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ABSTRACT
Introduction
Tuberculosis-HIV co-infection is a major public health problem, particularly in resource-limited countries. This study aims to estimate the prevalence of tuberculosis-HIV co-infection and to identify the factors associated with it in patients hospitalized at the CHU Yalgado Ouédraogo.
Methodology
This was an analytical cross-sectional study conducted among people living with the human immunodeficiency virus hospitalized at the Centre Hospitalier Universitaire Yalgado Ouédraogo between January 1, 2019 and June 30, 2024. Data were analyzed using STATA 17 software. Univariate and multivariate logistic regression were used to determine factors associated with TBHIV co-infection, with a significance level set at 5%.
Results 
A total of 258 HIV-infected patients, including 103 cases of tuberculosis, representing an estimated co-infection prevalence of 39.9%. Mean age was 45 ± 13.2 years, with a sex ratio of 1.2. In multivariate analysis, TB-HIV co-infection was significantly associated with several factors. Patients aged 60 or over had a higher probability of co-infection (ORa = 5.10; 95% CI: [1.23-21.16]; p = 0.03). Furthermore, the absence of antiretroviral treatment on admission significantly increased this risk (ORa = 0.18; CI95% : [0.05-0.64]; p = 0.01), as did the presence of a cough (ORa = 2.36; CI95% : [1.10-5.51]; p = 0.04). In contrast, chest pain was associated with a significantly reduced risk of TB-HIV co-infection (ORa = 0.09; CI95%: [0.01-0.81]; p = 0.03).
Conclusion 
The high prevalence of TB-HIV co-infection observed in this study highlights the importance of strengthening screening, treatment and follow-up strategies, with particular emphasis on elderly patients and those on treatment interruption. Early detection, anti-tuberculosis prophylaxis and prompt initiation of ART must be prioritized.
Key words: coinfection – TB/HIV – prevalence - associated factors – Burkina Faso 

INTRODUCTION
Immunodeficiency virus (HIV) infection and tuberculosis form a lethal association. People living with HIV (PLHIV) have an 18-fold increased risk of TB compared with uninfected people [1]. In 2019, around 1.2 million people were coinfected with HIV and Mycobacterium tuberculosis [2], and in 2020, 8% of people with TB were HIV-positive [3]. HIV weakens the immune system, making the body more susceptible to TB, which in turn accelerates the progression of HIV to AIDS, worsening the prognosis [4]. This co-infection increases mortality, particularly in sub-Saharan Africa, where TB is the leading cause of death among PLHIV, accounting for around a third of AIDS-related deaths [5].
The prevalence of co-infection varies from country to country, with figures of 16% in 2019 in Benin [6] and 19.8% in 2023 in Ethiopia [7]. In Burkina Faso, the incidence of TB among PLHIV was 3.6 cases per 100,000 inhabitants according to the 2021 World Health Organization (WHO) report [3].
Studies have identified factors associated with co-infection, such as low CD4 count, alcohol consumption, single status, advanced clinical stage [8,9]. The presented study aims to identify factors associated with TB-HIV co-infection at the Yalgado OUEDRAOGO hospital in Ouagadougou, in order to strengthen patient management and improve their quality of life.
METHODOLOGY
This was a cross-sectional analytic study, involving patients living with HIV hospitalized at the Centre Hospitalier Universitaire Yalgado Ouédraogo in the pneumology and infectious diseases departments, between January 1, 2019 and June 31, 2024. We identified records of PLHIV hospitalized in the study departments during the period and meeting the inclusion criteria. Untraceable and unexploitable records and cases of resistant TB were excluded. Data were collected using KoBoCollect v1.30.1. We carried out a literature review, using the active file register and inpatient medical records as sources. Sociodemographic, clinical, paraclinical and evolutionary characteristics were collected. The dependent variable was TB-HIV co-infection: a dichotomous variable, defined as the simultaneous presence of HIV and a tuberculosis diagnosis (clinical or bacteriological). STATA 17 software was used to perform multivariate stepwise ascending logistic regression at the 5% significance level to select associated factors. Variables with more than 10% missing data were excluded. The anonymity and confidentiality of personal data were preserved during data collection. Authorization for data collection was obtained from the management of the CHU-YO. 

