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Abstract                                                                                                                                                  

Background:  The majority of Chlamydia trachomatis (C. trachomatis) infections in 

women are  asymptomatic, but may give rise to pelvic inflammatory disease (PID) and tubal 

infertility. Screening programmers aim at reducing morbidity in individuals by early 

detection and treatment, and at decreasing the overall prevalence of infection in the 

population. A number of modeling studies had tried to calculate the threshold prevalence of 

Chlamydia-lower genital tract infection above which screening becomes cost- effective.                                                                                                                   

Objective: To perform molecular detection of Chlamydia trachomatis among Sudanese 

gynecological patients.                                                                                                                                

Materials and methods: Specimens were collected randomly from out-patient infertile 

women attending the Department of Obstetrics and Gynecology (Khartoum Teaching 

Hospital). Endocervical smears were collected aseptically from the cervix for detection of C. 

trachomatis by polymerase chain reaction (PCR) test.                                                                                                                                                               

Results: A total of 200 endocervical smears were collected. 191 vaginal discharge swabs 

were investigated, and 43 (51.2%) of them were found positive for Chlamydia trachomatis 

by PCR test. Most positive cases were in the age range 26- 40 years. Negative cases were at 

61 years old and above.                                                                                                                                                                                                         

Conclusion: The age range (20-40) years was a risk factor that exposes sexually-active 

women to Chlamydia trachomatis infection. Chlamydia trachomatis infection in pregnant 

women was     a cause of abortion and pelvic inflammatory disease.  
 

Key words: Molecular detection, Chlamydia trachomatis, Sudanese gynecological patients. 

 Introduction   

Chlamydia trachomatis is one of the most common sexually transmitted bacterial infections in 

the world; and sexually active young persons are at high risk. Carcinoma of the cervix is one of 

most common types of cancer in developing world and the leading cause of death from cancer  
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among women. Worldwide death rates of 500,000 per year had been reported; and 80% of 

that occurs in developing countries. In central and south America, the incidence rate is 

approximately five times as high as in western Europe1                                                                                                            

The incidence of Chlamydia infection in women with tuboperitareal sterility is approximately 

80%. Clinically inflammatory disease of the pelvic organs in such an infection is 

characterized by primary chronic course with fragment recurrences and involvement of the 

cervix2                                                                                                                                                       

Chlamydia  trachomatis is particularly prevalent in adolescents and young adults, with the 

highest rates of infection occurring among 15 to 24 years old women. Poor unmarried 

women living in large cities and who become sexually active at an early age are at high risk 

to infection . Other risk factor include multiple sex partners and exposure to drug addict 

multiple sex patners3.                                                                                                                                                  

In Sudan, there was few published data about the prevalence of C. trachomatis infection 

among infertile and pregnant women. However, highly sensitive and specific techniques had 

been developed for diagnosis of C. trachomatis. Infection of this organism had been reported 

to cause silent infections (asymptomatic) in communities which becomes endemic and could 

remain unnoticed for very long time. In most parts of Sudan these organisms are not 

screened, and hence relative information about frequencies of the organisms are sparse4.                                                            

Women are more likely to be asymptomatically infected; hence they will not seek treatment; 

thus diagnosis of sexually transmitted diseases (STDs) will become more difficult in women 

than in men. Infertility following STDs is more common in women and they may develop 

ectopic pregnancies or cervical carcinoma. They may also suffer from puerperal fever, septic 

abortion, and later maternal deaths in developing countries. Women are considered to 

develop higher frequency rate of STDs  because of their genital anatomy and use of oral 

contraceptives which increase the susceptibility to pathogens. Sexual and social factors often 

abstain women freedom to negotiate matters of sexual relationships.  

Materials and methods 
 

This was a facility based, quantitative, descriptive, cross-sectional study. It was carried out 

during the period February, 2007 to December, 2011 among pregnant women attending 

Khartoum Maternity Hospital (Sudan). The software used for the analysis of data was the 

Statistical Package for Social Sciences (SPSS) program (version 14). For categorical variables, 

proportions were compared by the Chi-square test as appropriate. The means and medians of the 

continuous variables were compared by Student’s t test program depending on the sample 

distribution. Frequencies, percentages, tables and graphs were used for presentation of the data. 

