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					Introduction: Tuberculosis (TB) and TB/HIV co-infection are significant  

					contributors to morbidity and mortality globally. The interaction between these two  

					infections is multifaceted, with each disease influencing the epidemiology and  

					progression of the other, which poses diagnostic and therapeutic challenges,  

					particularly in developing countries. This study evaluated and compared the  

					treatment outcomes of TB single infection and TB/HIV co-infection among patients  

					at Rivers State University Teaching Hospital.  
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					RSUTH between January 2023 and December 2024. Patients’ clinical records were  

					assessed to extract demographic data, retroviral status, treatment outcomes and  

					analysed using SPSS version 27.  
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					male. Up to 33.6% were TB/HIV co-infected, with 216 persons on antiretroviral  

					therapy. Patients with TB-only infections had significantly higher cure rates (37.8%  

					vs. 24.8%, p value = 0.001), while those with TB/HIV co-infection experienced higher  

					mortality (9.6% vs. 1.5%, p value = 0.001) and were more lost to follow-up (49.5% vs.  

					38.6%, p value = 0.005).  
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					Background  

					Tuberculosis (TB) is a highly contagious and  

					infectious disease mainly caused by the bacilli  

					Mycobacterium tuberculosis, leading to the  

					This is largely due to the high prevalence of HIV  

					in this region, coupled with TB's endemicity.  

					Southern Africa, including countries like South  

					Africa, Eswatini, and Lesotho, reports the highest  

					rates of TB/HIV co-infection, with co-infection  

					rates in some regions exceeding 50%. Other  

					regions with significant TB/HIV co-infection  

					burdens include Southeast Asia and Eastern  

					formation of tubercles in different parts of the  

					1

					body.  

					Tuberculosis  

					and  

					human  

					immunodeficiency virus (HIV) disease are two of  

					the most significant global health challenges,  

					each contributing to substantial morbidity and  

					mortality worldwide, as it has been estimated  

					that more than one-third of people living with  

					7,10  

					Europe.  

					Nigeria is ranked sixth among the thirty highest  

					TB-burdened and high multi-drug-resistant TB  

					(MDR-TB) countries. In 2020, it was estimated  

					that 452,000 people were infected with  

					tuberculosis, of which only 135,784 (30%) were  

					diagnosed and reported to the National TB  

					Program (NTP), and 34,000 had co-infection with  

					2

					HIV (PLHIV) are infected with TB. The twin  

					epidemics of tuberculosis and HIV have a  

					bidirectional relationship that poses a dual public  

					health burden to low- and middle-income  

					3,4  

					countries like Nigeria with limited resources.  

					The interaction between these two infections is  

					multifaceted, with each disease influencing the  

					11  

					HIV.  

					5

					epidemiology and progression of the other. The  

					TB and HIV co-infection also pose several shield  

					diagnostic. Collaborative TB/HIV activities and  

					management of comorbidities are the key  

					clinical scenario is complex, as HIV significantly  

					increases the risk of developing active TB, while  

					TB is the leading cause of death among people  

					living with HIV (PLHIV). People living with HIV  

					(PLHIV) have 20 times the risk of developing  

					tuberculosis compared to those without HIV and  

					HIV infection is one of the most potent risk  

					4,12,13  

					components of the ‘end TB strategy’.  

					Understanding the treatment outcomes in  

					individuals co-infected with TB and HIV versus  

					those with TB alone is critical for optimising  

					clinical management and public health strategies,  

					as the outcomes for individuals with TB/HIV co-  

					infection are often more complex and less  

					favourable compared to those with TB alone. The  

					interaction between TB medications and  

					antiretroviral therapy (ART), along with issues  

					like drug resistance and treatment adherence,  

					complicates the management of co-infected  

					patients. In contrast, TB single infection typically  

					shows more straightforward treatment outcomes  

					when managed according to standard TB  

					treatment protocols. Comparing these outcomes  

					highlights the additional challenges posed by co-  

					infection and underscores the need for integrated  

					treatment approaches to improve patient care  

					6,7,8  

					factors for developing active TB.  

					The World Health Organisation (WHO)  

					estimates that approximately one-third of the  

					world's  

					population  

					is  

					infected  

					with  

					Mycobacterium tuberculosis; however, only a  

					small fraction of these individuals develop active  

					TB disease, typically those with weakened  

					immune systems, such as people living with  

					2,9  

					HIV. In 2021, there were an estimated 10.6  

					million new TB cases worldwide, of which about  

					8% (approximately 810,000) were among people  

					living with HIV, with TB accounting for about  

					2,7  

					one-third of AIDS-related deaths globally.  