RESULTS
Prevalence of co-infection tuberculosis-HIV
Of the 258 patients living with HIV hospitalized at the Yalgado Ouédraogo University Hospital during the study period, 103 were treated for tuberculosis, representing a hospital frequency of 39.9% of co-infection TB-VIH. Tuberculosis was confirmed by microscopy and/or Xpert test in 68.9% (n=71) of cases, and by urinary TB-LAM in 8.7% (n=9). It was classified as pulmonary in 46.6% (n=48) of patients, and extra pulmonary in 53.4% (n=55).
Characteristics of TB/HIV co-infected patients
The mean age was 45 ± 13.2 years, with a sex ratio of 1.2 in favor of men (n=56). For 60.2% (n=62) of co-infected patients, retroviral serology was known to be positive prior to hospitalization, 77.4% (n=48) were on antiretroviral therapy (ART), and 9.7% (n=10) were receiving cotrimoxazole prophylaxis. A history of tuberculosis was found in 14.6% of co-infected patients (n=15). In our study, 12 (11.6%) co-infected patients had at least one non-HIV-related medical history, including arterial hypertension in 50% (n=06) of cases.
Altered general condition, cough and fever were the reasons for admission in 46 (44.6%), 50 (48.5%) and 55 (53.4%) co-infected patients respectively.
HIV-1 was the HIV type in 93.8% of patients. CD4 counts were documented in 52 of the 103 co-infected patients (50.48%). Of these, 73.07% (n = 38) were severely immunosuppressed, with CD4 counts below 200 cells/mm³. In 98.9% of cases, co-infected patients presented with anemia. Hyponatremia was present in 66.7% (n=52/78) of co-infected patients. Chest X-rays and CT scans showed abnormalities in 60.8% (n=62) and 9.5% (n=10) of cases respectively.
Factors associated with co-infection 
In multivariate analysis, the risk of co-infection increased significantly with age, particularly in subjects aged 60 and over (ORa = 5.10; IC95%: [1.23-21.16]; p = 0.03). Being on antiretroviral therapy (ART) was associated with a significantly reduced risk of co-infection (ORa = 0.18; CI95%: [0.50-0.64]; p = 0.01). Clinically, the presence of cough was significantly associated with co-infection (ORa = 2.36; CI95% : [1.10-5.51]; p = 0.04), and chest pain was associated with a reduced risk (ORa = 0.09; CI95% : [0.01-0.81]; p = 0.03). Certain comorbidities such as chronic renal failure (ORa = 2.72; p = 0.06) and anemia (ORa = 10.54; p = 0.06) showed a trend towards association with co-infection, although these relationships were not statistically significant. 
DISCUSSION
Prevalence of co-infection
The prevalence of co-infection was 39.9% in the present study. This is in line with those found in other studies in sub-Saharan Africa [3,5]. However, other authors found higher frequencies; 60.4% for Abessolo and al. [10] in Cameroon in 2023 and 57.5% for Koffi and al. [11] in Côte d'Ivoire in 2019. PLHIV are more likely to develop tuberculosis due to their immunosuppression [12]. Tuberculosis must be systematically screened in PLHIV, notably at diagnosis and during regular follow-up, in line with WHO recommendations and national tuberculosis control programs [13].
Distribution of co-infection in the population
Men accounted for 54.4% of co-infected patients. The study by Diarra and al. in Mali in 2019 reported male involvement, with a sex ratio of 1.53 [14]. This male predominance could be explained by socio-cultural factors, such as polygamy. 
The majority of patients had positive HIV serology prior to hospitalization. Boly [15] in Burkina Faso in 2016 made the same observation. On the other hand, Koffi and al. [11] in Côte d'Ivoire in 2019, found in their study 35.2% of patients tested HIV-infected for the first time in hospital when co-infection was discovered. Co-infection was frequent in patients who had discontinued treatment (12.6%) or were antiretroviral treatment naïve (31.8%). In Nigeria in 2024, Ochonye and al. [16], found that co-infection was prevalent in 13.0% of people interrupting treatment. Improved management of HIV-positive patients and greater awareness of TB preventive treatment are essential. 
A history of tuberculosis was found in 15 patients. Although these figures are lower than those reported by Bassandja and al. [17] in Congo in 2022 and Harouna and al. [18], in 2017 in Senegal, (14.5% and 18.34% respectively), they confirm TB as a frequent complication among PLHIV in sub-Saharan Africa [5]. Arterial hypertension was the most common comorbidity among coinfected patients (50%). Chronic non-transmissible pathologies should be systematically screened in HIV-positive patients, due to the chronic inflammation caused by HIV and the effects of ARV treatment. 
Clinically speaking, the most frequent symptoms (cough, fever, altered general condition) are typical but not very specific, which often makes it difficult to diagnose tuberculosis in PLWHA, especially in the presence of extra-pulmonary or paucibacillary forms [19]. The significant association between cough and co-infection in our study nevertheless confirms its value as a warning symptom, although it may be absent in some cases. 
