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Abstract
Sexually transmitted infections (STIs) pose a significant public health threat, with a well-established synergistic relationship between Chlamydia trachomatis and the Human Immunodeficiency Virus (HIV). This study aimed to determine the prevalence and association of these two infections among symptomatic and asymptomatic patients in Owerri, Nigeria. A total of 518 participants were enrolled in a cross-sectional study at the Federal Medical Center, Owerri. Serum samples were collected and analyzed for C. trachomatis IgG antibodies using an Enzyme-Linked Immunosorbent Assay (ELISA) and for HIV using a serial rapid testing algorithm. The overall prevalence of HIV was 5.0% among symptomatic subjects and 4.5% among asymptomatic subjects, with no statistically significant difference (P=0.621) between the two groups. A co-infection rate of 1.7% (9 out of 518 participants) was observed, with a significant majority of co-infected individuals being symptomatic (77.8%). This finding is consistent with the understanding that C. trachomatis-induced genital inflammation can facilitate HIV acquisition and transmission. The lack of a significant difference in HIV prevalence between symptomatic and asymptomatic groups, coupled with the notable co-infection rate, highlights the need for an integrated approach to STI and HIV screening in the region.
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Introduction 
Sexually transmitted infections (STIs) constitute a major public-health challenge globally, contributing significantly to morbidity and mortality (World Health Organization [WHO], 2011; WHO, 2023). Among the most prevalent of these is Chlamydia trachomatis, a highly common bacterial STI responsible for a wide range of clinical manifestations (Malhotra et al., 2013; WHO, 2023). This obligate intracellular bacterium can lead to severe and often irreversible reproductive-health complications, including pelvic inflammatory disease (PID), ectopic pregnancy, and tubal-factor infertility, particularly in women (Centers for Disease Control and Prevention [CDC], 2021). A significant challenge in controlling the spread of C. trachomatis is its frequently asymptomatic presentation—reported in up to 70–90% of cases—which leads to delayed diagnosis and treatment, and facilitates its widespread and silent dissemination within the population (Malhotra et al., 2013).

The Human Immunodeficiency Virus (HIV) and its advanced stage, Acquired Immunodeficiency Syndrome (AIDS), represent another formidable global-health crisis, with sub-Saharan Africa bearing the highest burden (Joint United Nations Programme on HIV/AIDS [UNAIDS], 2023; WHO, 2023). The interconnectedness between STIs and HIV is a well-established epidemiological phenomenon, with STIs known to increase both an individual’s susceptibility to acquiring HIV and the transmissibility of the virus to sexual partners (Cohen et al., 2012; Ward & Rönn, 2010). The presence of genital-tract inflammation and ulcerations caused by STIs like C. trachomatis compromises mucosal barriers, while the inflammatory response draws a high concentration of immune cells—particularly CD4⁺ T-lymphocytes, the primary target cells for HIV—to the site of infection, thereby facilitating viral entry and replication (Galvin & Cohen, 2004; Wasserheit, 1992).

The synergistic interaction between C. trachomatis and HIV underscores the critical need for a more integrated approach to surveillance, prevention, and treatment programs (CDC, 2021; Ward & Rönn, 2010). Co-infection can alter the natural history of both diseases, leading to more severe outcomes. For instance, untreated chlamydial infection can accelerate the progression of HIV disease and increase viral shedding (Cohen et al., 2012; Galvin & Cohen, 2004). Consequently, the prevalence of C. trachomatis within a community can serve as a potential indicator of vulnerability to HIV transmission (Ward & Rönn, 2010).
Despite the clinical and epidemiological importance of this co-infection, comprehensive data on the combined prevalence of C. trachomatis and HIV and their specific association in Nigeria remains limited. Current research efforts are often fragmented and fail to provide a clear picture of the burden of co-infection in different regions. In Owerri, a major urban center, there is a particular paucity of data on this topic. Therefore, this study aims to fill this knowledge gap by determining the prevalence and association of Chlamydia trachomatis and HIV infections among both symptomatic and asymptomatic patients in Owerri, Nigeria. The findings from this research will provide essential epidemiological data to inform the development of integrated and more effective public health strategies for STI and HIV control in the region.

Methodology
Study Design and Area
This research was conducted as a cross-sectional study to determine the prevalence of Chlamydia trachomatis and HIV infections, and their association, among a specific patient population. The study was carried out in Owerri, Imo State, Nigeria, at the Federal Medical Center.

Study Population and Ethical Considerations
A total of 518 participants were enrolled in the study. This population consisted of 318 symptomatic patients and 200 asymptomatic patients who were recruited from clinics at the Federal Medical Center. The study received ethical clearance from the relevant institutional ethics committee. All participants provided informed consent before enrollment, and the research was conducted in accordance with standard ethical guidelines for human subjects.

Sample Collection
Structured questionnaires were administered to collect data on socio-demographic factors and risk behaviors from all participants. Following the questionnaire, venous blood samples were collected from each participant and transported to the laboratory. The blood was centrifuged to separate the serum, which was then stored appropriately for subsequent serological analysis.

Laboratory Methods
Serum samples were subjected to diagnostic testing for both Chlamydia trachomatis and HIV infections.

Chlamydia trachomatis Serology
The presence of Chlamydia trachomatis infection was determined by detecting IgG antibodies using the Enzyme-Linked Immunosorbent Assay (ELISA) method. This approach allows for the identification of both current and past infections.

HIV Testing
HIV status was determined using a serial rapid testing algorithm, which is a standard procedure in Nigeria. All serum samples were initially screened using a rapid diagnostic test kit. Any sample that tested positive was then confirmed with a second rapid test kit based on a different principle.

