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ABSTRACT. Mycoplasma spp. and Ureaplasma spp. belong to humans’ genitourinary microbiota and 

sometimes are associated with infections of the genitourinary tract. The aim of this study was to evaluate 

the occurrence of Mycoplasma spp. and Ureaplasma spp. in genital specimens from patients of the 15th 

Regional de Saúde of Paraná State, Brazil, and to correlate the results with clinical and laboratory data. A 

retrospective cross-sectional study was conducted, based on the analysis of results of vaginal, 

endocervical, urine and urethral culture for mycoplasmas from patients attended in a reference 

laboratory, from January 2009 to December 2016. We evaluated 2,475 results of culture for mycoplasmas. 

A total of 50.8% patients were positive for mycoplasmas. Of these, 76.8% had positive culture exclusively 

for Ureaplasma spp. and 4.7% for Mycoplasma hominis. Both microorganisms were isolated in the 

microbiology culture of 18.5% of patients. Among the positive culture, 81.4% had significant 

concentrations. Bacterial vaginosis was the most common alteration observed in association with 

mycoplasmas. The high positivity of cultures for mycoplasmas, especially Ureaplasma spp. found in our 

study, highlight the presence of these microorganisms in many of the genital tract disorders that can be 

sexually transmitted and, consequently, should not be neglected. 
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Introduction 

Mycoplasmas are small free-living microorganisms. These bacteria have no cell wall, which contributed 

to their classification in the mollicutes class, and have accentuated polymorphism and antimicrobial 

resistance to β-lactams (Domingues, Nogueira, Tavira, & Exposto, 2005). The lack of cell wall turns the 

microscopic visualization by Gram stain not applicable. However, the in vitro culture of mycoplasmas can be 

conducted in an enriched medium with precursors for biosynthesis of nucleic acids, proteins and lipids 

(Benfatti, Cordova, Guedes, Magina, & Cordova, 2010). 

Although mycoplasmas are agents of some infections (Galvão & Souza, 2013; Bayraktar, Ozerol, Gucluer, 

& Celik, 2010; Benfatti et al., 2010; Domingues et al., 2005; Penna et al., 2005; Deguchi et al., 2004), they 

still do not have a defined role in genital infections (Montagner, Cruz, Albini, Hörner, & Bernardi, 2007). 

These bacteria usually affect young people in reproductive age, of low socioeconomic status, sexually active 

and with multiple partners (Bayraktar et al., 2010; Domingues et al., 2005). Mycoplasma hominis and 

Ureaplasma spp. deserve attention in lower genitourinary tract infections acquired mainly through sexual 

contact, such as urethritis, pelvic inflammatory disease and intrapartum infections (Benfatti et al., 2010; 

Deguchi et al., 2004). Infection by these microorganisms can also cause infertility in both genders, by 

sequelae in the reproductive system, especially in the fallopian tube and in the ability of sperm migration 

(Penna et al., 2005). Mycoplasma hominis and Ureaplasma spp. are often associated with bacterial vaginosis 

as a result of a complex interaction between aerobic and anaerobic microorganisms (Montagner et al., 2007). 

Studies have associated the presence of clue cells to the occurrence of mycoplasma infection, showing a 

relationship of these microorganisms with bacterial vaginosis (BV) (Van Belkum, Van der Schee, Van der 

Meijden, Verbrugh, & Sluiters, 2001; Cedillo-Ramírez, Gil, Zago, Yáñez, & Giono, 2000). In men, it is 

associated with nongonococcal urethritis (Deguchi et al., 2004; Domingues et al., 2005).  
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The colonization rate of M. hominis and Ureaplasma spp. in genital samples is quite varied, reaching 50% 

and 80% in sexually healthy women, respectively (Waites, Schelonka, Xiao, Grigsby, & Novy, 2009) 

Consequently, it is difficult to know if mycoplasmas really are the disease-causing agent (Montagner et al., 

2007). In this sense, the concentration of these microorganisms in the biological sample collected must be 

determined to evaluate the need for treatment (Gilbert, Moellering, Eliopoulos, Chambers, & Saag, 2016). 

Values above 103 or 104 CCU mL-1 (color change units per mL) are considered as significant bacterial 

concentrations, depending on the biological material (Avelar, Bertão, Pádua, Cardoso, & Siqueira, 2007; 

Ferreira & Avila, 2001; 2013; Fourmaux & Bebear, 1997). Erythromycin, clindamycin, doxycycline, or 

amoxicillin may be considered for genital mycoplasmas treatment (Gilbert et al., 2016); however, some 

drugs are not effective for both genera (Galvão & Souza, 2013). 

