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Background: Tuberculosis (TB) and the Human Immune Deficiency Virus (HIV) represent major public health 

challenges and are intricately linked to each other. This is more prevalent in the sub-Saharan African region, where 

about 80% of this co-infection is recorded. This study aimed to review the prevalence, profile, and treatment outcome of 

TB-HIV co-infected patients. 

Methodology: A hospital-based retrospective study was conducted in a tertiary center in southeast Nigeria for the period 

2015–2017. Information elicited from participant’s medical records included socio-demographic profile (age, sex, 

residential area, and occupation), Cluster of Differentiation 4 (CD4) count level at the time of diagnosis of co-infection, 

weight, treatment outcome, as well as the record of the number of TB patients who presented within this same period. 

Results: The total number of TB/HIV co-infected patients who participated in the study during this period was 207, with 

a prevalence of TB/HIV co-infection of 33.9%. The highest proportion of cases was recorded among participants within 

the age group of 31–40, and the cases of co-infection were more common in males (58.9%) and students (27.5%). The 

results also showed a significant relationship between gender, occupation, residential area, and TB/HIV co-infection. 

Most of the co-infected participants had a CD4 count of <300 cells/mm3 and an associated poor treatment outcome of 

41.1%. 

Conclusions: TB/HIV co-infection needs to be properly addressed, and screening for HIV among TB patients should be 

a priority. This will help in early diagnosis and subsequently improve the treatment outcome of both diseases. 
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Introduction 

Tuberculosis (TB) associated with the human immunodeficiency virus (HIV) continues to be a significant 

global public health challenge. Globally, TB kills more than 5000 people per day while HIV kills more 

than 8000 people. 1 According to WHO (2022), TB affects an estimated one-third of the world's 

population, while HIV affects an estimated 35 million people, with 2.1 million new cases. A total of 1.3 

million died from TB including 167 people living with HIV/AIDS in 2022. 2 According to the World 

Health Organization, 39% of newly diagnosed cases of tuberculosis (TB) are thought to be caused by 

HIV infection, with an approximate 14 million people worldwide having both infections.1 In people with 

HIV infection, tuberculosis continues to be the most prevalent opportunistic infection (OI), accounting 

for about 26% of AIDS-related deaths. With a 20–30 times higher lifetime risk of developing TB in HIV-

positive patients compared to HIV-negative patients.3 The co-infection burden is disproportionately 

heavy in Sub-Saharan Africa, especially in Nigeria where the health system is already underdeveloped 

and stretched thin, raising serious concerns about this double epidemic of TB and HIV.4 Whether or not, 

the organism is sensitive and responsive to anti-TB medications, the risk of death from TB is appreciably 

higher in the HIV-infected population.5 In co-infected patients, the relationship between HIV and TB is 

bidirectional and synergistic, with HIV predisposing to the development of active TB and active TB 

infection worsening the course of HIV-related immunodeficiency. 6,7 

HIV co-infection and tuberculosis present unique diagnostic and therapeutic challenges. Drug-resistant 

tuberculosis rates, including multi- and extensively drug-resistant TB, have increased. These cases are 

challenging to treat and have a higher mortality rate.8 Furthermore, recent scientific studies have 

demonstrated that by providing integrated TB-HIV care, we can avoid a million deaths among PLWHAS. 

Given that TB-HIV co-infection has a significant negative impact on Nigeria. 9 

To create evidence-based interventions for patients and at-risk populations, the study sought to assess the 

prevalence, profile, and treatment outcomes linked to TB-HIV co-infection. Due to notable research void 

in this field in Nigeria. This study sought to answer the following research questions: What is the 

prevalence of TB-HIV co-infection? What is the clinical-sociodemographic profile of these TB-HIV co-

infected patients? What is the treatment outcome of these patients as carried out in a tertiary center in 

South-Eastern Nigeria? 

Considering this significant research gap that is especially prevalent in this region. The results of this 

study will give insight into TB-HIV co-infection in the nation and inform policymakers, activists, and 

health professionals working in the area about TB-HIV control, allowing them to create evidence-based 

interventions for tackling this major public health issue in the nation. 

 

Methodology  

Study setting: the study was carried out in a tertiary hospital (Federal Medical Centre) in 0werri Imo 

State Nigeria, which is a major referral center for most hospitals in Imo State and its environs. It’s located 

in the heart of the town (Owerri municipal local government council of Imo state). 

 

Study design, period, participants, and data source: this is a retrospective cross-sectional study based 

on a review of the medical records of TB-HIV co-infected patients on anti-tuberculosis treatment in the 

Federal Medical Centre Owerri now (Federal University Teaching Hospital) between January 2015 and 

December 2017the facility-based TB register and health records, which are standard records stored by the 

healthcare facility, were used for data extraction. These were then entered into Microsoft Office Excel 

and password protected. 
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Bias: the register's ambiguous and unclear information was not included in the analysis. To ensure data 

validity, Information that didn't provide proof of a diagnosis was removed. Information on patient 

demographics, disease classifications, sputum microscopy, GeneXpert, HIV status, CD4 count, weight of 

patients, and treatment outcomes of TB-HIV co-infected cases were collected. 