Among co-infected patients, a majority had a CD4 count below 200 cells/mm³, confirming the well-established association between severe immunodepression and an increased risk of tuberculosis [20]. This result is in line with the observations of Getahun et al. that the risk of developing tuberculosis is increased fivefold in patients with a CD4 count below 200 cells/mm³ [21]. In co-infected patients with severe immunosuppression (CD4 < 200 cells/mm³), it is recommended to reinforce systematic screening for tuberculosis, even in the absence of symptoms, in line with World Health Organization guidelines. These recommend use of the LF-LAM test in appropriate settings, initiation of isoniazid preventive therapy (IPT), and early initiation of antiretroviral therapy (ART) to reduce TB-related morbidity and mortality [22]. 
With regard to diagnosis, confirmation by microscopy or Xpert MTB/RIF in almost 70% of cases, and by urinary TB-LAM in 8.7%, underlines the importance of combining several diagnostic approaches, particularly in immunocompromised patients. The TB-LAM test, recommended by the WHO for patients with CD4 less than 200/mm³, remains under-utilized despite its simplicity and sensitivity in advanced forms [23].  
Extra-pulmonary TB was dominant (53.4% of cases), as corroborated by Abessolo and al. [10] at Cameroon in 2023 (51.7%). HIV-related immunosuppression may favor extra-pulmonary forms, often linked to lymphatic dissemination. This could be explained by late diagnosis of HIV or inadequate management. 
Anemia was observed in 98.9% of co-infected patients. Harouna and al. [18], in 2017 in Senegal, found anemia in 66.8% of their patients. Hyponatremia was found in 66.7% of cases. It is thought to be linked to electrolyte complications of HIV infection, such as syndrome of inappropriate antidiuretic hormone secretion (SIADH), diarrhea and adrenal insufficiency [24]. 
Factors associated with co-infection 
Multivariate analysis identified advanced age as an independent risk factor, in line with literature data showing increased vulnerability to tuberculosis in elderly subjects living with HIV [25]. Also, the presence of HIV infection and often associated comorbidities in these elderly subjects exacerbates the immune deficiency already present, making these patients more vulnerable to BK infection. However, Asmamaw and al, in Ethiopia in 2021 [26] and Adejumo and al, in Nigeria in 2017 [27], found a younger population associated with co-infection (30 to 40 years). 
In clinical terms, cough emerged as a factor significantly associated with TB-HIV co-infection (ORa = 2.36; IC95%: [1.10-5.51]; p = 0.04), highlighting its key role as a symptom suggestive of TB. This link is consistent with recent data in the literature, which confirm that cough remains the most frequently observed respiratory symptom in people living with HIV (PLHIV) with TB, even in active screening settings [28]. In contrast, chest pain appears to be associated with a reduced risk of co-infection (ORa = 0.09; IC95%: [0.01-0.81]; p = 0.03). This result could be explained by an attenuated or atypical clinical presentation of tuberculosis in immunocompromised patients, where classical signs may be absent, particularly when CD4 counts are very low [29]. Another hypothesis would be that chest pain in this population might point more towards other diagnoses (pneumopathy, fungal opportunistic infection, embolism), reducing the initial clinical suspicion of tuberculosis. 
In terms of comorbidities, chronic renal failure (ORa = 2.72; p = 0.06) and anemia (ORa = 10.54; p = 0.06) showed a trend towards a positive association with co-infection, although not statistically significant. Anemia is commonly observed in co-infected patients, often in association with undernutrition, chronic inflammation and marrow damage [30]. 
Patients on antiretroviral therapy had a reduced risk of developing co-infection, demonstrating the importance of early treatment and adherence to ART in preventing TB in people living with HIV. Antiretroviral treatment is effective in reducing the risk of tuberculosis, as demonstrated by several international studies [31,32].  
CONCLUSION 
The study highlights the high prevalence of TB-HIV co-infection. This underscores the urgent need to reinforce prevention and management strategies for these patients. It also highlights the key role of ART in reducing the risk of TB in the PLHIV population. These results call for intensified early detection of TB in PLHIV, particularly in elderly and untreated subjects, and systematic use of appropriate diagnostic tools such as TB-LAM. Prospective studies would be needed to better understand the mechanisms involved and assess the impact of prevention strategies. 
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Table 1: Results of univariate analysis of factors associated with TB-HIV co-infection in patients living with HIV (n = 258)
	Characteristics
	PLHIV
	Co- infection
	OR [IC95%]
	p-value