Thus, this study aimed to evaluate the occurrence of Mycoplasma spp. and Ureaplasma spp. in genital 

specimens from patients of the 15th Regional de Saúde of Paraná State, Brazil, and to correlate the results 

with clinical and laboratory data.  

Material and methods 

A retrospective cross-sectional study was conducted based on the analysis of results of vaginal, 

endocervical, urine and urethral culture for mycoplasmas from patients attended at LEPAC, a university 

reference laboratory, from January 2009 to December 2016. 

Data of other auxiliary tests related to the diagnosis of genital tract infections were also collected. 

Patients’ records, containing the variables gender, age, symptoms and the results of bacterioscopy test, wet 

mount microscopy and genital culture, were used as an instrument for data collection. The study was 

approved by the ethics committee of the State University of Maringá, Paraná, Brazil (protocol 353,099). 

Thus, in this study, values ≥ 103 CCU mL-1 for vaginal secretions and urine, and ≥ 104 CCU mL-1 for 

endocervical specimens (color change units per mL) of mycoplasmas were considered significative values 

(Avelar et al., 2007; Ferreira & Avila, 2001; 2013; Fourmaux & Bebear, 1997). 

Using Microsoft Excel™ software, a spreadsheet was made with the collected variables, and data analysis 

was carried out using descriptive statistics. 

Results 

A total of 2,475 test results were analyzed, from which 2,421 (97.8%) were female and 54 (2.2%) male 

patients. Mycoplasma hominis and Ureaplasma spp. were detected in 1,257 (50.8%) patients. Of these, 965 

(76.8%) and 59 (4.7%) had positive cultures exclusively for Ureaplasma spp. and M. hominis, respectively. 

Both M. hominis and Ureaplasma spp. were detected in 233 (18.5%) patients (Figure 1). 

 

Figure 1. Occurrence of Mycoplasma hominis and Ureaplasma spp. in genital samples from patients attended at Laboratório de Ensino e 

Pesquisa em Análises Clínicas at State University of Maringá (LEPAC/UEM), Brazil, from January 2009 to December 2016. 
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The highest rate of mycoplasmas occurred in patients aged from 25 to 37 years (39.3%). However, cases were 

observed in patients who were from 12 to 76 years old. The lowest rate was in patients older than 62 years old. 

From the 1,257 mycoplasmas positive cultures analyzed, 1,024 (81.4%) had significant concentrations 

when considering values above 103 or 104 CCU mL-1 for M. hominis and/or Ureaplasma spp. Among these, 27 

patients were pregnant women and 59.3% had clinically significant concentrations for mycoplasmas.  

The most common patients’ complaint was vaginal or urethral discharge, reported by 1,871 (75.6%) 

patients. Of these, 987 (52.8%) had mycoplasma detected by culture, but significant concentrations were 

detected in 847 (45.3%) patients.  

Gram stain from a vaginal specimen was performed in 577 (45.9%) patients, who had a positive culture 

for mycoplasma. Increased number of leukocytes (+++ to ++++) was observed in 337 (58.4%) patients, and 

the absence or a small amount of Döderlein bacilli in 282 (48.9%).  

Among the patients, Trichomonas vaginalis was observed in thirteen exams, seven (53.8%) of which were 

associated with mycoplasmas. Of the 169 patients that showed yeasts and/or pseudohyphae by Gram stain, 

76 (45.0%) were associated with mycoplasma. Bacterial vaginosis was the alteration mostly found in 

association with mycoplasmas (76.3%). 

Alongside the culture for mycoplasma, cultures for other common etiologic agents were performed in 

1,119 (45.2%) patients. In 19 (1.7%), other cultures were detected: Enterococcus faecalis, Candida albicans, 

Candida tropicalis, Streptococcus agalactiae, Klebsiella pneumoniae and Neisseria gonorrhoeae. Of these, eight 

(42.1%) patients, all female, had some of the above microorganisms associated with mycoplasmas. 

Discussion 

Mycoplasma genital presence has been quite frequent and can have adverse effects on the genitourinary 

tract. In the agents’ studies, as consequence of their presence in the genital microbiota, a constant 

challenge is to establish the role of these microorganisms in the pathogenesis of human disease.  