Statistical Analysis
The collected data was analyzed using SPSS software, version 25.0. The Chi-square test was employed to determine the association between Chlamydia trachomatis and HIV infections and the various socio-demographic variables. A p-value of less than 0.05 (p<0.05) was considered to be statistically significant.


Results & Discussion



Figure 1: Prevalence of C. trachomatis among selected participants

The represented in Figure 1 shows that the prevalance or proportion of participants with C. trachomatis infection is 35/518 (6.8%) while those without the infection is 483/518 (93.2%).
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Figure 2: Prevalence of HIV infection in Symptomatic and Asymptomatic Groups

The prevalence of HIV infection among symptomatic and asymptomatic subjects is shown as 16 (5.0%) tested positive for HIV infection in the symptomatic group out of the 318 participants and 9 (4.5%) tested positive for HIV infection in the asymptomatic group out of the 200 participants. 


Table 1: Prevalence of HIV Infection among symptomatic and asymptomatic subject based on age 
	Variable
	Symptomatic Subjects
	Asymptomatic   Subjects

	Age 
	No. Enrolled
	No Positive(%)
	No. Enrolled
	No Positive(%)

	15-20
	44
	2 (4.6)
	30
	2 (6.7)

	21-25
	92
	6 (6.5)
	32
	4 (12.5)

	26-30
	74
	4 (5.4)
	39
	1 (2.6)

	31-35
	63
	3 (4.8)
	33
	1 (3.0)

	36-40
	21
	1 (4.8)
	19
	0 (0.0)

	41-45
	10
	0 (0.0)
	32
	1 (3.1)

	>45
	14
	0 (0.0)
	15
	0 (0.0)

	Total
	318
	16 (5.0)
	200
	9 (4.5)


X2    =3.516  ; df=5 , P=0.621

The prevalence of HIV Infection among symptomatic and asymptomatic subjects by age is shown in Table 1 above. Among the symptomatic subjects the highest prevalence  rate of 6.5% (6/92) of the infection was found among age group 21-25, while the lowest prevalence 0.0% was found in age group 41-45 and >45 respectively. Among the asymptomatic subjects the highest prevalence rate of 12.5% (4/32) was found in age group 21-25 while age groups 36-40 and >45 years had participants without HIV infection. There was no statistically significant difference in prevalence of HIV Infection among symptomatic and asymptomatic subjects by age (P=0.621) as shown in Table 1 above. 

Table 2: Prevalence of HIV and Chlamydia Co-Infection, and Prevalence of the Infection in Symptomatic and Asymptomatic Subjects 
	
	Positive (%)
	Negative (%)

	HIV/Chlamydia co-infection
	9 (1.7)
	509 (98.3)

	Symptomatic
	7(77.8%)
	

	Asymptomatic
	2(22.2%)
	



Out of the 518 participant, 9 (1.7%) participants were HIV and Chlamydia co-infected while 509 (98.3%) were had no HIV and Chlamydia co-infection. Out of the 9 participants with Chlamydia and HIV co-infection, 2(22.2%) were asymptomatic, while 7(77.8%) was symptomatic.


This study aimed to determine the prevalence and association of Chlamydia trachomatis and HIV infections among symptomatic and asymptomatic patients in Owerri, Nigeria. The findings provide crucial epidemiological data on the co-existence of these two significant public health challenges in the region.

The prevalence of HIV infection was found to be 5.0% among symptomatic subjects and 4.5% among asymptomatic subjects. These figures are generally consistent with national and regional HIV prevalence rates, which highlight the continued public health burden of HIV in Nigeria. The study's finding that there was no statistically significant difference in HIV prevalence between symptomatic and asymptomatic subjects (P=0.621) suggests that the presence or absence of symptoms is not a reliable indicator of HIV status in this population, reinforcing the need for routine screening.

The study further investigated the co-infection rate of C. trachomatis and HIV. Out of the 518 participants, 9 (1.7%) were co-infected with both pathogens. Among the co-infected individuals, a significant majority were symptomatic (77.8%), while a smaller proportion were asymptomatic (22.2%). This observation is epidemiologically significant, as it underscores the synergistic relationship between the two infections. The presence of C. trachomatis, which is the most common bacterial STI globally, can cause genital inflammation and compromise mucosal barriers (Malhotra et al., 2013; WHO, 2011), thereby increasing an individual's susceptibility to acquiring or transmitting HIV. This biological interaction helps explain the higher proportion of co-infection among symptomatic individuals, who are likely experiencing more active chlamydial infection.

The findings on co-infection are consistent with the well-established understanding that STIs, including C. trachomatis, can act as co-factors for HIV transmission and disease progression. The inflammatory response triggered by C. trachomatis brings a high concentration of HIV target cells to the genital mucosa, facilitating viral entry and replication (Malhotra et al., 2013). The documented co-infection rate of 1.7% in this study, though seemingly low, represents a critical group for targeted public health interventions. It indicates that a significant number of individuals are at risk of a more rapid progression of HIV disease and are also more likely to transmit both infections. This finding is particularly important in resource-limited settings where C. trachomatis is a major cause of reproductive health complications and infertility (Tukur et al., 2006).

Conclusion 
This study's findings on the prevalence and co-infection of C. trachomatis and HIV in Owerri highlight a persistent public health challenge. The lack of a statistically significant difference in HIV prevalence between symptomatic and asymptomatic groups, coupled with the notable co-infection rate, proves the need for an integrated approach to screening and management. Targeting individuals with a known STI like C. trachomatis for HIV screening, and vice versa, could be an effective strategy to reduce the burden of both infections in the community.
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