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Background

Sexually Transmitted Infections (STIs) are often diagnosed by clinical symptoms and 

signs due to lack of sensitive laboratory methods. Most of the time pathogens are not 

identified and antibiotics are used empirically. The purpose of our study is to find 

out the STI pathogens detected by sensitive multiplex PCR done routinely in a 

tertiary care hospital.

Materials and methods

A total of 578 samples were tested from February 2015 to July 2022. Urine, prostatic 

secretion, urethral swab, high vaginal swab, semen, throat swabs were collected from 

symptomatic patients for the routine test. DNA was extracted and Neisseria 

gonorrhoeae, Chlamydia trachomatis, Mycoplasma genitalium, Trichomonas 

vaginalis were screened by using CE-IVD approved multiplex Real Time PCR kit.

Result 

Out of 578 cases, 76 (13.15%) were positive for at least one pathogen and 5 were 

co-infections. Out of 76 positive cases, Chlamydia trachomatis was found 41 

(53.9%), Neisseria gonorrhoeae was 13 (17.1%), Mycoplasma genitalium was 12 

(15.8%), and Trichomonas vaginalis 5 (6.6%) and co-infections with Neisseria 

gonorrhoeae and Chlamydia trachomatis was 5 (6.6%). Positivity rate was 

remarkably higher in male (77.6%) than female (22.4%) and predominant age group 

was 19-40 years.

Conclusion 

The predominant STIs pathogen found in our cohort is Chlamydia trachomatis 

followed by Neisseria gonorrhoeae. Multiplex PCR is a wide-ranging diagnostic 

method for the detection of multiple pathogens simultaneously which allows early 

and accurate diagnosis of STIs.
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INTRODUCTION

Sexually Transmitted Infections (STIs) are disease that 

are passed on during unprotected sex with an infected 

partner. The contact is usually through vaginal, oral, or 

anal sex. But sometimes they can spread through other 

intimate physical contact like herpes and HPV are 

spread by skin-to-skin contact1. STIs cases may be 

symptomatic or asymptomatic. Thus, a patient may go 

unnoticed until complications occur, or a partner is 

diagnosed. Signs and symptoms that might indicate an 

STIs include sores or bumps on the genitals or oral and 

rectal area, painful or burning urination, pain during 

sex, unusual discharge from urethra or vagina, lower 

abdominal pain, fever etc2. More than 30 different 

bacteria, viruses and parasites are known to be 

transmitted through sexual contact. Some STIs can also 

be transmitted from mother to child during pregnancy, 

childbirth, and breastfeeding. According to the World 

Health Organization (WHO), more than 1 million STIs 

are diagnosed every day and 374 million new cases of 

gonorrhoea, chlamydia, syphilis, and trichomoniasis 

was identified throughout the world in 20203. In USA, 

1.7 million cases of Chlamydia trachomatis infections 

had been reported in 2017 which is 22% more than 

reported  cases of 2013. It is highly alarming that 

infections with Neisseria gonorrhoeae increased by 

67% in 2017 over the same interval4. In Bangladesh 

very limited data is available for STIs and its causative 

organism. A report in 2000 showed prevalence of 

Neisseria gonorrhoeae and Chlamydia trachomatis was 

35.5% and 25% respectively, in street-based sex 

workers5 and 35.8% and 43.5% respectively, among 

hotel-based sex workers6. Later, a study published in 

2009 showed prevalence of Neisseria gonorrhoeae was 

39.1% and Chlamydia trachomatis was 47.8% among 

outpatient department in dermatology clinic in two 

public tertiary care hospital in Dhaka7. Trend in rising 

of non-gonococcal urethritis is also reported in another 

study of Chattagram8. However, there is no study 

reported so far in Bangladesh about the prevalence of 
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STIs pathogens among patients in a private tertiary care 

hospital  

In the absence of availability of quick, cheap, sensitive, 

and specific diagnostic methods, a constantly 

increasing number of patients are not diagnosed or 

rarely diagnosed. As a result, this disease is drastically 

spreading out in developing countries9. Several 

methods are available for detecting Neisseria 

gonorrhoeae, Chlamydia trachomatis, Trichomonas 

vaginalis, and Mycoplasma genitalium, including Gram 

staining, Giemsa stain and wet mount preparation for 

microscopy, bacterial culture, enzyme-linked 

immunosorbent assay for antigen or antibody 

detection10-11. Strand displacement amplification12, and 

polymerase chain reaction (PCR) performed in 

monoplex or multiplex are advanced methods for STIs 

diagnosis13-16.

In this study, by using multiplex Real Time PCR 

simultaneous detection of three bacterial pathogens 

named Neisseria gonorrhoeae, Chlamydia trachomatis, 

Mycoplasma genitalium and one protozoal pathogen 

that is Trichomonas vaginalis was performed.