The high frequency of M. hominis and Ureaplasma spp. found in this study corroborates the findings of 

others (Montagner et al., 2007; Domingues et al., 2005; Rodriguez et al., 2001), strengthening the common 

occurrence of these microorganisms in the genitourinary tract in some regions of the world. Mycoplasmas 

have been found in both men and women and are more frequent in women, perhaps due to the higher 

concern for health and the consequent demand for medical appointments (Benfatti et al., 2010). Even virgin 

women can be affected, presenting low concentrations of genital mycoplasmas (Mccormack et al., 1986). 

In our study, we observed that the most common infection pattern was Ureaplasma spp. mono-infection 

(76.8%), the second cause was coinfection pattern (18.5%) with both microorganisms, and just 4.7% had 

positive cultures exclusively for M. hominis, corroborating a study made in China in 2012 (Xiu, Zhang, Li, 

Wang, & Peng, 2019).  

Our results showed that 59.3% of pregnant women had clinically significant concentrations for 

mycoplasmas. Kusanovic et al. (2019), describe that Ureaplasma urealyticum and Mycoplasma hominis are the 

most common bacteria found in the amniotic fluid of patients with genetic amniocentesis, short cervix, and 

others uterine deficiencies or deformations. This description may explain our findings and corroborate the 

work of other authors (Montenegro et al., 2019; Cox et al., 2016; Hassan et al., 2006). 

Among the mycoplasmas, Ureaplasma spp. was more frequently isolated from patient’s genital samples 

participating in our study. Differently from our results, Rodriguez et al. (2001) reported that the most 

frequent was M. hominis, particularly in women in a study performed in Spain. On the other hand, in a 

previous study in the same geographic region where our study was conducted, Avelar et al. (2007) found 

more frequency of isolation of both species simultaneously. In a study carried out in the state of Minas 

Gerais, Brazil, using the polymerase chain reaction (PCR) methodology, Ureaplasma spp. also was the most 

frequently detected pathogen in ectocervical and endocervical samples (Rodrigues et al., 2011). 

Ureaplasma spp. and M. hominis have been implicated in a variety of clinical conditions primarily related 

to lower genital tract colonization and infection. A study made in India reported that 28.2% of the patients 

with urogenital infections were infected by genital mycoplasmas (Rawre et al. 2019). 

The simple detection of mycoplasma in a genital sample does not differentiate colonization from 

disease. Most colonized individuals remain asymptomatic, but there are considerable evidences that M. 

hominis and Ureaplasma spp. can also cause diseases (Rawre et al., 2019; Schlicht et al., 2004). Thus, 

mycoplasma quantitative culture is relevant, and it can be carried out by a microtiter method based on CCU 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Montenegro%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=30663264
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rawre%20J%5BAuthor%5D&cauthor=true&cauthor_uid=31417035
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rawre%20J%5BAuthor%5D&cauthor=true&cauthor_uid=31417035
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mL-1 in the sample. Ferreira and Avila (2013) considered cut-off concentrations values, for both 

microorganisms, ≥ 103 CCU mL-1, for vaginal secretions and urine and ≥ 104 CCU mL-1 for endocervical 

specimens (Rawre et al. 2019; Avelar et al., 2007; Ferreira & Avila, 2001; 2013; Fourmaux & Bebear, 1997). 

Other authors consider significative values concentrations ≥ 103 CCU mL-1 (Oplustil, Zoccoli, Tobouti, & 

Sinto, 2010; Raddi, Rossi, & Moreira, 1989; Mccormack et al., 1986). Once there is no agreement among 

significative values between authors, other laboratory findings and patients’ clinical data are essential for 

the correct valuation of these agents.  

Analyzing the cut-off points above mentioned, in the present study, 42.4% of the attended patients had 

significative values of mycoplasmas. For colonized patients, treatment is not indicated. Therefore, establishing 

whether the patient is infected or colonized is very important for the correct clinical management. 

In this study, from the patients who complained of increased genital secretion, 45.3% had mycoplasma 

concentrations ≥ 103 CCU mL-1. These data corroborate the research conducted by Bayraktar et al. (2010). 

However, other studies have also detected asymptomatic women with mycoplasma concentrations ≥ 103 

CCU mL-1 (Galvão & Souza, 2013; Bayraktar et al., 2010; Benfatti et al., 2010; Domingues et al., 2005; Penna 

et al., 2005; Deguchi et al., 2004). Also, we observed marked leucocyte presence in most patients who had 

cultures with concentrations ≥ 103 CCU mL-1 for M. hominis and Ureaplasma spp. This can be an auxiliary 

factor for the diagnosis of genital infections by these microorganisms, as previously reported in another 

study (Montagner et al., 2007). 