					The African region, particularly sub-Saharan  

					Africa, bears the highest burden of TB/HIV co-  

					infection, accounting for over 80% of all cases.  

					11,14,15,16  

					and reduce mortality rates.  
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					3,16  

					Nigeria ranks among countries with the highest  

					burden of tuberculosis, yet evidence continues to  

					indicate poor treatment outcomes, which have  

					been attributed to poor quality of care. Thus,  

					enormous challenges to physicians. This study  

					aimed to assess the different treatment outcomes  

					in Tuberculosis singular and TB/HIV co-infection  

					in patients receiving care in Rivers State  

					University Teaching Hospital.  

					managing  

					TB-HIV  

					co-infection  

					presents  

					Method  

					The study area was the Rivers State University  

					Teaching Hospital (RSUTH), a state government-  

					owned tertiary health facility located in Port  

					Harcourt, Rivers State, in the South-South  

					geopolitical zone of Nigeria. This was a 2-year  

					retrospective review of the clinical records of all  

					adult patients with tuberculosis and TB/HIV  

					coinfection in the RSUTH TB Clinic.  

					Ethical approval for the study was obtained from  

					the Rivers State University Teaching Hospital  

					Ethics  

					Committee  

					(RSUTH/REC/2024/630).  

					Permission was also secured from the head of the  

					Department of Community Medicine to access  

					patients’ records. Results of the study will be  

					presented to the department at one of her  

					seminar days.  

					The study population consisted of all adult  

					patients above 18 years of age with tuberculosis  

					who presented to the RSUTH tuberculosis clinic  

					between January 2023 and December 2024.  

					Patients’ clinical records were utilised to extract  

					information, including age, sex, retroviral status,  

					antiretroviral therapy (ART) status, other  

					Data was collected into Microsoft Excel, and  

					exported to and analysed using the Statistical  

					Package for Social Sciences (SPSS) version 27. The  

					Chi-square test was used to test for significant  

					relationships between treatment outcome and  

					single-infected patients versus TB/HIV co-  

					infected patients. A p value of <0.05 was  

					considered statistically significant.  

					disease-related  

					variables,  

					and  

					treatment  

					outcome. The inclusion criteria include all adult  

					patients who were treated for TB only in the last  

					2 years and all adult patients who were treated  

					for TB/HIV co-infection in the last 2 years.  

					Exclusion criteria include all patients with  

					multidrug-resistant TB and all patients with  

					incomplete data.  

					Results  

					Male  

					383  

					302  

					55.9  

					44.1  

					A total of six hundred and eighty-five (685)  

					patients were enrolled into the TB clinic of the  

					Rivers State University Teaching Hospital over  

					the two-year period and 383(55.9%) were male,  

					with a male-to-female ratio of 1.3:1. While only 4  

					(0.6%) patients were above 80 years of age, over  

					half of the patients (52.0%) were aged between  

					21 and 40 years old. (Table 1).  

					Female  

					Age group  

					≤20 years 34  

					5.0  

					21-40  

					years  

					356  

					226  

					65  

					52.0  

					33.0  

					9.5  

					Table 1: Demographics of the study population  

					41-60  

					years  

					Variable  

					Frequency  

					Percentage  

					4

					0.6  

					Sex  
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					61-80  

					years  

					Radiology (X  

					rays)  

					≥81 years  

					Total  

					Mean = 34 SD=4.5  

					Biopsy  

					685  

					100.0  

					Status of the patient  

					New case of TB  

					Relapse  

					586  

					99  

					98.0  

					2.0  

					Almost all patients were new cases of  

					tuberculosis with pulmonary involvement, and  

					the most common method of diagnosis was with  

					the GeneXpert test, which was able to make a  

					diagnosis in 440 (64.2%) patients. Multiple  

					diagnostic methods were used concurrently on  

					each patient as indicated. Most patients weighed  

					between 61 and 90 kg; however, 9 (1.3%) adults  

					weighed ≤ 30 kg. The clinical characteristics of the  

					patients are demonstrated in Table 2.  