MATERIAL AND METHODS

Method of data collection:

The data of the patients were taken from hospital 

information system of Evercare Hospital Dhaka, 

Bangladesh. This study was carried out between 

February 2015 and July 2022. Age, sex, signs and 

symptoms, types of specimens, year of sample 

collection etc. were used for data analysis. To protect 

patients’ private information except for the age and sex, 

all samples were de-identified and patient consent were 

not needed as data is extracted from the routine test 

result available in the hospital information system.

Clinical Samples:

The samples were sent mainly by the Dermatology, 

Urology and Gynecology department of Evercare 

Hospital Dhaka. A total of 578 samples were collected 

from the age group of 13-68 years old. Urine, prostatic 

secretion, urethral swab, semen, throat swabs were 

collected from male patients and urine, high vaginal 

swab were collected from female patients. Commonly 

presented symptoms among these patients were painful 

or burning urination, pain during sex, discharge from 

the penis, vaginal discharge, lower abdominal pain, 

ulceration on the genital area, fever etc.   

All swabs were collected by trained medical personnel 

in sterile swab stick and were transported to laboratory. 

Urine and semen samples have been collected in a 50 

ml sterile plastic container. In the case of swab 

samples, we added 2-3 ml of sterile phosphate buffer 

saline (PBS) to the swab stick tube and mixed it with 

vortex mixture.  All samples were stored at 2-8°C for 

no longer than 24 hours until DNA extraction and then 

extracted DNA was stored at -80°C. All the laboratory 

works were performed in the molecular laboratory of 

Evercare Hospitals Dhaka.

DNA extraction & Multiplex Real time PCR:

DNA was extracted by using QIAamp DNA Mini 

(Qiagen, Germany) spin column-based extraction kit. 

200 µl of sample was used for DNA extraction. We 

added PCR kit recommended 10 µl of internal control 

during the DNA isolation into lysis mixture. The 

elution volume was 50 µl. We used CE-IVD approved 

Sacace N.gonorrhoeae / C.trachomatis / M.genitalium 

/ T.vaginalis Real TM commercial multiplex real time 

PCR kit from Sacace Biotechnologies Srl, Italy. The 

total PCR volume was 25 µl where 15 µl master mix 

prepared for each sample, Negative control (NC) and 

Positive control (PC) and then 10 µl of extracted DNA, 

NC & PC was added respectively in 0.2 ml PCR strip 

tube. PCR amplification was done by Rotor-Gene Q 

(Qiagen, Germany) and Quant Gene 9600 (China) five 

plex thermocycler according to kit manufacturer’s 

instruction which was programmed as follows: 

Hold-95˚C for 15  min, 5 cycles of 95˚C for 5s , 60˚C 

for 20s, 72˚C for 15 s , then 40 cycles of 95˚C for 5s, 

60˚C for 20s (30s for Quant Gene 9600)  and 72˚C for 

15s. Signal was acquired at 60˚C, and analysis was 

performed on the linear scale. Thresholds were set 

manually in each run. The fluorescence was detected in 

FAM/ Green channel for Neisseria gonorrhoeae, 

JOE/Yellow/HEX channel for Chlamydia trachomatis, 

ROX/Orange channel for Mycoplasma genitalium, 

CY5.5/Crimson channel for Trichomonas vaginalis 

and CY5/Red channel for amplification of internal 

control. The total time required for PCR amplification 

is less than 2 hours. The recommendations of the 

manufacturer were strictly followed for DNA 

extraction and Real time PCR.

Prevalence of N. gonorrhoeae, C. trachomatis, M. genitalium, and T. vaginalis 
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RESULTS

Total 578 samples from February 2015 to July 2022 

were tested in our laboratory. Among them 435 

(75.26%) were from male patients and rest 143 

(24.74%) were from female. The age range of the 

patients were from 13-68 years. We categorized the age 

group as adolescence (13-18) years, young adult 

(19-40) years, mid age adult (41-60) years and old adult 

>60 years. According to the age group classification, 

most patients (65.2%) were from 19-40 years old and 

29.4% were from 41-60 years old. The overall positivity 

rate for STIs pathogen was 13.15% (76/578) among all 

age groups. Of them, the most detected pathogen was C. 

Trachomatis (41/53.9%), followed by N. Gonorrhoeae 

(13/17.1%), M. Genitalium (12/15.8%), T. Vaginalis 

(5/6.6%), and co-infection of N. Gonorrhoeae & C. 

Trachomatis (5/6.6%) was detected. Detection rate of 

STIs pathogen in male was 77.6% and female was 

22.4%. Common STIs pathogen in male were C. 

