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Abstract: This retrospective analysis was to study the prevalence of 

Sexually Transmitted Diseases (STD) in a Reproductive Medical Center in 

Hong Kong. A total of 1190 patients were included in this study. Group 1A, 

couples had no symptoms but presented with subinfertility; Group 1B, the 

subfertile couples were positive for either Chlamydia trachomatis (CT) or 

Ureaplasma urealyticum (UU); Group 2, couples with symptoms were 

offered full STD screening including CT, UU, Mycoplasma hominis (MH), 

Neisseria gonorrhoea (NG), Syphilis, Herpes Simplex Virus 1 and 2. The 

methods of ELISA and quantitative real-time PCR were used for these 

analyses. Group 1A: UU detection rates in both male and female (13.84 v.s. 

37.07%) were significantly higher than that of CT (5.65 v.s. 5.57%); Group 

1B and Group 2: For those who had Full STD check, UU and MH detection 

rates were significantly higher than that of CT (35, 13.7 and 7.1% 

respectively). Over 47% of patients showed positive for one or more 

organism. In the subfertile couples, the UU and CT detection rates were 

much higher in females than those in males. Both semen and urine samples 

gave the same rates of infection among CT, UU, NG and MH. U. 

urealyticum infection rate rather than Chlamydis trachomatis infection is 

highest in Hong Kong. The infection rate in females is higher than in males. 

The detection rates in semen and urine samples in males are similar. 
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Introduction 

The screening for Sexually Transmitted Diseases 

(STD) is a routine procedure for all patients receiving 

fertility treatment. With an increasing demand on sperm 

donors and egg donors, STD screening draws more 

attention to both patients and professionals. In U.S., STD 

prevalence was 15 million (Cates, 1999) and this number 

continues to rise every year. To date, there are not many 

publications on STD in the infertility field. Such 

information would shed light on making guidelines by 

the regulatory bodies. 

According to the Hong Kong guidelines for screening 

of potential gamete/embryo donors and recipients against 

infectious diseases, the following serological tests should 

be performed: 
 

• HIV 

• Syphilis 

• Hepatitis B surface antigen (HBsAg) 

• Hepatitis B core antibody (anti-HBc) (IgG and IgM) 

• Hepatitis C antibody 

• Antibody tests (IgG and IgM) for CMV 

• Semen, urine or urethral cultures for Neisseria 

gonorrhoeae. Either urethral or urinary testing for 

Chlamydia trachomatis should be performed 

 
CT is an obligate intracellular human pathogen. It is a 

gram-negative bacterium which appears as either 
coccoid or rod shape under light microscope. CT 
includes three human biovars: (1) Serovars Ab, B, Ba or 
C. They cause infection of the eyes (trachoma), which 
can lead to blindness. (2) Serovars D-K can cause 
urethritis, pelvic inflammatory disease, ectopic 
pregnancy, neonatal pneumonia and neonatal 
conjunctivitis. (3) Serovars L1, L2 and L3 which could 
cause lymphogranuloma venereum.  

CT infections may cause chronic pelvic pain, ectopic 
pregnancy and infertility. Patients with CT infections are 
often not aware of their disease. In U.S., there are 
approximately 4 million people infected each year. Its 
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prevalence is about 5% (CDCP, 2009). In South Africa, 
the reported infection rates were higher (5.9-33%) 
among general populations showing a big regional 
difference (Buve et al., 2001; Isibor et al., 2005; 
Nwankwo and Sadiq, 2014). Therefore CT has been the 
main target for general population screening. 

Non-specific urethritis, proctitis (rectal disease with 

bleeding), trachoma and infertility are seen in both 

genders. The most commonly seen in men are prostatitis 

and epididymitis. Women, once infected, would suffer 

from cervicitis, pelvic inflammatory disease, ectopic 

pregnancy and acute/chronic pelvic pain. Trachoma and 

pulmonary infection are also seen in neonates. There are 

approximately 600 million people infected with 

Chlamydia worldwide, of which 20 million became 

blind. In Hong Kong, it is unclear whether there are 

other pathogens which need to be screened apart from 

the routinely screened STDs. 

The aims of this study are to address three questions, 

namely, (1) Is CT the most prevalent organism in Hong 

Kong? (2) What is the relative prevalence of the various 

STD organisms? (3) For males, which sample is the 

more sensitive for STD screening, semen or urine? 

Materials and Methods 

This is a retro prospective study encompassing over 

1190 patients, approved by the local Ethic Committee, 

chaired by the first author, Clement Leung-Kwok Chan. 