Statistical methods/analysis: data extracted from the health records were entered into Microsoft Office 

Excel. The data was cleaned and subsequently entered the SPSS software version 21 for analysis. The 

outcome variable was TB–HIV co-infection treatment outcome whereas the predictor variables were age, 

sex, place of residence occupation, CD4 count, and weight profile of patients. The univariable descriptive 

statistics, including mean, SD, percentages, and frequencies, were presented in tables and graphs. The 

association between TB–HIV co-infection and the clinico-demographic variables was examined using a 

chi-square and linear regression. The criterion for significance was set with P < 0.05 at 95% confidence 

interval (CI). 

Ethical consideration: The Federal University Teaching Hospital Owerri's Ethical Review Committee 

reviewed and approved the study. Additionally, consent from the heads of the TB treatment units was 

obtained before reviewing the medical records of the patients who were also co-infected with HIV and 

TB. The study's results were kept confidential, and the data was only used for that purpose. Since privacy 

and anonymity were upheld and the data were gathered by reviewing medical records, there was no 

danger to the patients or their families.  Additionally, the data collection form did not include any 

personal identification information, and only the principal investigators had access to the recorded data. 

 

Study measures: The socio-demographic characteristics (sex, age, place of residence (rural/urban) and 

occupation), CD4 count level, weight profile, Treated/Cured (Previously smear-positive patients that 

were smear-negative during the treatment and have completed treatment), Died and Others (defaulters, 

transfer out, treatment relapse or lost to follow up) 

 

Definitions of treatment outcome 

In line with the guidelines for the National Tuberculosis and Leprosy Control Program (NTLCP)10 and 

the 2013 revision to the WHO Definitions and reporting framework for tuberculosis.11 Treatment 

outcome definitions] were as follows: 

 

Cured: A pulmonary TB patient who was smear- or culture-negative in the month before treatment ended 

and at least once previously and who had TB that was bacteriologically confirmed at the start of 

treatment. 

Died: A TB patient who passes away for any reason before starting treatment or while on it 

Treatment failure: a TB patient who is receiving treatment and has a positive sputum culture or smear 

after five months or more. Patients who, whether they are smear-negative or smear-positive, are 

discovered to be carrying a multidrug-resistant (MDR) strain at any point during the course of treatment. 

Defaulters/Transferred out/ Treatment relapse: a patient with TB for whom no treatment outcome has 

been determined. 

 

Inclusion criteria: TB patients aged 18 and above who tested positive for HIV and patients with HIV 

receiving TB treatment.  

 

Exclusion criteria: incomplete record 
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Results 

Prevalence of TB-HIV coinfection of study participants: In this study, a total of 610 study participants' 

clinical records were reviewed. Out of this number 207/610 (33.9%) were coinfected with TB and HIV. 

Socio-demographic characteristics of study participants: among the co-infected subjects 122(58.9%) 

were males and 85 (41.1%) were females. The majority 72 (34.8%) of HIV-infected TB patients 

belonged to the age group of 31-40 years, this was followed closely by patients in the age group of 21-30 

years at 56(27.1%). A large proportion of TB/HIV patients belong to the student group which constituted 

57(27.5%). The proportion of patients residing in the rural areas was found to be higher than the urban 

dwellers at 118(57.3%) and 89(42.9%) respectively. With regard to occupation, the highest proportion of 

TB/HIV co-infected cases was found to be students at 57(27.5%) which was followed closely by traders 

and civil servants at 37(17.9%) and 29 (14%) respectively. 

Table 1: Socio-demographic profile of TB/HIV Patients Who presented Between 2015 and 2017 

  n (207) % X2 P 

Gender    57.381 .000* 

 Male 122 58.9   

 Female 85 41.1   

Age    13.046 .221 

 <20 29 14   

 21-30 56 27.1   

 31-40 72 34.8   

 41-50 28 13.5   

 51-60 17 8.2   

 61-70 5 2.4   

 >70 - -   

Residence    61.139 .000* 

 Rural 118 57.1   

 Urban 89 42.9   

Occupation    92.753 .000* 

 Civil 

Servants 

29 14   

 Drivers 12 5.8   

 Farmers 14 6.8   

 Housewives 17 8.2   

 Student 57 27.5   

 Traders 37 17.9   

 Unemployed 16 7.7   

 Artisans 20 9.7   

 Others 5 2.4   

*Denotes p-value <=0.05 

The clinical profile of study participants: The available CD4 count profile of study participants showed 

that of the total of 193 TB/HIV co-infected patients whose CD4 count results were available during the 
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course of the study, 106(54.4%) had CD4 count <300ells/mm3 while 88(45.6%) had CD4 count between 

300-500, none of the patients had a CD4 count of above 500 cells/mm3. 