Trachomatis (44.7%) followed by N. Gonorrhoeae 

(14.5%), M. Genitalium (9.2%), T. Vaginalis (2.6%), 

and N. Gonorrhoeae + C. Trachomatis co-infections 

was (6.6%). The reported causative STIs pathogen in 

female were C. Trachomatis (9.2%) followed by M. 

Genitalium (6.6%), T. Vaginalis (4%), and N. 

Gonorrhoeae (2.6%). According to pathogen 

distribution by age, the most infections (72.4%) were 

found in the age group of 19-40 years and among them 

predominant pathogens was C. Trachomatis (49.1%), 

while only 1.3% was observed in age group of more 

than 60 years. There was no pathogen found in the age 

group of 13-18 years. (Table: 1 and Figure: 1).

Among all positive cases burning sensation during 

urination/sexual intercourse and urethral / vaginal 

discharge were the most prevalent syndrome reported 

by male and female patients. About 81.4% of male and 

82.3% of female patients had burning sensation. 

Urethral discharge in 61% of male patients and vaginal 

discharge in 64.3% of female patients were observed. 

(Figure:2)

In our study period, an average of 72 samples for STIs 

each year were collected. No significant difference was 

found in overall detection rates. The highest number 

(22.2%) of pathogens were detected in 2021 and 

followed by (18.9%) in 2020. Five co-infections were 

also found in these two years. 

Table 1: Prevalence of STIs pathogens among different age 

groups 

 Age 

(Yrs.) 

Total 

Case  

Positi

ve 

(%) 

NG 

(%) 

CT 

(%) 

MG 

(%) 

TV 

(%)

Co-

infection 

(%) * 

13-18 
11 

(1.9%) 
0      

19-40 
377 

(65.2%) 
55 

(72.4) 
10 
(18.2) 

27 

(49.1) 

10 

(18.2) 

4 

(7.3) 
4(7.3) 

41-60 
170 

(29.4%) 
20 

(26.3) 
3 

(15) 
13 

(65) 
2 

(10) 
1 

(5) 
1(5) 

 >60 
20 

(3.5%) 

1 

(1.3) 
 

1 

(100) 
   

Total 

(%) 
578 

76 

(13.15) 

13 

(17.1) 

41 

(53.9) 

12 

(15.8) 

5 

(6.6) 
5(6.6) 
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Figure.1: Distribution of STIs pathogens among different

 sex groups

*Co-infection found between NG & CT (5 nos)

There were no co-infections found with bacteria and 

protozoa. (Table-2).

Different types of samples were collected in this study 

period. Samples were urine (321/55.5%), prostatic 

secretion (130/22.5%), cervico-vaginal swab 

(106/18.3%), urethral swab (16/2.8%), semen (4/0.7%) 

and throat swab (1/0.2%). Among all samples pathogens 

were detected 12.1%, 14.6%, 9.4%, 43.7%, 25%, 0% 

respectively. (Table: 3)  

Abbreviations: NG- Neisseria gonorrhoeae, CT- Chlamyd-

ia trachomatis, MG- Mycoplasma genitalium, TV- 

Trichomonas vaginalis
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Figure.2: Signs and symptoms of STIs reported by patient.

Year
No. of samples 

tested (n= 578)

No. of positive found (n = 76)
Total Positive (%)

NG CT MG TV Co-infection

2015 58 1 2 2 1 0 6(10.3)

2016 58 1 6 1 2 0 10(17.2)

2017 54 1 3 0 0 0 4(7.4)

2018 103 2 6 4 0 0 12(11.6)

2019 96 1 7 2 0 0 10(10.4)

2020 58 1 7 1 0 2 11(18.9)

2021 81 6 6 1 2 3 18(22.2)

2022 70 0 4 1 0 0 5(7.1)

*Average sample per year is 72.25

Table 3: Specimen types included in the study according to sex and pathogen distribution

Specimen types Male Female
Total 

(n=578)

Total positive (n=76)

NG CT MG TV
Co-

infection

Total 

Positive 

(%)

Urine 284 37 321(55.5) 6 24 5 2 2
39(12.1)

Prostatic secretion 130 N/A 130(22.5) 3 11 3 0 2 19(14.6)

Urethral swab 16 0 16(2.8) 3 3 0 0 1 7(43.7)

Cervicovaginal swab N/A 106 106(18.3) 1 2 4 3 0 10(9.4)

Semen 4 N/A 4(0.7) 0 1 0 0 0 1(25)

Throat swab 1 0 1(0.2) 0 0 0 0 0 0(0)

DISCUSSION

The objective of the present study was to determine the 

pathogen distribution of STIs in a private tertiary care 

hospital by using multiplex Real Time PCR method. 