The urine and semen samples were routinely collected 

from the patients who visited the Women’s Health and 

Reproductive Medical Center in Hong Kong during July 

1, 2005 to June 30 2013. Patients were divided into two 

groups based on their presenting symptoms. 
 
Group 1A: Female patients presented with subfertility 

or with vaginal discharge and male 

subfertility patients with discharges went 

through initial screening for DNA of CT (n 

= 1039) and UU (n = 1190) using the 

method of Real Time PCR. 

Group 1B: If these patients were positive for the above 

initial testing, the couples were tested with 

full STD checking including CT, UU, MH, 

NG, syphilis (VDRL or RPR), IgG of Herpes 

Simplex Virus (HSV) 1 and 2. 

Group 2: Full STD check was also carried out for the 

patients who presented with pelvic or genital 

infection, or pelvic pain (n = 620). 

Real-Time PCR 

Detection of CT, NG, MH, UU DNA in 
endocervical scrapping, semen and urine samples was 
conducted by the methods of real-time PCR using 
Applied Biosystem 7500 (basedon 36% prevalence of 
infection, sensitivity, specificity, PPV and NPV were 
87, 96, 94 and 93% respectively). 

Syphilis Serology Detection 

Rapid Plasma Reagin (RPR): RPR Card Test 
(Arlington Scientific, Inc., ASI) for Syphilis was 
conducted. It is a qualitative and semi-quantitative non-
treponemal flocculation test for detection of reagin 
antibodies in human serum and plasma. 

Enzyme-Linked Immunosorbent Assay (ELISA) 

Antibodies against HSV type 1 and HSV type 2 were 
analyzed by ELISA with 100% sensitivity and specificity. 

The Chlamydia antigens were analyzed by ELISA. 
The antibodies against Chlamydia antigens were 
detected by Direct Fluorescent Antibody Test (DFA). 

Chlamydia Cell Culture 

Suspected Chlamydia samples were cultured in a vial 
of cells in the laboratory. The pathogen infected cells, 
after 48 h (up to 2 days), were stained and viewed under 
a fluorescent light microscope. 

The data were analysed by Chi Square Test. 

Results 

Results of Group 1A were tabulated in the Table 1. 

The infection rate for CT was similar in both female and 

male patients (5.57 and 5.65%). Both female and male 

patients had higher detection rates of UU compared with 

those of CT (37.07 v.s. 5.57%, P<0.001 in females; 

13.84 v.s. 5.65%, P = 0.006 in males). Also, detection 

rate for UU was significantly higher in females (37.07%) 

compared to males (13.84%, P<0.001). 
Among the full STD check (Group 1B and Group 2, 

n = 620), 52% of the patients were negative, whereas UU 
detection rate was highest (27.9%) in all categories 
detected (Table 2). 

Table 3 showed detection rates in those with full STD 

check in relation to the presenting symptoms. There is no 

difference among the diagnoses. However, the detection 

rate for HSV1was the highest (74.5%, P = 0.015), 

followed by the second highest of UU infection (35.5% 

P<0.001) (Table 3). 

 
Table 1. Initial screening of CT and UU for patient Group 1A 

 Chlamydia trachomatis Ureaplasma urealyticum Pvalue 

Female 48/862 (5.57%) 334/901 (37.07%) <0.001 

Male 10/177 (5.65%) 40/289 (13.84%) <0.01 

Pvalue >0.05 <0.001 

No. of cases 1039  1190  
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Table 2. Full STD screening 

Categories Frequency 

CT 22/620 (3.55%) 

NG 1/620 (0.16%) 

UU 173/620 (27.90%) 

MH 47/620 (7.58%) 

CT+UU 13/620 (2.10%) 

CT+ 6/620 (0.97%) 

NG+UU 4/620 (0.65%) 

UU+MH 27/620 (4.35%) 

CT+UU+MH 4/620 (0.65%) 

All negative 323/620 (52.10%) 

 
Table 3. Association of different infections and various diagnoses       

 CC NG MH UU VDRL/RPR HSV type 2IgG HSV type 1IgG 

Infection frequency 10/81 (12.35%) 0/81 (0.00%) 10/81 (12.35%) 9/81 (11.11%) 0/81 (0.00%) 10/81 (12.35%) 58/81 (71.60%) 

