44

Scholarship

None 5 (10) 0.758 0.91 0.01–10.95 0.736 0.90 0.07–8.92 0.758 0.91 0.01–10.95
Elementary 32 (64) 0.513 0.22 0.01–19.61 0.421 0.22 0.02–14.13 0.513 0.22 0.01–12.98

Middle school 34.5 (69) 0.256 0.06 0.07–7.04 0.299 0.06 0.01–5.04 0.256 0.06 0.01–6.54
High school 13 (26) 0.324 0.09 0.01–10.43 0.216 0.09 0.01–9.43 0.324 0.09 0.01–8.43
Bachelor’s 15.5 (31) 0.457 0.18 0.01–16.63 0.996 0.18 0.02–16.60 0.457 0.18 0.01–16.63

Behavioral Factors

Sex education

Yes 32.5 (65) 0.061 2.00 0.74–5.30 0.176 1.49 0.64–3.52 0.247 2.10 0.21–2.05
No 67.5 (135) 0.041 0.49 0.18–7.33 0.020 0.67 0.28–1.55 0.043 0.47 0.04–4.65

No. of previous sex partners

0–5 51.5 (103) 0.309 0.16 0.01–3.48 0.175 0.73 0.74–5.30 0.068 0.18 0.11–2.34
6–10 21.5 (43) 0.087 7.41 0.78–70.22 0.270 0.49 0.18–1.33 0.119 0.19 0.22–1.20

11–20 11.5 (23) 0.071 4.71 0.23–9.11 0.165 0.27 0.51–3.69 0.981 1.05 0.62–3.98
≥20 14 (28) 0.034 4.01 15.46–41.71 0.736 2.01 0.67–7.61 0.050 3.46 0.11–3.45

Contraceptive methods (frequency)

Yes 9 (18) 0.919 0.83 0.02–24.45 0.954 0.88 0.02–6.60 0.176 1.49 0.64–3.52
Most of the

time 16 (32) 0.130 0.08 0.01–2.01 0.131 0.08 0.01–2.6 0.186 3.17 0.28–1.55
No 75 (150) 0.015 1.20 0.25–5.70 0.825 1.25 0.37–6.80 0.175 0.31 0.11–3.08

Payment for sex

Yes 29.5 (59) 0.765 0.73 0.09–5.52 0.147 1.59 0.65–3.75 0.452 0.79 0.02–7.61
No 70.5 (141) 0.388 1.19 0.25–2.39 0.134 0.61 0.26–1.53 0.135 1.25 0.13–3.37

Sexual relations under the influence of alcohol and/or drugs

Yes 24 (48) 0.971 0.96 0.10–8.92 0.077 0.94 0.32–2.44 0.062 0.36 0.029–2.73
No 76 (152) 0.087 1.94 0.72–4.91 0.467 1.06 0.40–3.05 0.014 0.11 0.01–2.44

Clinical factors

Symptoms

Burning
urination 69.4 (138) 0.524 0.24 0.01–31.29 0.565 0.24 0.01–31.29 0.430 0.26 0.02–3.16
Testicular

inflammation 11.9 (23) 0.401 1.15 0.25–3.94 0.997 2.56 0.40–46.73 0.982 1.29 0.38–7.94

Penile
discharge 8.5 (17) 0.335 0.57 0.24–3.48 0.997 2.92 0.24–6.38 0.915 0.99 0.33–5.67

Genital warts 5.5 (11) 0.536 0.44 0.03–5.91 0.335 0.44 0.03–5.91 0.760 0.23 0.03–5.92
Blisters or

sores 3 (6) 0.668 0.65 0.09–4.52 0.535 0.65 0.09–4.52 0.091 0.78 0.09–3.99

* Total number of patients who attended urology consultation.

4. Discussion
4.1. Prevalence Comparison

The prevalence of STIs in Mexico in the case of men is not well known, since lim-
ited studies are conducted to evaluate pathogens related to C. trachomatis, N. gonorrhoeae,
U. urealyticum, and M. genitalium, so the information obtained is not representative of the
male population as a whole [11].

The overall frequency of STIs observed in this study’s population was 38.7% (n = 79),
which is similar to another study conducted in Spain, which included 203 samples of urine
and urethral exudates in men who were in prison, in which it was detected that 40.5%
of the population suffered from at least one STI [12]; it is also similar to another study
conducted in Germany, in which the overall prevalence of STIs was 30.1% in male patients
who had sex with men [13]. However, compared to other studies, the reported frequency
was lower, with the study conducted by Rich et al. in Israel reporting a prevalence of
26.7% in heterosexual men attending the STI clinic [14]; similarly, the case of the study
conducted by Kupprat and collaborators in the United States on 169 sexually active male
patients where at least 35% maintained a bisexual relationship, presented an STI frequency
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of 50% [15]. It should be noted that the study conducted in this work was in a tertiary health
care hospital, as in the previously mentioned studies. The prevalence of C. trachomatis
has been identified in different countries. In our study, a frequency of 9.5% (n = 13) was
obtained. The only previous study carried out in the Mexican male population was with
urethral samples, of which only 3.6% (n = 14) presented an active infection [16]; in another
study carried out in our country, 659 urine samples from men whose sexual partners were
infertile women were analyzed, obtaining a prevalence of 7.4% [17].