Bacterial vaginosis was the most frequent disturb found in association with mycoplasmas. The presence 

of other microorganisms such as E. faecalis, C. albicans, S. agalactiae, C. tropicalis and K. pneumoniae have 

been reported in other studies (Benfatti et al., 2010; Montagner et al., 2007; Penna et al., 2005; Cordova & 

Cunha, 2002). Nonetheless, the studies mentioned above reported only the correlation of mycoplasmas with 

the presence of clue cells and yeast and pseudohyphae, which were the most commonly found 

microorganisms. This might indicate that clue cells produce an alkaline environment, which exfoliates 

epithelial cells and facilitates the adhesion of mycoplasmas (Montagner et al., 2007). 

Association among T. vaginalis and M. hominis and U. urealyticum has been indicated as cause of genital 

disease (Penna et al., 2005), which corroborates the rate found in our study. In addition, the positivity of M. 

hominis and Ureaplasma spp. was observed in almost 60% of pregnant women. This high percentage of 

positive culture for mycoplasmas (≥ 103 CCU mL-1) in these patients arise some concern. The literature 

shows that the chance of abortion increases fivefold when associated with bacterial vaginosis and other 

pathogens, such as T. vaginalis, M. hominis and Ureaplasma spp. (Bayraktar et al., 2010). It is evident for us 

that research of mycoplasmas in a vaginal sample during pregnancy is of paramount importance in order to 

allow the adoption of appropriate measures for treating pregnant women and preventing complications for 

both baby and mother (Bayraktar et al., 2010). 

As the pathogenesis of M. hominis and Ureaplasma spp. have not been totally elucidated, Camilo, Monte, 

and Barcellos (2014) and Cedillo-Ramírez et al. (2000) suggest that trading conditions between them, which 

benefits either, are one of the factors that favor triggering the infection process. Also, it is possible that 

another microorganism that induces to disease may create favorable conditions for the growth of 

mycoplasmas (Camilo et al., 2014).  

Since infections of different sexually transmitted pathogens often present similar clinical symptoms, it is 

almost impossible to distinguish them from mycoplasmas clinically. In this sense, the quantitative 

mycoplasma culture is essential to help elucidating this issue (Xiu et al., 2019).  

Conclusion 

The high positivity of cultures for mycoplasmas, especially Ureaplasma spp. found in our study highlights 

the importance of these microorganisms in many of the genital tract disorders that can be sexually 

transmitted and, consequently, should not be neglected. In addition to showing the high positivity of 

mycoplasma cases, this study indicates the importance of continuing to study these bacteria, both in 

patients with genital symptoms and in asymptomatic patients. 

Acknowledgements 

We are grateful to the collaborators of the Laboratory of Medical Bacteriology of the State University of 

Maringá, Paraná, Brazil. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Rawre%20J%5BAuthor%5D&cauthor=true&cauthor_uid=31417035


Occurrence of mycoplasmas Page 5 of 6 

Acta Scientiarum. Health Sciences, v. 42, e50926, 2020 

References 

Avelar, G. S., Bertão, S. A. S., Pádua, R. A. F., Cardoso, R. F., & Siqueira, V. L. D. (2007). Mycoplasma hominis 

e Ureaplasma sp. em amostras do trato genitourinário e sua relação com sintomas de infecção genital. 

Revista Brasileira de Análises Clínicas, 39(4), 295-298.  

Ferreira, A. W., & Avila, S. L. M. (2001). Diagnóstico laboratorial das principais doenças infecciosas e auto-

imunes (2a. ed.). Rio de Janeiro, RJ: Guanabara Koogan. 

Ferreira, A. W., & Avila, S. L. M. (2013). Diagnóstico laboratorial das principais doenças infecciosas e auto-

imunes (3a. ed.). Rio de Janeiro, RJ: Guanabara Koogan. 