					Weight of patient at  

					recruitment (kg)  

					9

					1.3  

					≤30kg  

					487  

					176  

					13  

					71.1  

					25.7  

					1.9  

					31-60kg  

					61-90kg  

					≥91kg  

					Table 2: Clinical characteristics of the study  

					population  

					Key: TB LAM= Tuberculosis  

					lipoarabinomannan, AFB= Acid fast bacilli  

					Frequency  

					Clinical  

					Percent  

					characteristics  

					n=685  

					Site of Tuberculosis  

					Pulmonary  

					671  

					98.0  

					2.0  

					Extrapulmonary 14  

					Method of  

					diagnosis of  

					Tuberculosis  

					79  

					440  

					46  

					4

					11.5  

					64.2  

					6.7  

					Clinical  

					Gene Xpert  

					TB LAM  

					AFB  

					0.6  

					114  

					2

					16.6  

					0.3  
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					42.3%  

					45.0%  

					40.0%  

					35.0%  

					30.0%  

					25.0%  

					20.0%  

					15.0%  

					10.0%  

					5.0%  

					Two hundred and thirty persons (33.6%) had  

					HIV coinfection, and the majority of them (216  

					persons) were on antiretroviral therapy. (Figure  

					1)  

					33.4%  

					17.4%  

					4.2%  

					2.6%  

					0.0%  

					HIV  

					positive  

					33.6%  

					OUTCOME OF TREATMENT  

					HIV  

					negativ  

					e 66.4%  

					Figure 2: Outcome of treatment for  

					tuberculosis  

					Figure 1: Retroviral status of the study  

					population  

					Mortality during the study period was 4.2%, as  

					29 persons died; however, 229 (33.4%) were  

					cured, and 290 (42.3%) were lost to follow-up, as  

					shown in Figure 2.  
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					Table 3: Treatment outcomes of Tuberculosis  

					single infection and Tuberculosis/HIV co-  

					infection  

					Among the patients with TB single infection, 172  

					(37.8%) were cured, 85 (18.8%) completed  

					treatment, 7 (1.5%) died, and 176 (38.6%) were  

					lost to follow-up. Conversely, among the patients  

					with TB/HIV coinfection, almost half, 114  

					(49.5%), were lost to follow-up; only 57 (24.8%)  

					were cured; 34 (14.8%) were treatment-  

					completed, and 22 (9.6%) died. Patients with TB-  

					only infections had significantly higher cure rates  

					than patients with TB/HIV coinfection (37.8% vs.  

					24.8%, p-value = 0.001), while patients with  

					TB/HIV coinfection had significantly higher  

					mortality than those with TB single infection  

					(9.6% vs. 1.5%, p-value = 0.001) as well as a  

					significantly high dropout rate as they were lost  

					to follow-up (49.5% vs. 38.6%, p-value = 0.005).  

					Treatment success (cured + treatment completed)  

					in TB-singly infected patients is 257 (56.6%), and  

					in TB/HIV coinfection it is 91 (39.6%). These  

					findings are summarised in Table 3.  

					Outcome  

					of  

					TB  

					infection  

					TB/HIV  

					coinfection square  

					Chi  

					treatment  

					Frequency Frequency (p value)  

					(%)  

					(%)  

					Cured  

					172(37.8)  

					57(24.8)  

					11.7  

					(0.001)  

					Treatment 85(18.8)  

					completed  

					34(14.8)  

					3(1.3)  

					1.6 (0.203)  

					2.4(0.124)  

					Treatment 15(3.3)  

					failed  

					Died  

					7(1.5)  

					22(9.6)  

					114(49.5)  

					24.3  

					(0.001)  

					Lost to  

					176(38.6)  

					7.8 (0.005)  

					follow up  

					Total  

					455 (100.0) 233 (100.0)  

					Discussion  

					Tuberculosis (TB) is highly infectious, and people  

					who have TB can infect up to 10-15 other people  

					through close contact over the course of a year.  

					Without proper treatment, up to two-thirds of  

					proportion of elderly patients in this study could  

					be attributed to regional differences, as Rivers  

					State caters to a more diverse patient population,  

					including older individuals from rural settings,  

					19  

					HIV-negative people with TB and nearly all HIV-  

					where delayed diagnosis is more common. The  

					2,7  

					positive people with TB will die.  

					This study  

					male predominance noted in this study has also  

					been reported by other authors and is often  

					attributed to higher smoking rates, occupational  

					exposure, and biological differences that increase  

					analysed the TB treatment registry of a major  

					tertiary health facility in Port Harcourt, Nigeria.  