N. gonorrhoeae is responsible for gonorrhea. The WHO estimates that it has an incidence
rate in America of 0.6% in men aged 15 to 49 [3]. In this study, we did not detect the presence
of this bacterium, which could be because the type of sample used, in this case, urine, was
not as significant as another type of sample, such as a urethral exudate. It is essential to
emphasize that this bacterium does not survive more than 24 h at room temperature, and
that a unique transport medium is needed [18]. In this study, the sample was at 4 ◦C, and
Amies liquid medium with flocked swabs was used.

U. urealyticum is an etiological agent primarily related to male urethritis and is a
normal genital microbiota. A study conducted on male patients using urine samples from
83 patients obtained a frequency of 4.8% [19], much lower than that reported in this study.
In contrast, in a study conducted in Mexico by Solís and collaborators, they reported a
frequency of 53% for U. urealyticum infection [20], which is a much higher figure than
reported in this study. As for the variation of the different studies, it can be attributed
to the fact that U. urealyticum is regularly related to the microbiota of the male urethra,
and that if an infection by this bacterium occurs, it is even more related to the semen
sample and male infertility, according to a study by Rodríguez and collaborators, in which
they detected a higher frequency than that reported in this study, with 76% [21]. The
frequency of U. urealyticum varies in the literature from 5 to 42%, despite the contradictory
results shown about its pathogenicity in studies conducted in men [22]. In another study
conducted at Hiroshima University Hospital from December 2021 to May 2022, a frequency
of 2.3% was detected in male urine, which is lower than the prevalence found in our study’s
population [23].

M. genitalium is recognized as an etiologic agent of non-gonococcal urethritis in men.
A study conducted on men from urine samples of patients with urethritis found a frequency
of 12% [19], higher than in this study. In contrast, Gimenes and collaborators conducted a
study where a prevalence of M. genitalium of 3% was obtained in urine samples, similar to
our study. The prevalence of M. genitalium infections reported globally ranges from 1 to
10% [7].

4.2. Public Health Implications

Patients who did not receive some type of sex education throughout their lives, had
sex with more than 20 people, and did not frequently use a contraceptive method were
at increased risk of contracting a C. trachomatis infection. This can be explained because
this population does not prevent infection with the use of contraceptive methods, thus
confirming the studies carried out by Rondeau and collaborators, where early sex educa-
tion is associated with the prevention of infection in the future, thus establishing a base
knowledge so that they know the different complications that the disease has [24].

The study’s population was patients who already had a previous disease, which
is urethritis, in this case, reported as non-gonococcal. Hence, it is possible to attribute
that they have already received prior treatment. However, it is known that infection by
N. gonorrhoeae can be transient and relapse, despite being treated previously [18].
M. genitalium is detected more frequently in populations with risk factors such as the
number of sexual partners throughout their lives, reaching up to 5% in males [25].

STIs are a significant public health problem that affects both men and women. How-
ever, in this study, we focused on the implications of STIs in men. The implications of STIs
can go beyond physical health issues, affecting your psychological well-being and quality
of life as well. A key strategy for preventing STIs in men is promoting consistent and
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correct condom use. Education on the importance of protection during sexual intercourse,
as well as the accessible availability of condoms, are essential elements in this preventive
approach. Additionally, it is crucial to encourage open and honest communication about
sexual health between men and their partners, reducing the stigma associated with STIs
and promoting an environment conducive to informed decision-making. Early detection
and timely treatment are of paramount importance over the health implications.

A potential limitation of the study was the specificity of the population, since it was
only in male patients who came to the clinic for discomfort that, in this case, was urethritis,
and it was not carried out in an open population, which could give us a greater perspective
of the real frequency in the entire population, without bias. It should also be noted that
this study was carried out in a tertiary care hospital, which makes the population different
from that of a first-level of care, since, at the time of going to our hospital, many of the
patients reported that they had previously gone to a first-level consultation, but did not
see improvement with their discomfort. This opens the way for another study, but with
a population without symptoms since most STIs are asymptomatic. By making a timely
diagnosis, transmission and severe health complications caused by these microorganisms
can be avoided.

5. Conclusions

This is the largest molecular epidemiological study examining the frequency of
C. trachomatis, N. gonorrhoeae, U. urealyticum, and M. genitalium in men with urethritis
in tertiary care in Mexico, and its association with different risk factors. A similar frequency
of C. trachomatis, U. urealyticum, and M. genitalium was detected and reported worldwide.
STIs profoundly impact the health of men with urethritis, encompassing their physical,
emotional, and social well-being. Addressing this issue requires a comprehensive approach
that includes promoting safe sex practices, education, early detection, and combating
stigma, as the psychological impact of STIs on men is significant and multifaceted. An
approach that not only focuses on the physical aspect of these diseases, but also provides
emotional and psychological support to address the mental and emotional challenges
faced by those affected by STIs is necessary. Prevention and effective treatment of STIs are
essential to protect men’s health and prevent the spread of these infections.
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