Confidentiality of information obtained from participants investigated was maintained. Consent 

of the participants was taken before being enrolled in the study. Laboratory results of specimens 

collected were handed to all participants included in the study or dispatched to physicians 

treating those participants for prescription. Permission to collect the specimens was obtained 

from authorities of Khartoum Maternity Hospital.                                                                                            

Mohammed, 2017: Vol 2 (4) 

http://ajmsc.info/


3 
 

 African Journal of Medical Sciences                      http://ajmsc.info 

 

Approval to run the study was taken from Al Neelain University (Khartoum). Complete 

information regarding risk factors, if any, was handed to all participants under the study 

without concealment.                                                                                                                          

Sampling was a non- probability purposive sampling type, and sample strategy was 

convenience where participants were chosen on the basis of accessibility. Demographic and 

clinical data were collected from all participants using a structured questionnaire.                                                                                                                                                      

PCR procedure:  Endocervical smears were collected aseptically from cervix using speculum 

and spatula; and first examined using Giemsa stain. Then they were mixed with 1 ml lysis 

buffer, 5 ul proteinase K, 500 ul guanidine chloride and 150 µl NH4 acetate. Mixture was 

incubated at 37ºC overnight; then boiled and cooled to room temperature, then 2 ml pre-

chilled chloroform were added. The specimen was vortexed and centrifuged for 5 min at 

3000 rpm. The upper layer was transferred to a new tube and 6ml cold absolute ethanol were 

added. The product was shaked and kept at -20ºC for at least 2hrs or overnight; then 

centrifuged at 3000 rpm for15-20 min. The supernatant was carefully drained and the tube 

was inverted on a tissue paper for 5 min. The pellet was washed with 4 ml 70% alcohol; and 

centrifuged at 3000 rpm for 15 min. The supernatant was poured off and the pellet was 

allowed to dry for 10 min. The pellet was re-suspended in 200 ul dH2O or Tris EDTA; 

briefly vortexed and put at 40ºC overnight. The DNA was aliquot into stock solution and 

stored at - 20ºC and the working solution was stored at 4ºC.                                                                                             

2 µl of DNA extract was processed in a 30 µl react volume containing PCR buffer (10 mµ 

Tris pH 9.0, 20 mµ KCl, 0.01% gelatin). 200 mµ deoxynucleoside tri phosphate, 2.5 mµ mg 

cl2 , 0.5 m µ each primer and IU of tag polymerase. The first cycle, consisting of 

denaturation at 94ºC, followed by 35 cycles each of 30 at 94ºC, 45s at 56ºC  and 1min at 

72ºC  with a final extension for 10 min at 72ºC. The PCR products were visualized in 2%  

agarose gels containing 0.5 µg of ethidium bromide/ml.                                                                                                                                             

The edges of the product were sealed carefully, using sealing tape, and then 1.5% agarose gel 

was prepared by adding 54ml DW, 6 ml 10x tris base boric acid EDTA, 90 mµ tris borate, 

and 2 mµ EDTA pH 8.0 to 0.9 gram agarose gel. The mixture was melted in a boiling water 

bath, then it was cooled to 60ºC  and 3 mµ of ethidium bromide (10 mg/ml) were added to 

the gel, and mixed thoroughly. The mixture was then poured into horizontal electrophoresis 

gel tank with a suitable size combs, and the gel left for 30-45 minutes to polymerized. 

Running buffer was added containing 250ml distilled water and 15ml 10xTBE buffer to 

cover the gel. 7µl of PCR product was located into the comb wells, and 5µl of DNA marker 

was located also. The run was performed at 100 volt, and current range was 3-8 ml ampere 

for 30 minutes. The gel was visualized over ultraviolet trans-illuminator and photographed 

using gel documentation system, fragements size were estimated from the distance of 

migration relative to the positive control5.  