					Most patients were young and middle-aged, with  

					over half of the recruited patients aged between  

					21 and 40 years and fewer cases in older age  

					groups. This finding aligns with a similar study  

					in sub-Saharan Africa, both of which underscore  

					the vulnerability of this economically viable  

					workforce of the society, which may be  

					aggravated by high exposure rates and  

					socioeconomic factors such as poor housing and  

					occupational risks. However, the higher  

					20  

					males' susceptibility to TB. Efforts to mitigate  

					TB prevalence should consider targeted  

					interventions for the most affected age groups  

					and address gender-specific barriers to care.  

					The dominance of new cases of TB in this study  

					suggests ongoing transmission within the  

					community, emphasising the need for intensified  

					TB control measures, including public awareness  

					21  

					and early case detection.  

					Although  
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					extrapulmonary  

					documented in a minority of the cases, with  

					better investigative capacity, advanced  

					TB  

					(EPTB)  

					was  

					only  

					immediate effect on the socioeconomic well-  

					being of the population, as clinically, it will fast-  

					track the spread of multi-drug-resistant  

					25,26  

					molecular diagnostic methods may better  

					identify these cases, allowing for the detection of  

					a small percentage of EPTB cases that might  

					pulmonary tuberculosis in the community.  

					Thus, monitoring and evaluating the treatment  

					outcomes of pulmonary tuberculosis should be  

					an integral part of an effective TB control  

					program in the state.  

					22,23  

					otherwise go undiagnosed.  

					HIV co-infection is one of the most important risk  

					factors for active TB in developing countries, as it  

					increases the susceptibility to primary infection  

					as well as reactivation for patients with latent TB  

					infection. Approximately a third of patients in  

					this study were HIV positive, although not all  

					were on antiretroviral therapy (ART). These  

					results align with reports by the World Health  

					Organisation (WHO), which estimates that one-  

					third of TB patients in high-burden regions are  

					Almost half of the patients on treatment for TB  

					were lost to follow-up, which may be linked to  

					socio-economic challenges seen in developing  

					climes, including poor access to healthcare and  

					patient tracking mechanisms. Additionally, the  

					low treatment failure rate and mortality rate  

					suggest that the treatment regimen is generally  

					effective when adhered to. These outcomes  

					highlight the need for robust follow-up systems  

					and patient-centred care models to address  

					adherence challenges. Addressing socio-  

					economic barriers, improving patient education,  

					and utilising digital tools for tracking could help  

					reduce loss to follow-up rates and enhance  

					treatment success.  

					HIV-positive, reflecting the close association  

					6,7  

					between the two diseases.  

					However, the fact  

					that not all HIV-positive patients were on ART  

					suggests a significant treatment gap which could  

					contribute to poorer outcomes in co-infected  

					individuals and thus raises concerns about the  

					effectiveness of integrated care delivery.  

					Addressing these gaps is critical for reducing  

					mortality and improving outcomes for TB/HIV  

					The comparison of treatment outcomes revealed  

					notable disparities between TB singly infected  

					patients and those co-infected with TB and HIV.  

					TB cure rates were significantly higher in the TB-  

					only group (37.8%) compared to the co-infected  

					group (24.8%), which aligns with the literature  

					that HIV co-infection reduces the likelihood of  

					16  

					co-infected patients. Strengthened diagnostic  

					capacity, early treatment initiation, and enhanced  

					ART coverage are critical to addressing these  

					challenges.  

					The WHO recommends a treatment success rate  

					of at least 85-90% for all diagnosed TB cases  

					defined as 'cure' or 'treatment completed' (patient  

					achieving  

					bacteriological  

					cure  

					due  

					to  

					immunosuppression, which complicates TB  

					recovery even with effective treatment regimens.  

					27,28  

					completed treatment but last smear unavailable  

					Treatment completion rates were also higher  

					24  

					or extrapulmonary TB).  

					The treatment  

					in TB-only patients, which may demonstrate the  

					challenges co-infected patients face in completing  

					treatment, attributable to the dual burden of  

					managing ART alongside anti-TB medications,  

					which increases the risk of treatment fatigue and  

					outcomes for patients with TB infections revealed  

					a cure rate of 33.4% and a treatment completion  

					rate of 17.4% with a total treatment success rate  

					of 50.8%, which is well below the  

					recommendations. A higher rate of successful  

					treatment outcomes reduces the TB burden and  

					mortality rate in the population, while an  

					unsuccessful treatment outcome has an  

					29  

					poor adherence.  