Table 2: CD4 count profile of TB/HIV Patients Who presented Between 2015 and 2017 

CD4 COUNT LEVEL 

(Cells/mm3) 

n (193) % 

≥ 300  88 45.6 

<300 106 54.4 

TOTAL 193  

MISSED 14  

The available Weight profile of study participants revealed a total of 59 TB/HIV of co-infected patients 

presented in 2015 with a mean weight of 50.27kg with an upper boundary of 52.93kg and a lower limit of 

47.2kg. of the 79 patients in the year 2016, the mean weight was noted to be 43.18kg with the upper and 

lower limit of 46.5kg and 39.98kg while the year 2017 showed that of a total of 69 TB/HIV co-infected 

patients, the mean weight was 50.27kg with an upper and lower limit of 55.01kg and 48.89kg 

respectively. 

Table 3: Weight Profile of TB/HIV Co-infected Patients who presented between 2015 and 2017. 

YEAR LOWER 

LIMIT 

MEAN 

WEIGHT (kg) 

Std deviation UPPER LIMIT 

2015 (n=59) 47.2 50.27 11.15 52.93 

2016 (n=79) 39.98 43.18 14.01 46.3 

2017 (n=69) 48.89 51.95 11.74 55.01 

Treatment outcome and success rate of study participants: of the 207 TB/HIV co-infected patients 

who presented between 2015-2017, treatment success rate was recorded in 85(41.1%) of them while 

22(10.6%) died within the course of the illness. A total of 100(48.3%) patients were in the others 

(defaulters, transfer out, and treatment relapse) category. 

Table 4: Treatment Outcome of TB/HIV Patients Who presented Between 2015 and 2017 

TREATMENT OUTCOME n (207) % 

 TREATED/CURED 85 41.1 

DIED 22 10.6 

OTHERS (DEFAULTER, 

TRANSFER OUT, 

TREATMENT FAILURE/ 

RELAPSE) 

100 48.3 

 

Discussion 

This study investigated the prevalence, socio-demographic profile, CD4 Count level, weight profile, and 

treatment outcome of patients co-infected with TB/HIV infection in Federal Medical Centre Owerri a 

tertiary institution in south-eastern Nigeria.  
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Of the 6l0 TB patients, 207 were co-infected with TB/HIV showing a prevalence of 33.9%. The high 

prevalence of HIV/AIDS disease among TB patients attending care and treatment in this setting suggests 

a strong relationship between TB and HIV infection in this area. The findings obtained from this study 

are in consonance with some reports from other parts of this country and beyond. In a study conducted in 

Lafia, central Nigeria the prevalence of TB/HIV co-infection was 34.5%, 30% in Plateau state, Nigeria. 

Also, a study in Kenya in Dabat-Gondar showed a prevalence of 34% and 36%.10,7 Additionally a recent 

systematic review conducted in Nigeria has shown that the southeastern part of the country has the lowest 

prevalence of TB-HIV coinfection.11 This prevalence is higher than reported cases in some parts of 

Nigeria by 20% and Ethiopia at 24.3%12, 13   This might be due to overlapping co-morbid diseases in the 

study area like diabetes mellitus, high TB detection rate as a result of the availability of TB diagnostic 

facilities in the center where the study was carried out or because the study was conducted in a referral 

hospital where many chronic end organ diseases present, which might be responsible for the high 

prevalence of TB/HIV. Additionally, the people in this area consume a lot of alcohol which may lead to 

an increase in risk behaviours.14 Furthermore, the lack of implementation of isoniazid preventive therapy 

in HIV-positive individuals at risk of TB might also have contributed to the higher prevalence of TB/HIV 

co-infection. In contrast, the prevalence of TB/HIV co-infection in this study was found to be lower than 

recorded in studies done in bebre markos which showed 64% 15 and in Kenya16. 

Our study showed a significant association between gender, occupation, and residential area to TB/HIV 

co-infection. A p-value of <0.05. Furthermore, this study also revealed that the highest proportion of 

TB/HIV co-infection was found among male patients at 58.9% while females at 41.1%, this is similar to a 

study conducted in Dabat, Ethiopia, Northwest Ethiopia, and Sao Paolo.13,17,18  This can be attributed to 

the fact that males are economically more active and influential in the community and they are more 

likely to smoke and drink which increases risk behaviours like having multiple sexual partners than 

female folks. 

