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Abstract 
Introduction: Worldwide, Chlamydia trachomatis (CT) is the most common bacterial sexually transmitted infection (STI), with approximately 

105.7 million new infections occurring annually. Untreated CT can lead to serious reproductive sequelae for women, including pelvic 

inflammatory disease (PID), tubal factor infertility, ectopic pregnancy, and an increased risk of acquiring other STIs. Hence, this study was 

planned to evaluate the burden of chlamydial cervicitis among women of reproductive age group attending a tertiary care centre of Bihar.  

Methodology: All women of reproductive age group Gynecology Outpatient Clinic at the Darbhanga Medical College and Hospital, Laheriasri, 

Bihar, India from January 2021 to December 2021 were included in the study. A total of 100 patients were eligible for enrolment. Ethical 

Committee approval for study protocol and written informed patient consents were taken for this study. Three Dacron-tipped endocervical swabs 

from patients. The first swab was transported to the laboratory in 0.2 M sucrose phosphate buffer chlamydial transport medium for C. 

trachomatis PCR assays. Two swabs were placed in two screw cap test tubes containing 2 ml pleuropneumonia-like organism (PPLO) broth for 

detection of Ureaplasma spp. and M. hominis. Statistical analysis was done using SPSS ver. 21.0 (IBM, Chicago). Results: C. trachomatis was 

detected in 17% of patients with urogenital infections. C. trachomatis infection was significantly associated with vaginal discharge, abdominal 

pain, low back pain, burning micturition and dyspareunia. Of all samples collected, 61 showed positive growth. Apart from 17 C. trachomatis 

positive samples, 20 were positive for Ureaplasma spp., 11 for M. hominis, 2 for N. gonorrhoeae, 1 for T. pallidum and 2 were HIV seropositive. 

Co-infection with Ureaplasma and M. hominis was detected in 8% of patients by PCR. Conclusion: Screening for C. trachomatis isolates could 

be useful for epidemiological characterization of circulating C. trachomatis strains in the community and could provide additional information for 

vaccine development. 
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Introduction 

Worldwide, Chlamydia trachomatis (CT) is the most common 

bacterial sexually transmitted infection (STI), with approximately 

105.7 million new infections occurring annually[1]. Untreated CT can 

lead to serious reproductive sequelae for women, including pelvic 

inflammatory disease (PID)[2, 3], tubal factor infertility[1, 3], ectopic 

pregnancy[4, 5], and an increased risk of acquiring other STIs[6]. In 

addition, pregnant women are at an increased risk of having a preterm 

birth and giving birth to a low birth weight infant[7, 8]. Neonates born 

to infected mothers are more likely to have pneumonia and neonatal 

conjunctivitis[8]. 

As the rate of CT around the world has been climbing over the last 

decade[1], public health agencies have increasingly been concerned 

with identifying and screening populations at high risk and those who 

have the most serious consequences from untreated infections. 

Recommendations for screening have focused largely on adolescent 

and pregnant women[9, 10] due to the increased risk of long term 

adverse consequences of unidentified infections. These programs are 

based on information about the population based prevalence of CT 

and distribution of infection among age groups, ethnicities, and other 

subgroups of interest. Few studies have been conducted to determine 

the effectiveness of screening programs to reduce sequelae and have 

shown mixed results, but some have shown a decrease in PID, 

infertility, and ectopic pregnancy[11, 12]. 
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Though many studies of STIs have been done throughout the country, 

most of this piece of information has focused on high risk 

populations, mainly HIV positive women and female sex 

workers[13, 14]. Information on the general population of 

childbearing age women is sparse and spread between studies 

conducted in diverse geographical settings. Hence, this study was 

planned to evaluate the burden of chlamydial cervicitis among women 

of reproductive age group attending a tertiary care centre of Bihar. 

 

Methodology 

All women of reproductive age group Gynecology Outpatient Clinic 

at the Darbhanga Medical College and Hospital, Laheriasri, Bihar, 

India from January 2021 to December 2021 were included in the 

study. Patients who had been treated with antibiotics within the past 

four weeks and those who tested positive for bacterial vaginosis 

and Candida were excluded, whereas patients tested positive 

for Niesseria gonorrhoeae, Treponema pallidum and HIV were 

included in the study. A total of 100 patients were eligible for 

enrolment. Ethical Committee approval for study protocol and written 

informed patient consents were taken for this study. 