Bayraktar, M. R., Ozerol, I. H., Gucluer, N., & Celik, O. (2010). Prevalence and antibiotic susceptibility of 

Mycoplasma hominis and Ureaplasma urealyticum in pregnant women. International Journal of Infectious 

Diseases, 14(2), e90-e95. DOI: 10.1016/j.ijid.2009.03.020 

Benfatti, C. S., Cordova, S. M., Guedes, A., Magina, M. D. A., & Cordova, C. M. M. (2010). Atividade 

antibacteriana in vitro de extratos brutos de espécies de Eugenia sp. frente a cepas de molicutes. Revista 

Pan-Amazônica de Saúde, 1(2), 33-39. doi: 10.5123/S2176-62232010000200003 

Camilo, C. C., Monte, R. L., & Barcellos, J. F. M. (2014). O papel dos micoplasmas nas infecções urogenitais. 

Scientia Amazonia, 3(1), 81-95.   

Cedillo-Ramírez, L., Gil, C., Zago, I., Yáñez, A., & Giono, S. (2000). Association of Mycoplasma hominis and 

Ureaplasma urealyticum with some indicators of nonspecific vaginitis. Revista Latinoamericana de 

Microbiologia, 42(1), 1-6.   

Cordova, C. M. M., & Cunha, R. A. F. (2002). Detecção de Mycoplasma genitalium, M. fermentans e M. 

penetrans em pacientes com sintomas de uretrite e em indivíduos infectados pelo HIV-1 no Brasil. Jornal 

Brasileiro de Patologia e Medicina Laboratorial, 38(2), 111-118. DOI: 10.1590/S1676-24442002000200007 

Cox, C., Saxena, N., Watt, A. P., Gannon, C., Mckenna, J. P., Fairley, D. J., … Coyle, P. V. (2016). The common 

vaginal commensal bacterium Ureaplasma parvum is the journal of maternal-fetal & neonatal medicine 7 

associated with chorioamnionitis in extreme preterm labor. The Journal of Maternal-Fetal & Neonatal 

Medicine, 29(22), 3646-3651. DOI: 10.3109/14767058.2016.1140734 

Deguchi, T. M. D., Yoshida, T. M. S., Miyazawa, T. M. S., Yasuda, M., Tamaki, M., Ishiko, H., & Maeda, S.-I. 

(2004). Association of Ureaplasma urealyticum (biovar 2) with nongonococcal urethritis. Sexually 

Transmitted Diseases, 31(3), 192-195. DOI: 10.1097/01.olq.0000114653.26951.71 

Domingues, D., Nogueira, F., Tavira, L., & Exposto, F. (2005). Micoplasmas: que papel nas infecções 

humanas? Acta Medica Portuguesa, 18(5), 377-384.  

Fourmaux, S., & Bebear, C. (1997). Infections urogénitales liées aux Chlamydia et aux Mycoplasmes. Progrès 

en Urologie, 7(1), 132-136.   

Galvão, N. A., & Souza, E. L. (2013). Micoplasmas genitais e seu papel em infecções respiratórias em recém-

nascidos. Pulmão RJ, 22(3), 53-57.   

Gilbert, D. N., Moellering, R. C., Eliopoulos, G. M., Chambers, H. F., & Saag, M. S. (2016). La Guía Sanford 

para el tratamiento antimicrobiano 2013 (43th ed). Sperryville, VA: Sanford Guide. 

Hassan, S., Romero, R., Hendler, I., Gomez, R., Khalek, N., Espinoza, J., ... Sorokin, Y. (2006). A sonographic 

short cervix as the only clinical manifestation of intraamniotic infection. Journal of Perinatal Medicine, 

34(1), 13-19. DOI: 10.1515/JPM.2006.002 

Kusanovic, J.P., Vargas, P., Ferrer, F., Díaz, F., Córdova, V., Martinovic, C., ... Escobar, M. F. (2019). 

Comparison of two identification and susceptibility test kits for Ureaplasma spp. and Mycoplasma hominis 

in amniotic fluid of patients at high risk for intra-amniotic infection. The Journal of Maternal-fetal & 

Neonatal Medicine, 1-9. DOI: 10.1080/14767058.2019.1572742  

Mccormack, W. M., Rosner, B., Alpert, S., Evrard, J. R., Crockett, V. A., & Zinner, S. H. (1986). Vaginal 

colonization with Mycoplasma hominis and Ureaplasma urealiticum. Sexually transmitted diseases, 13(2), 

67-70. DOI: 10.1097/00007435-198604000-00002 

Montagner, C., Cruz, C. F. & Albini, C. A., Hörner, R., & Bernardi, P. (2007). Prevalência de casos de 
Mycoplasma hominis e Ureaplasma urealyticum nas secreções endocervicais e urinas de primeiro jato em 
um laboratório de análises clínicas de Brusque-SC. Revista Brasileira de Análises Clínicas, 39(2), 83-88.  
Retrieved from http://www.rbac.org.br/wp-content/uploads/2016/08/RBAC_Vol39_n2-Completa.pdf 



Page 6 of 6  Santos et al. 