	Age (years)
	
	
	
	

	Under 15 years
	2
	0
	1 (ref)
	-

	15-30
	35
	17
	1 (ref)
	-

	30-45
	95
	39
	3.07 [1.09 - 8.62]
	0.03

	45-60
	92
	39
	2.26 [0.93 - 5.52]
	0.07

	≥ 60
	34
	8
	2.39 [0.98 - 5.85]
	0.06

	Sex
	
	
	
	

	Female
	145
	47
	1 (ref)
	-

	Male
	113
	56
	2.05 [1.23 - 3.40]
	0.01

	Marital status
	
	
	
	

	Living with a partner
	146
	61
	1.06 [0.56 - 2.02]
	0.86

	Life alone
	112
	42
	0.79 [0.37 - 1.71]
	0.56

	Profession
	
	
	
	

	Retailer
	34
	22
	1 (ref)
	-

	Farmer
	9
	2
	0.16 [0.03 - 0.87]
	0.03

	Housewife
	86
	28
	0.26 [0.11 - 0.61]
	< 0.01

	Employee
	37
	12
	0.26 [0.08 - 0.77]
	0.01

	Unemployed
	31
	6
	0.13 [0.02 - 0.41]
	< 0.01

	Informal sector
	49
	27
	0.67 [0.27 - 1.65]
	0.38

	Pupil/student
	12
	6
	0.55 [0.14 - 2.07]
	0.37

	Living environment
	
	
	
	

	Rural
	33
	13
	1 (ref)
	-

	Urban
	225
	90
	1.03 [0.49 - 2.17]
	0.07

	HIV status on admission
	
	
	
	

	Known serology
	176
	62
	0.54 [0.32 - 0.93]
	0.03

	Newly detected
	82
	41
	1 (ref)
	-

	ARV treatment on admission
	
	
	
	

	On ART
	152
	48
	0.25 [0.03 - 0.66]
	0.01

	ART interrupted
	20
	13
	1 (ref)
	-

	CTX prophylaxis
	
	
	
	

	Under CTX
	25
	10
	1.00 [0.43 - 2.33]
	0.99

	No CTX
	233
	93
	1 (ref)
	-

	History of opportunistic infection

	Tuberculosis
	30
	15
	1.59 [0.74 - 3.41]
	0.23

	Other
	6
	3
	1.62 [0.81 - 3.23]
	0.17

	Lifetime with HIV
	
	
	
	

	˂ 6 months
	28
	13
	1 (ref)
	-

	6 - 12 months
	9
	3
	0.58 [0.12 - 2.78]
	0.49







CTX= cotrimoxazole 
	Characteristics
	PLHIV
	Co- infection
	OR [IC95%]
	p-value

	≥ 12 months
	115
	39
	0.59 [0.26 - 1.37]
	0.22

	Previous ART duration
	
	
	
	

	˂ 6 months
	18
	7
	1 (ref)
	-

	6 - 12 months
	7
	1
	0.26 [0.26 - 2.66]
	0.26

	≥ 12 months
	54
	18
	0.79 [0.26 - 2.37]
	0.67

	Comorbidities
	
	
	
	

	HTA
	17
	6
	0.81 [0.29 - 2.26]
	0.69

	GDU
	10
	3
	0.63 [0.16 - 2.51]
	0.52

	Diabetes
	9
	0
	1 (ref)
	-

	CNF
	4
	3
	4.62 [0.47 - 45.04]
	0.19

	Asthma
	3
	0
	1 (ref)
	-

	Clinical signs
	
	
	