Three Dacron-tipped endocervical swabs from patients. The first swab 

was transported to the laboratory in 0.2 M sucrose phosphate buffer 

chlamydial transport medium (7.5 g sucrose, 0.052 g KH2PO4, 0.122 g 

K2HPO4, 72 g glutamine, 10 μg/ml gentamycin, 10 μg/ml 

amphotericin B) for C. trachomatis PCR assays. Two swabs were 

placed in two screw cap test tubes containing 2 ml pleuropneumonia-

like organism (PPLO) broth for detection of Ureaplasma spp. and M. 

hominis. The PPLO broth for Ureaplasma spp. contained 2.1 g PPLO 

broth (Difco, USA), yeast extract (25%), horse serum (unheated), urea 

solution (50% w/v), penicillin solution (104 units/ml), trimethoprim 
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(7.5 mg/ml), and phenol red (0.2 % w/v), and for M. hominis 2.1 g 

PPLO broth, yeast extract (25%), horse serum (unheated), arginine 

(20%), penicillin solution (104 units/ml), trimethoprim (7.5 mg/ml), 

thallium acetate solution (1/80 w/v), and phenol red (0.2% w/v).  

Statistical analysis was done using SPSS ver. 21.0 (IBM, Chicago). 

Multivariate analysis was done and results have been tabulated to 

show crude Odd’s ration and the respective p value. A P value of < 

0.05 has been considered significant. 

 

Results 

C. trachomatis was detected in 17% of patients with urogenital 

infections. The presenting symptoms and demographic characteristics 

of patients with urogenital infections in relation to C. 

trachomatis status are given in Table 1. The mean age of the patients 

was 33.6 ± 6.2 yr. C. trachomatis infection was significantly 

associated with vaginal discharge, abdominal pain, low back pain, 

burning micturition and dyspareunia.  

Of all samples collected, 61 showed positive growth. Apart from 17 

C. trachomatis positive samples, 20 were positive 

for Ureaplasma spp., 11 for M. hominis, 2 for N. gonorrhoeae, 1 

for T. pallidum and 2 were HIV seropositive. Co-infection 

with Ureaplasma and M. hominis was detected in 8% of patients by 

culture and/or PCR. U. parvum (biovar 1) was detected in 17 out of 

20 and Ureaplasma urealyticum was detected in 4 out of 20 patients. 

[Table 2] None of the patients were infected with both biovars. U. 

parvum isolates were further subtyped into different serovars. Serovar 

3/14 (10/17) was the most frequent isolate followed by serovar 1 

(4/17) and serovar 6 (3/17). 

 

Table 1: Demographic and clinical characteristics in patients with positive growth of C. trachomatis among those with urogenital 

infections 

Characteristic Positive sample for C. trachomatis OR P value 

Age (<32 years) 7/17 0.33 >0.05 

Education (illiterate) 3/17 1.21 >0.05 

Cervicitis 15/17 0.65 >0.05 

Urethritis 14/17 0.62 >0.05 

Vaginal discharge 15/17 3.21 <0.05 

Abdominal pain 11/17 2.65 <0.05 

Low back ache 9/17 1.52 <0.05 

Burning micturition 14/17 2.76 <0.05 

Pruritis 12/17 0.9 >0.05 

Dyspareunia 13/17 1.74 <0.05 

 

Table 2: Distribution of cases based on isolated organism 

Isolated organism Number 

Chlamydia trachomatis 17/61 

Ureaplasma spp. 20/61 

Mycoplasma hominis 11/61 

Neisseria gonorrhea 2/61 

HIV 2/61 

Treponema pallidum 1/61 

Co-infection with M. hominis and ureaplasma spp. 8/61 

 

Discussion 

Genitourinary tract infections due to C. trachomatis are a major cause 

of morbidity in sexually active individuals[15], and women carry the 

major burden of the disease[16]. In the present study, C. 

trachomatis was found in 12.3 per cent samples by PCR assays; 

similar detection rates of C. trachomatis in patients with urogenital 

infections have been reported in previous studies from developing 

countries[17]. In our study, the highest rate of chlamydial infections 

was found in ≤30 yr of age group. This is the sexually active group 

and more vulnerable to sexually transmitted infection (STI) 

acquisition[18, 19]. A multivariate analysis showed that the most 

common presenting symptoms which were significantly associated 

with C. trachomatis-infected women were vaginal discharge, low back 

pain and dysuria. The clinical presentation was similar to those 

described in previous studies[20, 21]. 