The study also revealed that the highest proportion of TB/HIV co-infection was found among patients in 

the age range of 31-40 years old, followed closely by 21-30 years old, this was similar to a study 

conducted in Debre-markos referral hospital.16 The fact that these age groups are more sexually active 

and are likely to be involved in other high-risk behaviours such as drinking and smoking which can lead 

to increased vulnerability to HIV infection and thus TB co-infection when compared to another age group 

may have contributed to this finding. The occupational profile of our patients showed that the highest 

proportion of the patients was found among traders followed by students This might be attributed to the 

fact the proximity of traders in the market area and the close association of students living in the hostels 

might make it easier for the transmission of tubercle bacilli in this setting. Other authors found that the 

seropositivity rate was highest among the unemployed and business professionals.19 

The study found that the level of CD4 count of the patients was all lower than the normal CD4 count, at 

less than 500 cells/mm3 this might have contributed to the poor treatment outcome recorded in this study. 

Some studies have associated low CD4 T cell count with increasing mortality in this patient population.20 

Though our study demonstrated that TB-HIV co-infection can be seen regardless of the level of CD4 

count more frequently at a CD4 count of = or < 300cells/mm3 which was a similar finding in studies 

done by Ngowi and wondimeneh.21,22 In this study the weight profile of our patients was below the 

normal weight for an adult male which is approximately 70kg and is likely a result of undernutrition 

weakening the immune system and increasing reactivation of latent TB. Similar findings were also noted 

in a report by Mupereand Hanvalan. 23,24 were low body mass index and weight was significantly 

associated with TB infection.  
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This study showed that the treatment outcome of tuberculosis in HIV-positive patients was 41.1%. this 

was lower than the treatment success rate obtained in some other studies25This finding was lower than the 

national Tuberculosis treatment success rates of 2013 (89%) 26 and the rate recommended by 

WHO.27 One of the reasons could be that immunosuppression of HIV patients makes them vulnerable to 

getting active TB and its consequent rapid progression. Co-administration of ART therapy can lead to 

drug-drug interaction, overlapping drug toxicities, and immune reconstitution syndrome which will 

adversely affect the treatment outcome. It could also be a result of late HIV diagnosis by which time 

immunosuppression has progressed, poor patient adherence to treatment, and defaulting on treatment by 

some patients which could be a result of stigma against people living with the disease may have 

contributed to poor treatment outcome. A study done in India showed a lower cure rate of 16.09%.29The 

high percentage of treatment failure reported was due to loss of follow-up and death. Similarly, other 

studies demonstrated the rate of unsuccessful treatment outcomes to result from loss of follow-up and 

death due to the incapacitation of TB patients occasioned by the multi-drug resistant strains of M. 

tuberculosis29,30 
 

Conclusion 

HIV infection has contributed to the burden of TB in this region. The proportion of TB/HIV co-infection 

was quite high and associated more with males and individuals in the economically productive age group 

(21-40), majority of the patients belong to the student category followed closely by traders. There was 

associated poor treatment outcome of HIV/TB co-infection in this region at 41.1% which is much lower 

than the WHO recommended target of control which is >85%. 

 

Limitations of the study: this study gathered information from secondary data that cannot be evaluated 

for various factors that might serve as a confounder to the treatment outcomes of patients who are co-

infected with TB and HIV. Additionally, records with missing values that could underestimate or 

underestimate the treatment outcome were excluded from this study which may impact the study 

population over the given period. 
 

What is known about this Topic? 

The co-infection burden is disproportionately heavy in Sub-Saharan Africa, especially in Nigeria where 

the health system is already underdeveloped and stretched thin, raising serious concerns about this double 

epidemic of TB and HIV. 

The risk of dying from TB is noticeably higher in the HIV-infected population, regardless of whether the 

organism is sensitive and responsive to anti-TB medications. 

HIV predisposes to the development of active TB, and active TB infection worsens the course of HIV-

related immunodeficiency. This relationship between HIV and TB in co-infected patients is bidirectional 

and synergistic. 

What this study adds 

The results of this study will give insight into the extent of TB-HIV co-infection in the nation. 

The findings of this study will help educate policymakers, activists, and local health professionals about 

TB-HIV control, enabling them to develop evidence-based interventions for addressing this significant 

public health issue in the country. 

The results of this study can be used as a foundation for developing and carrying out additional ecological 

studies within and outside of this region. 
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Recommendations 
Across the nation, studies to reveal patterns in co-infection with HIV and TB should be conducted.  

All TB cases must be tested for HIV to identify TB/HIV early and treat it effectively.  

 

To prevent treatment interruptions, home visits are offered, patients are encouraged, defaulter tracing is 

enhanced, and health information is dispersed. 

Public education and awareness campaigns through various interventions ought to be welcomed and 

stepped up, particularly in our regions with high rates of TB and HIV. This will assist in preventing and 

controlling the dual infection, which poses a significant challenge to our overstretched healthcare system. 
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