	

	Fever
	91
	46
	1.97 [1.17 - 3.32]
	0.01

	Asthenia
	52
	24
	1.38 [0.75 - 2.54]
	0.31

	Weight loss
	38
	21
	2.08 [1.04 - 4.17]
	0.04

	Anorexia
	37
	19
	1.72 [0.86 - 3.47]
	0.13

	Headache
	32
	12
	0.89 [0.41 - 1.91]
	0.77

	Vertigo
	8
	3
	0.90 [0.21 - 3.85]
	0.89

	Dysphagia
	4
	0
	1
	-

	Diarrhea
	30
	11
	0.86 [0.39 - 1.88]
	0.70

	Vomiting
	32
	10
	0.65 [0.29 - 1.44]
	0.29

	Cough
	109
	50
	1.54 [0.93 - 2.54]
	0.04

	AGC
	115
	55
	1.81 [1.10 - 3.00]
	0.02

	Focal deficit
	4
	1
	0.50 [0.57 - 1.92]
	0.55

	Dyspnea
	86
	32
	0.84 [0.50 - 1.44]
	0.53

	Consciousness disorders
	54
	22
	1.04 [0.57 - 1.92]
	0.89

	Chest pain
	21
	4
	0.33 [0.12 - 1.00]
	0.05

	Abdominal pain
	32
	16
	1.60 [0.76 - 3.36]
	0.22

	Biology
	
	
	
	

	Hyperleukocytosis
	67
	23
	1.02 [0.46 - 2.11]
	0.96

	Leukopenia
	43
	17
	0.68 [0.36 - 1.28]
	0.23

	Lymphopenia
	102
	55
	3.37 [1.51 - 7.52]
	< 0.01

	Hyperlymphocytosis
	26
	12
	1.27 [0.20 - 7.97]
	0.80

	Anemia
	225
	92
	9.12 [1.16 - 71.85]
	0.04

	Thrombocytopenia
	77
	33
	1.32 [0.73 - 2.40]
	0.35

	Thrombocytosis
	39
	13
	0.88 [0.41 - 1.92]
	0.76

	Hyponatremia
	103
	52
	2.31 [1.27 - 4.22]
	0.01

	Hypoprotidemia
	59
	21
	3.4 [1.74 - 6.62]
	< 0.01

	CD4 ≥ 200
	43
	14
	1 (ref)
	-

	CD4 ˂ 200
	63
	38
	2.43 [1.08 - 5.44]
	0.03



	HTA= High blood pressure; GDU = Gastroduodenal Ulcer; CNF= Chronic renal failure; AGC= Alteration of General Condition


Table 2: Results of multivariate analysis of factors associated with TB-HIV co-infection

	Characteristics
	Number HIV
	Co-infection
	ORa [IC95%]
	p-value

	Age (year)
	
	
	
	

	˂ 15 years
	02
	0
	1
	-

	]15-30]
	35
	17
	1
	-

	]30-45]
	95
	39
	2.87 [0.33 - 24.78]
	0.34

	]45-60]
	92
	39
	3.59 [0.84 -15.39]
	0.09

	≥ 60 years
	34
	8
	5.10 [1.23 -21.16]
	0.03

	Gender
	
	
	
	

	Male
	113
	56
	2.00 [0.65 - 6.15]
	0.23

	Female
	145
	47
	1
	-

	Known	retroviral
serology
	176
	62
	1
	-

	Patients on ART
	152
	48
	0.18 [0.05 - 0.64]
	0.01

	Chronic	renal
insufficiency
	04
	03
	2.72 [0.85 - 8.70]
	0.06

	Fever
	91
	46
	1.79 [0.74 - 4.36]
	0.20

	Weight loss
	38
	21
	2.71 [0.85 - 8.69]
	0.09

	Cough
	109
	50
	2.36 [1.1 - 5.51]
	0.04

	AGC
	115
	55
	1.46 [0.64 - 3.32]
	0.37

	Anorexia
	37
	19
	1.76 [0.73 - 4.36]
	0.09

	Chest pain
	21
	04
	0.09 [0.01 - 0.81]
	0.03

	Anemia
	225
	92
	10.54 [0.9-21.6]
	0.06
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