Ureaplasma spp. and M. hominis have been implicated in a variety of 

clinical conditions primarily related to lower genital tract colonization 

and infection. In the present study also a significant proportion of 

study population with urogenital infections were infected by genital 

mycoplasmas. Similar rates of infection have been reported by 

others[22, 23]. Among the Ureaplasma isolates, U. parvum (Biovar 1) 

was the most prevalent and serovar 3/14 was the most frequent 

serovar detected, suggesting a possible pathogenic role of U. 

parvum serovar 3/14. The non-ulcerative STIs caused by C. 

trachomatis and genital mycoplasmas, namely Ureaplasma spp., 

and M. hominis, potentially increase the susceptibility of acquiring 

and transmitting HIV[24]. Our study highlighted the importance of 

early laboratory diagnosis and specific treatment of these agents as 

these increase the risk of transmission many folds when exist 

together. 

 

Conclusion 

In conclusion, patients infected with C. trachomatis have a significant 

risk of being infected with other STIs, namely U. urealyticum and 

HIV, suggesting screening of these agents along with C. trachomatis. 

Screening for C. trachomatis isolates could be useful for 

epidemiological characterization of circulating C. trachomatis strains 

in the community and could provide additional information for 

vaccine development. 

References  

1. World Health Organization, Global Incidence and Prevalence of 

Selected Curable Sexually Transmitted Infections—2008, WHO 

Library Cataloguing-in-Publication Data, 2012. 

2. R. C. Brunham, B. Binns, F. Guijon et al. Etiology and outcome 

of acute pelvic inflammatory disease. The Journal of Infectious 

Diseases. 1998; 158:510–517. 

3. J. Paavonen and W. Eggert-Kruse. Chlamydia trachomatis: 

impact on human reproduction. Human Reproduction Update. 

1999; 5(5):433–447. 

4. J. M. Chow, M. Lynn Yonekura, G. A. Richwald, S. Greenland, 

R. L. Sweet, and J. Schachter, “The association between 

chlamydia trachomatis and ectopic pregnancy: a matched-pair, 

case-control study. The Journal of the American Medical 

Association. 1990; 263(23):3164–3167.  

5. P. Rana, I. Kazmi, R. Singh et al. Ectopic pregnancy: a review. 

Archives of Gynecology and Obstetrics. 2013; 288(4):747–757.  

http://www.ijhcr.com/


International Journal of Health and Clinical Research, 2022;5(3):425-427             e-ISSN: 2590-3241, p-ISSN: 2590-325X 

 

____________________________________________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________________________________________ 
Singh AK et al                International Journal of Health and Clinical Research, 2022; 5(3):425-427 

www.ijhcr.com  427 

6. D. T. Fleming and J. N. Wasserheit. From epidemiological 

synergy to public health policy and practice: the contribution of 

other sexually transmitted diseases to sexual transmission of 

HIV infection. Sexually Transmitted Infections. 1999; 75(1):3–

17.  

7. M. J. P. M. D. A. Silva, G. L. D. Florêncio, J. R. E. Gabiatti, R. 

L. do Amaral, J. E. Júnior, and A. K. D. S. Gonçalves. Perinatal 

morbidity and mortality associated with chlamydial infection: a 

meta-analysis study. The Brazilian Journal of Infectious 

Diseases. 2011; 15(6): 533–539. 

8. R. Mishori, E. L. McClaskey, and V. J. WinklerPrins. 

Chlamydia Trachomatis infections: screening, diagnosis, and 

management. American Family Physician. 2012; 86(12):1127–

1132. 