Multiplex Real Time PCR is a rapid, sensitive, and 

accurate diagnostic method of STIs which added the 

new dimension to screen STIs pathogens17. At the best 

of our knowledge this is the first study report in 

Bangladesh where multiplex PCR method was used for 

pathogen identification of STIs as a diagnostic tool. 

Prevalence of N. gonorrhoeae, C. trachomatis, M. genitalium, and T. vaginalis 

Pulse Volume 14 2022

Table 2: Yearly distribution of tested and positive patients with STIs infection (Feb’15 to July’ 22)

Male positive (n-59)

Burning sensation

during Urination

/Intercourse

Urethral Discharge   Genital Ulcer   Swelling/Pain in

   genital area   

Male 

81.4%

61%

8.5% 8.5%

82.3%

64.3%

11.8%

35.3%
29.4%

Female positive (n-17)

Burning sensation

during urination/

 Intercourse 

Vaginal discharge 

Female 

Itching on genital

 area 

Genital ulcer Lower abdominal

 pain 
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In this study, Neisseria gonorrhoeae (17.1%), 

Chlamydia trachomatis (53.9%), Mycoplasma 

genitalium (15.8%), Trichomonas vaginalis (6.6%) were 

detected in study population. Among positive cases 

Chlamydia trachomatis (53.9%) was the most common 

pathogen, and the second most common pathogen was 

Neisseria gonorrhoeae (17.1%). Our data matched with 

other studies in Bangladesh where Chlamydia 

trachomatis ranked at the top and Neisseria gonorrhoeae 

as a second most prevalent bacterial STIs5-7. In 2008, a 

total of 78.5 million new case of Neisseria gonorrhoeae, 

Chlamydia trachomatis, treponema pallidum and 

Trichomonas vaginalis was reported by WHO for the 

South-East Asia region, 7.2 million were new case of 

Chlamydia trachomatis and 25.4 million cases were 

Neisseria gonorrhoeae18. 

Co-infections with Neisseria gonorrhoeae and 

Chlamydia trachomatis were observed in 6.6% of cases 

and all were male. In the United States, explorative 

treatment of Chlamydia trachomatis is recommended 

simultaneously with gonococcal treatment, if diagnostic 

testing for Chlamydia trachomatis was not performed19. 

We found five patients co-infected with Neisseria 

gonorrhoeae and Chlamydia trachomatis in our cohort. 

Thus, pathogen identification by multiplex PCR allows 

clinicians to give specific treatment of N. gonorrhoeae 

and C. trachomatis infection and co-infection. 

In 2021, Neisseria gonorrhoeae detection rate was 

increased. A total of 9 cases of Neisseria gonorrhoeae 

were found whereas 3 were coinfected with Chlamydia 

trachomatis. We found 2 (2.6%) male patients with 

Trichomonas vaginalis infection. In other study more 

trichomoniasis in men were identified by PCR than by 

wet mount preparation and culture20. Overall total STIs 

positivity rate was increased in 2020 and 2021 in our 

cohort By using multiplex PCR pathogens can be 

detected from different types of samples. The highest 

number of samples was urine (55.5%) in comparison 

with other samples. Urine is the most preferable sample 

for detecting STIs in both male and female patients 

probably due to easy collection21. However, positivity 

rate from urine samples was 12.1% and from urethral 

swab was 43.7%, the highest among all kind of 

specimen.

Among all pathogen positive cases, positivity rate of 

STIs in male were 77.6% and female were 22.4%. In 

this study, the overall male patients were 75.26% and 

female were 24.74%. The male-female ratio shows 

male predominance, and it is exactly 3:1. It is 

comparable with another study of Bangladesh where 

male: female ratio was found 2.59:18. An Indian study 

of STIs showed male: female ratio is 2:122. Smaller 

number of female patients could be due to shame, or 

unwillingness to express their problems regarding 

STIs. In developing nations, women have limited 

access to information or health services than men and 

are normally not conscious about their health problem. 

Moreover, they are highly busy in maintaining 

household tasks and with child caring activities23-25

CONCLUSION

In our Study, Chlamydia trachomatis is the most 

detected sexually transmitted infection, followed by 

Neisseria gonorrhoeae. Our finding indicates that STIs 

is common in male having age group of 19-40 years. 

By using multiplex PCR method multiple causative 

organisms associated STIs can be detected 

simultaneously. In future, Multiplex PCR may be the 

standard diagnostic test for STIs instead of culture, 

serology, and other routine diagnostics tests. As this 

study is based on a single hospital of Bangladesh it 

may not represents actual scenario of our whole 

locality. Multicenter based study is required to know 

the exact pathogen prevalence associated with STIs
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