Pelvic discomfort 10/92 (10.87%) 1/92 (1.09%) 13/92 (14.13%) 36/92 (39.13%) 1/92 (1.09%) 21/92 (22.83%) 78/92 (84.78%) 
Subfertility 19/343 (5.54%) 4/343 (1.17%) 46/343 (13.41%) 139/343 (40.52%) 3/343 (0.87%) 67/343 (19.53%) 247/343 (72.01%) 

Vaginal discharge 4/63 (6.35%) 0/63 (0.00%) 10/63 (15.87%) 26/63 (41.27%) 0/63 (0.00%) 10/63 (15.87%) 53/63 (84.13%) 

Unclassified 1/41 (2.44%) 0/41 (0.00%) 6/41 (14.63%) 10/41 (24.39%) 0/41 (0.00%) 10/41 (24.39%) 26/41 (63.41%) 
Total 44/620 (7.1%) 5/620 (0.8%) 85/620 (13.7%) 220/620 (35.5%) 4/620 (0.64%) 118/620 (19%) 462/620 (74.5%) 

Pvalue >0.05 >0.05 >0.05 <0.001 >0.05 >0.05 <0.05 

 
Table 4. Association of different infections and gender 

 CT NG MH UU VDRL/RPR HSV type 2IgG HSV type 1 IgG 

Female 14/127 (11.03%) 3/127 (2.36%) 23/127 (18.11%) 83/127 (65.35%) 1/127 (0.79%) 29/127 (22.83%) 100/127 (78.74%) 

Male 4/127 (3.15%) 0/127 (0%) 16/127 (12.60%) 31/127 (24.41%) 1/127 (0.79%) 18/127 (14.17%) 86/127 (67.71%) 

Pvalue P = 0.014 >0.05 >0.05 <0.001 >0.05 >0.05 P = 0.047 

 

The frequency of infections between female and male 

(n = 127) was summarized in Table 4. CC infection rate 

was higher in females than that in males (11.03 v.s. 

3.15%; P = 0.014). UU infection was also higher in 

females (65.35 v.s. 24.41%; P<0.001) (Table 4). 

When comparing the infection chances in semen and 

urine samples, there is no difference in both approaches 

in collecting samples (data not included). In another 

words, the patient can have their semen or urine checked 

for the presence of these organisms. 

Discussion 

This study, for the first time in Hong Kong, revealed 

that UU infection rates in both male and female 

subfertile patients were higher than those of CT 

infection; Among the full STD screening, UU still 

represented the highest rate of infection; Among CT, NG, 

MH and UU, MH showed significantly higher detection 

rates compared to that of CT. There was no significant 

difference among patients with different presenting 

symptoms; in the subset of 127 subfertility couples, the UU 

and CT detection rates in female were significantly higher 

than the those of the male partners; lastly, both semen and 

urine samples showed the same rate of infections. 

Many studies in the past two decades have shown 

great regional difference worldwide. A study reported 

that in Israel when the patients showed U. Urealyticum 

positive, the chance of Condyloma Acuminatum was 

higher (Zvulunov et al., 2000). Our results further 

demonstrated U. Urealyticum and HSV type 1 should be 

included in the routine STD screening in Hong Kong, 

especially for the subfertile patients. As early as in 1997, a 

large scale study including 41,980 patients in Vienna, 

Austria, who suffered from infectious Venero-

Dermatological Diseases, Mycoplasma Hominis and 

Ureaplasma urealyticum, were detected more often in the 

vaginal fluid that in the male urethra (Koch et al., 1997).  

Ureaplasma have two species-urealyticum and 
parvum. Ureaplasma urealyticum is a bacterium 
belonging to the family of Mycoplasmataceae. U. 
parvum serovar 3/14 and T960 biovar were found to be 
significantly associated with symptomatic patients, while 
on the contrary, U. parvum serovar 6 was significantly 
correlated with asymptomatic women and normal 
vaginal flora (De Francesco et al., 2009). 
Ureaplasmaparvum is more prevalent than Ureaplasma 
urealyticum in specimens from infertile men 
(Abusarahet et al., 2013). U. urealyticum is part of the 
normal genital flora of both men and women. Indeed its 
infection was reported not affecting semen quality 
(Wang et al., 2006; Gdoura et al., 2007). However, U. 
Urealyticum infection is closely related to reduction in 
the pregnancy rate of IVF patients, possibly because of 
its infection at the endometrial level owing to the fact 
that fertilization rate and the total number of eggs 
retrieved was not affected (Montagut et al., 1991). 