					Patients lost to follow-up was another  

					noteworthy issue in both groups, with rates of  
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					49.5% in the co-infected group compared to  

					38.6% in TB-only patients. The increased loss to  

					follow-up in the TB/HIV coinfection group could  

					be attributed to the additional challenges of  

					managing dual therapies as well as the stigma  

					associated with HIV. Other authors also reported  

					higher loss to follow-up rates among co-infected  

					patients, which they attributed to socioeconomic  

					challenges and logistical barriers in accessing  

					integration of state TB and HIV programmes to  

					further identify and overcome barriers for the  

					effective implementation of existing strategies  

					and tools to reduce the burden of TB.  

					Therefore, it is recommended that enhanced  

					patient education and counselling be provided  

					across all DOTS centres in Rivers State to  

					improve treatment outcomes and reduce lost to  

					follow-up to alleviate the spread of tuberculosis  

					and HIV. The government and its partner NGOs  

					are encouraged to improve accessibility to TB  

					care by establishing more tuberculosis clinics  

					closer to the communities. This would help  

					reduce patient loss due to logistical challenges.  

					Public awareness campaigns should be  

					intensified to educate citizens about TB and HIV,  

					with a strong emphasis on the importance of  

					adherence to anti-TB therapy. These efforts  

					should be supported by modern and efficient  

					methods of information dissemination to ensure  

					broader and faster outreach. Additionally, NGOs  

					are urged to collaborate with the government in  

					training more health workers to strengthen the  

					human resource capacity of DOT clinics. Regular  

					audits and assessments of treatment outcomes in  

					these clinics should be conducted annually by  

					partnering NGOs to ensure accountability and  

					quality improvement. Furthermore, setting up  

					robust surveillance systems to track trends in TB  

					and HIV infections is vital for informed decision-  

					making and policy development.  

					28,30  

					integrated TB/HIV care.  

					The mortality rate of 9.6% in the TB/HIV  

					coinfection cohort was significantly higher  

					compared to TB-only patients, reflecting the  

					synergistic negative effects of HIV on TB  

					prognosis due to the compounded effects of  

					immunosuppression, increased susceptibility to  

					opportunistic infections and the higher risk of  

					treatment-related  

					complications  

					in  

					these  

					7,28  

					patients. The outcomes emphasise the urgent  

					need for integrated TB and HIV care, as enhanced  

					patient support, community outreach, and  

					adherence counselling are critical to improving  

					outcomes in this vulnerable group. Interestingly,  

					treatment failure rates were relatively low in both  

					groups (3.3% for TB-only and 1.3% for co-  

					infected).  

					These  

					findings  

					support  

					the  

					observations by Nagu et al., who found that  

					while treatment adherence improves outcomes in  

					both groups, the additional complications of co-  

					infection tend to offset the benefits of effective  

					31  

					anti-TB regimens in co-infected individuals.  

					Health workers have a critical role to play and are  

					advised to use all available means to ensure the  

					correct and consistent dissemination of  

					information on TB and HIV. They should closely  

					monitor patients for adherence to treatment  

					regimens and any potential side effects.  

					Enhancing the tuberculosis programme with  

					Conclusion  

					Treatment success rates of tuberculosis are well  

					below the recommendations, mainly driven by  

					the alarmingly high rate of loss to follow-up,  

					which suggests that patients lack adequate  

					information about their diagnosis and the  

					consequences of non-adherence to therapy. The  

					Tuberculosis-HIV coinfection rate in this study  

					was high, with significantly worse outcomes than  

					TB single infection. There is a need for better  

					counselling  

					sessions  

					and  

					appointment  

					reminders—such as SMS alerts—can greatly  

					improve treatment outcomes. To effectively carry  

					out these responsibilities, health workers need to  

					equip themselves with up-to-date training on  
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					communication strategies, patient education, and  

					current treatment protocols. Staying informed  

					about the latest research and treatment  

					guidelines is essential for delivering evidence-  

					based care.  

					2. Global Tuberculosis Report 2024  

					[Internet]. [cited 2025 Mar 26]. Available  

					from:  

					https://www.who.int/teams/global-  

					programme-on-tuberculosis-and-lung-  

					health/tb-reports/global-tuberculosis-  

					report-2024  

					Patients and their relatives also have key  

					responsibilities. Patients must adhere strictly to  

					their prescribed treatment regimens, attend all  

					scheduled appointments, and complete the full  

					course of treatment—even when symptoms  

					improve. Setting personal reminders, such as  

					calendar alerts, can support adherence to both  

					medication and follow-up visits. Relatives are  

					encouraged to accompany patients to their  

					appointments and offer emotional support,  

					which can help reduce stigma and encourage  
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