Results 

A total of 191 women with vaginal discharge were investigated. 43 (51.2%) of them were found 

positive for Chlamydia trachomatis by PCR test. Most positive cases were in the age  
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range is 26- 40 years, whereas negative cases were aged 61 years and above.                                                                                  

9 women without vaginal discharge were investigated for Chlamydia trachomatis and 5 of 

them (55. 5%) were found positive for Chlamydia trachomatis by PCR test.                                                          

73 pelvic inflammatory disease (PID) patients were investigated for Chlamydia trachomatis.     

35 (47.9%) of them were positive by PCR.                                                                                                     

47 (37%) of the PCR positive women, were found positive Giemsa stain microscopy; and 60 

(47.2%) of them were found exposed to Chlamydia infection risk factors  such as smoking, 

illiteracy, and promiscuity.                                                                                                                                        

On the other hand, C. trachomatis was detected among 11 (36.0%) cases with PID, and 13 

(41%) with vaginal discharge, and 10 (38%) with past history of abortion. Also, 12 cases 

(41%) were found associated with both PID and vaginal discharge; whereas 9 cases (56.2%) 

were found associated with PID, vaginal discharge and past history of abortion.                                                  

Discussion 

Screening of Chlamydia trachomatis is needed to define measures of prevention, modes of 

transmission to newborn and ways to reduce sexual spread. C. trachomatis is one of the most 

common agents leading to congenital infection is both men and women. Worldwide the 

estimated annual incidence goes up to 50 million cases of Chlamydia trachomatis. Chlamydia 

trachomatis in women has a clinical course varying from asymptomatic infections to ascending 

infections leading to PID associated with late ectopic pregnancy and tubal infertility6. In this 

study 60 (47.2%) patients were positive by PCR test and this result was similar to a previous 

study performed by Ortashi and his colleagues who found a 7.3% prevalence of Chlamydia 

infection among Sudanese women attending an obstetric and gynecological clinic in Khartoum7.                                                                                                                                                       

Also in the present context, the frequency rate of Chlamydia infection among the Sudanese 

women investigated was 51.2% which was higher than the frequency rate of Chlamydia infection 

among men (10.4%) that was reported by Omer and his co-workers8.                                                                       

In this study, 17% of the fertile pregnant women were found positive for C. trachomatis. This 

finding was similar to that reported by Nafei (16.4%) in Khartoum9 who found the frequency rate  

of C. trachomatis infection as 16.4% among pregnant fertile women with past history of 

abortions. Whereas in our study C. trachomatis was detected in 10 (38%) patients with past 

history of abortions.                                                                                                                                                       

In the present context, C. trachomatis genome was detected in 43 (21.5%) using PCR technique; 

and it is higher than the frequency rate reported by Fallah and his colleagues10, who detected C. 

trachomatis genome in 14 samples (14.9%) among 94 samples tested.                                                                 

Irene and co-workers11 in Netherlands studied asymtomatic cervical Chlamydia trachomatis 

infections and found an overall prevalence rate of C. trachomatis (9.2%) in patients younger than 

30 years; and 11.8% in patients aged above 30 years. The highest prevalence rate (20%) was 

found in patients younger than 20 years, while the frequency rate declined significantly after 30 

years of age (5.9%). In this study the frequency rate of C. trachomatis detected by PCR was 30 

(69.8%) patients in the age range 26-40; and 21% among patients less than 26 years old; and  
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9.3% among those above 41 years old.                                                                                                                              

From this study it may be recommended that health authorities should take measures to combat 

spread of Chlamydia trachomatis infections, i.e. health education, fighting promiscuity, and 

proper prevention and treatment. High quality laboratory diagnosis of Chlamydia trachomatis 

infections need to be adopted by using PCR techniques.                                                                          

Conclusion: The age rang (20-40) years was a risk factor through exposure of sexually-active 

women to Chlamydia trachomatis infection.                                                                                     
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