MH, UU were thought for several decades among 

experts in genital tract infectious disease to be part of 
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normal flora of sexually active women. However, it is 

not known that both may cause chorioamnionitis, 

salpingitis, acterialvaginosis and postpartum 

endometritis and therefore they should no longer be 

considered as commensals (Larsen and Hwang, 2010). In 

addition, it was reported that Ureaplasma was detected 

positive in 50% preterm babies in one or more 

compartments (i.e., Respiratory, blood and/or 

cerebrospinal fluid) (Viscardi, 2014). 

Moreover, Potts et al. (2000) reported seminal 

Reactive Oxygen Species (ROS) levels were elevated 

among patients infected with U. Urealyticum. These 

authors suggested that ROS induces lipid peroxidation, 

which reduces membrane fluidity and sperm fertilization 

capability, possibly explaining how U. Urealyticum 

impairs sperm function. The level of Zinc and Selenium 

in the seminal fluid is decreased in Urealyticum infected 

patients (Han et al., 2003). Based on the characteristics, 

U. urealyticum has two genotypes-biovarI (serovars 1, 3, 

6 and 14) and biovar II (serovars 2, 4, 5 and 7-13) 

(Povlsen et al., 1998). Biovar II is more likely related to 

male infertility (Zhang et al., 2014a). This work was 

conducted in Southern China. Whether it is also the same 

in Hong Kong needs to be further studied. 

The tissue sources and methods of detection for STD 

pathogens resulted in a variety of outcomes. The tests of 

using menstrual tissues were proven to be sensitive, 

allowing early detection and early treatment of a 

condition that can otherwise lead to serious 

consequences such as tubal obstruction, pelvic 

inflammatory disease, ectopic pregnancy, spontaneous 

abortions and unexplained infertility (Michou et al., 

2014). Detection of Neisseria Gonorrhoeae in pregnant 

women in Iran showed that endocervical swab specimens 

should be detected by both Nucleic Acid Amplification 

Tests and culture method to limit false negative samples 

(Hassanzadeh et al., 2013). Recently a novel method of 

using bead-based multiplex Sexually Transmitted 

Infection Profiling was reported (Schmitt et al., 2014). 

This method specifically detects Chlamydia trachomatis, 

HSV type 1 and 2, Treponema pallidum, Trichomonas 

vaginalis, Neisseria gonorrhoeae, Mycoplasma, M. 

genitalium, M. hominis, M. pneumonia, M. 

spermatophilum, Ureaplasma urealyticum and U. Parvum 

and quantifies bacterial vaginosis-associated Atopobium 

vaginae and Gardnerella vaginalis as well as three 

Candida species and normal genital flora-associated 

Lactobacillus species. Moreover, a Multilocus sequence 

typing scheme based on four housekeeping genes (ftsH, 

rpL22, valS, thrS) is more adequate for investigations of 

molecular epidemiology and population structure with 

highly discriminating capacity (Zhang et al., 2014b). 

Our results concluded both semen and urine samples 

presented similar detection rates for C. trachomatis, N. 

gonorrhoeae, M. hominis, U. urealyticum, syphilis and 

HSV type 1 and 2. A similar finding was reported that 

there is no difference between semen samples and First 

Void Urine (FVU) samples in detecting C. trachomatis, 

as well as U. Urealyticum in infertile patients in Jordan 

(Abusarahet et al., 2013)
 
whereas N. Gonorrhoeae was 

found to be present in semen rather than FVU which was 

different from our result. 

As far as treatments are concerned, the Ureaplasma 

are tested against azithromycin, josamycin, ofloxacin 

and doxycycline. Resistance to macrolides, tetracyclines 

and fluoroquinolones has been reported (Kokkayil and 

Dhawan, 2015). Patients with infection of U. 

urealyticum have been associated with low birth weight 

and premature delivery (Kafetzis et al., 2004). Therefore 

appropriate treatments prior to conception are essential 

in achieving healthy pregnancies. 

Conclusion 

(1) Ureaplasma urealyticum infection rates in both 

male and female were significantly higher than those of 

Chlamydia trachomatis infection; (2) Among the full 

STD check U. urealyticum still represents the highest 

rate of infection; (3) U. urealyticum exhibited the second 

highest infection among all diagnoses including pelvic 

discomfort, subfertility, vaginal discharge and unclassified 

diagnoses; (4) In female patients, U. urealyticum infection 

rate is much higher than that in the males; (5) Both semen 

and urine samples gave the same rate of infection among 

C. trachomatis, N. gonorrhoeae, M. hominis, U. 

urealyticum, Syphilis and HSV type 1 and 2. 
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