Acta Scientiarum. Health Sciences, v. 42, e50926, 2020 

Montenegro, D.A., Borda, L.F., Neuta, Y., Gómez, L.A., Castillo, D.M., Loyo, D., & Lafaurie, G.I. (2019). Oral 

and uro-vaginal intra-amniotic infection in women with preterm delivery: a case-control study. Journal 

of Investigative and Clinical Dentistry, 10(2), e12396. DOI: 10.1111/jicd.12396  

Oplustil, C. P., Zoccoli, C. M., Tobouti, N. R., & Sinto, S. I. (2010). Procedimentos básicos em Microbiologia 

Clínica (3a. ed.). São Paulo, SP: Editora Sarvier.  

Penna, I. A., Duarte, G., Ferriani, R. A., Machado, A. A., Romão, G. S., Reis, R. M., & Moura, M. D. (2005). 

Frequency of Infection with Mycoplasma hominis and Ureaplasma urealyticum in infertile women and 

clinical repercussions. Revista Brasileira de Ginecologia e Obstetrícia, 27(2), 64-68. DOI: 10.1590/S0100-

72032005000200004 

Raddi, M. S. G., Rossi, R., & Moreira, S. I. (1989). Estudo comparativo do espermograma em portadores e não 

portadores de Ureaplasma urealyticum no líquido seminal. Revista Brasileira de Patologia Clínica, 25(1),10-

13.  (não disponível para consulta) 

Rawre, J., Dhawan, B., Khanna, N., Sreenivas, V., Broor, S., & Chaudhry, R. (2019). Distribution of Chlamydia 

trachomatis ompa genotypes in patients attending a sexually transmitted disease outpatient clinic in New 

Delhi, India. The Indian Journal of Medical Research, 149(5), 662-670. DOI: 10.4103/ijmr.ijmr_1171_17 

Rodrigues, M. M., Fernandes, P. A., Haddad, J. P., Paiva, M. C., Souza, M. D. C. M., Andrade, T. C. A., & 

Fernandes, A. P. (2011). Frequency of Chlamydia trachomatis, Neisseria gonorrhoeae, Mycoplasma 

genitalium, Mycoplasma hominis and Ureaplasma species in cervical samples. Journal of Obstetrics and 

Gynaecology, 31(3), 237-241. DOI: 10.3109/01443615.2010.548880 

Rodriguez, R., Hernandez, R., Fuster, F., Torres, A., Prieto, P., & Alberto, J. (2001). Infección genital y 

esterilidad. Enfermedades Infecciosas y Microbiologia Clinica, 19(6), 261-266. DOI: 10.1016/S0213-

005X(01)72632-8 

Schlicht, M. J., Lovrich, S. D., Sartin, J. S., Karpinsky, P., Callister, S. M., & Agger, W. A. (2004). High 

prevalence of genital mycoplasmas among sexually active young adults with urethritis or cervicitis 

symptoms in La Crosse, Wisconsin. Journal of Clinical Microbiology, 42(10), 4636-4640. DOI: 

10.1128/JCM.42.10.4636-4640.2004 

Van Belkum, A., Van der Schee, C., Van der Meijden, W. I. V. D., Verbrugh, H. A., & Sluiters, H. J. (2001). A 

clinical study on the association of Trichomonas vaginalis and Mycoplasma hominis infections in women 

attending a sexually transmitted disease (STD) outpatient clinic. FEMS Immunology & Medical 

Microbiology, 32(1), 27-32. DOI: 10.1111/j.1574-695x.2001.tb00529.x 

Waites, K. B., Schelonka, R. L., Xiao, L., Grigsby, P. L., & Novy, M. J. (2009). Congenital and opportunistic 

infections: Ureaplasma species and Mycoplasma hominis. Seminars in Fetal and Neonatal Medicine, 14(4), 

190-199. DOI: 10.1016/j.siny.2008.11.009 

Xiu, L., Zhang, C., Li, Y., Wang, F., & Peng, J. (2019). Simultaneous detection of eleven sexually transmitted 

agents using multiplexed PCR coupled with MALDI-TOF analysis. Infection and Drug Resistance, 12, 2671-

2682. DOI: 10.2147/idr.s219580 

 