9. Z. Li, M. Chen, R. Guy, H. Wand, J. Oats, and E. A. Sullivan. 

Chlamydia screening in pregnancy in Australia: integration of 

national guidelines into clinical practice and policy. Australian 

and New Zealand Journal of Obstetrics and Gynaecology. 2013; 

53(4):338–346.  

10. D. Scholes, A. Stergachis, F. E. Heidrich, H. Andrilla, K. K. 

Holmes, and W. E. Stamm. Prevention of pelvic inflammatory 

disease by screening for cervical chlamydial infection. The New 

England Journal of Medicine. 1996; 334(21):1362–1366. 

11. K. L. Clark, M. R. Howell, Y. Li. Hospitalization rates in female 

US Army recruits associated with a screening program 

for Chlamydia trachomatis. Sexually Transmitted Diseases. 

2002; 29(1):1–5. 

12. A. Sarna, B. A. Friedland, A. K. Srikrishnan et al. Sexually 

transmitted infections and reproductive health morbidity in a 

cohort of female sex workers screened for a microbicide 

feasibility study in Nellore, India. Global Journal of Health 

Science. 2013; 5(3):139–149. 

13. M. Shahmanesh, S. Wayal, A. Copas, V. Patel, D. Mabey, and 

F. Cowan. A study comparing sexually transmitted infections 

and hiv among ex-red-light district and non-red-light district sex 

workers after the demolition of Baina red-light district. Journal 

of Acquired Immune Deficiency Syndromes. 2009; 52(2):253–

257. 

14. Mahony JB, Luinstra KE, Tyndall M, Sellors JW, Krepel J, 

Chernesky M. Multiplex PCR for detection of Chlamydia 

trachomatis and Neisseria gonorrhoeae in genitourinary 

specimens J Clin Microbiol. 1995;33:3049–53 

15. Malhotra M, Sood S, Mukherjee A, Muralidhar S, Bala M. 

Genital Chlamydia trachomatis: An update Indian J Med Res. 

2013;138:303–16. 

16. León SR, Konda KA, Klausner JD, Jones FR, Cáceres CF, 

Coates TJ, et al Chlamydia trachomatis infection and associated 

risk factors in a low-income marginalized urban population in 

Coastal Peru Rev Panam Salud Publica. 2009; 26:39–45. 

17. Acosta-Cázares B, Ruiz-Maya L, Escobedo de la Peña J. 

Prevalence and risk factors for Chlamydia trachomatis infection 

in low-income rural and suburban populations of Mexico Sex 

Transm Dis. 1996;23:283–8. 

18. Asbel LE Salmon M, Spain CV, Goldberg M. School-based 

screening for Chlamydia trachomatis and Neisseria 

gonorrhoeae among Philadelphia public high school students 

Sex Transm Dis. 2006;33:614–20. 

19. Hirsl-Hećej V, Pustisek N, Sikanić-Dugić N, Domljan LM, Kani 

D. Prevalence of chlamydial genital infection and associated 

risk factors in adolescent females at an urban reproductive 

health care center in Croatia Coll Antropol. 2006; 30(Suppl 

2):131–7. 

20. Miller WC, Ford CA, Morris M, Handcock MS, Schmitz JL, 

Hobbs MM, et al Prevalence of chlamydial and gonococcal 

infections among young adults in the United States JAMA. 

2004; 291:2229–36. 

21. Radcliffe KW, Ahmad S, Gilleran G, Ross JD. Demographic 

and behavioural profile of adults infected with chlamydia: A 

case-control study Sex Transm Infect. 2019; 77:265–70. 

22. Luki N, Lebel P, Boucher M, Doray B, Turgeon J, Brousseau R. 

Comparison of polymerase chain reaction assay with culture for 

detection of genital mycoplasmas in perinatal infections Eur J 

Clin Microbiol Infect Dis. 2020; 17:255–63. 

23. Ghys PD, Fransen K, Diallo MO, Ettiègne-Traoré V, Coulibaly 

IM, Yeboué KM, et al The associations between cervicovaginal 

HIV shedding, sexually transmitted diseases and 

immunosuppression in female sex workers in Abidjan, Côte 

d'ivoire AIDS. 2021; 11:F85–93. 

 

 

Conflict of Interest: Nil    Source of support: Nil 
 

http://www.ijhcr.com/

