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Background: Tuberculosis (TB) is a leading cause of morbidity and mortality in people living with human immuno-
deficiency virus (HIV). Data are very scarce on the burden of TB in HIV patients in Sub-saharan African populations. 
This study aimed to determine the prevalence of pulmonary tuberculosis (PTB) and associated factors among people 
living with human immunodeficiency virus (HIV) in three West African countries: Benin, Guinea, and Senegal.
Methods: A cross-sectional study was conducted among people living with HIV in three outpatient care centres 
(one in each country). All HIV-positive patients included in this study were routinely screened for PTB using mi-
croscopy, GeneXpert and culture. Participants free of TB were reassessed clinically and biologically six months later. 
Data were analyzed using R-3.4.3 software. Logistic regression was used to identify factors associated with PTB.
Results: A total of 2,859 participants were enrolled in the study, of whom 2,820 were screened for TB, 1,000 were 
ARV-naive (35.46%), and 1,820 were on ARV prior to screening (64.54%). A total of 127 cases of bacteriologi-
cally confirmed PTB (BCPTB) were diagnosed: 117 at baseline and 10 at the 6-month visit. The overall preva-
lence of BCPTB was 7.90% [95% CI: 6.38-9.75] for ARV-naive participants and 2.64% [95% CI: 1.99-3.48] for 
participants on ARV at the time of screening. Participants from Guinea were more likely to be diagnosed with TB 
(OR: 2.95 [95% CI: 1.60-5.45], p=0.001). Underweight HIV-positive patients had higher odds of TB diagnosis 
(OR: 2.09 [95% CI: 1.40-3.12], p<0.001), while overweight/obesity was associated with lower odds of TB (OR: 
0.35 [95% CI: 0.15-0.81], p=0.015). Other factors associated with BCPTB in HIV patients were male sex (OR: 
1.81 [95% CI: 1.18-2.77], p=0.007), CD4 count <200/ml (OR: 2.24 [95% CI: 1.15-4.37], p=0.018), and irregular 
disease follow-up (OR: 2.57 [95% CI: 1.29-5.15], p=0.018).
Conclusion: The prevalence of TB among people living with HIV is high in Benin, Guinea and Senegal. These 
results highlight the need to improve TB screening and diagnosis in PLHIV, especially in ARV-naive patients.
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Introduction

Tuberculosis (TB) is a major public health issue in 
sub-Saharan Africa, where the burden of this disease 
is high [1]. People living with HIV (PLHIV) are par-
ticularly vulnerable to TB because of their weakened 
immune systems. The co-occurrence of HIV and TB 
is a major challenge for the healthcare systems in Af-
rica because the two diseases are closely linked and can 
lead to severe health outcomes, if left untreated [2].

TB is the leading cause of death among people 
living with HIV[3]. This high mortality rate is mainly 
due to delayed diagnosis or non-diagnosis of TB in 
this at-risk population [4–7]. In fact, diagnosing TB 
in PLHIV is difficult because of the frequency of ex-
trapulmonary, disseminated or paucibacillary forms in 
this population[7]. In addition, several studies have 
shown that high mortality may also be associated 
with misdiagnosis of TB. Indeed, autopsy studies of 
deceased PLHIV have reported that almost half of 
them had TB [8,9]. Even today, TB remains an under-
recognized disease among PLHIV, as the rate of de-
tection in this high-risk population remains low [10].

Thus, there is a compelling need to improve the 
diagnosis and management of TB in PLHIV. The 
World Health Organization recommendations for re-
ducing the burden of TB among PLHIV (‘3I” strategy) 
include intensifying TB case detection to ensure high-
quality anti-TB treatment, preventing TB with Iso-
niazid by starting antiretroviral treatment rapidly, and 
combating the transmission of TB infection in health 
services and community facilities [11]. Intensified 

case finding (ICF) is a key strategy for reducing the 
incidence and mortality of TB in PLHIV. It consists 
of systematically identifying TB at every clinical con-
sultation among PLHIV to treat TB cases at an early 
stage and prevent transmission in this target popula-
tion[12]. However, data on the effectiveness of ICF in 
identifying TB cases among PLHIV in West Africa 
are limited. Moreover, data on the true prevalence of 
TB among PLHIV are scarce in the sub-region.

The main objectives of this study were to estimate 
the prevalence of PTB among PLHIV who had un-
dergone ICF in outpatient HIV clinics as well as the 
associated factors in three West African countries: Be-
nin, Guinea, and Senegal.

Patients and Methods

Study design and countries involved

This was a multicountry cross-sectional study 
conducted between October 2015 and March 2017 in 
Benin, Guinea and Senegal.

Study sites

In each of the countries, the study was conducted 
at ambulatory HIV care centers located in 3  university 
hospitals in Cotonou (Centre National Hospital-
ier Universitaire), Conakry (Centre Hospitalier 
 Universitaire Donka) and Dakar (Centre Hospitalier 
Universitaire Fann).

(Guinea); N°151-MSAS-DPRS-CNERS) dated on 19th August (Senegal). Data were collected anonymously using a unique 
identifier. All databases were kept confidentially and were protected with a password. All participants gave written consent.

Consent for publication: All co-authors consent for publication.

Availability of data and material: Data are available upon reasonable request.

Conflict of interest: The author(s) declare(s) that there is no conflict of interest regarding the publication of this paper.

Funding: This project was funded through a grant from Expertise France, Ministry of Foreign Affairs, France 
(Grant N°14SANIN210). Funder had no inputs in the study design, data analysis and manuscript writing.



Multidisciplinary Respiratory Medicine 2025; volume 20: 1014 3

According to previous data, the prevalence of 
HIV infection in the population was 1,0 % in Benin, 
1,6% in Guinea and 0,4 % in Senegal, respectively dur-
ing the study period [13].

The incidence of TB in the general population dur-
ing the study period, was 53, 175, 113 per 100,000 pop-
ulation, respectively, in Benin, Guinea and Senegal [14].

Population

All HIV infected patients who were receiving 
care in the selected centers and who gave their formal 
consent were eligible for the study. Those who were 
already diagnosed with TB and were on treatment 
prior to the survey were not included. A total number 
of 1,000 HIV patients per country were planned to 
be recruited to make 3,000 participants for the three 
centers. Study procedures included sequential recruit-
ment of participants up to 20 per day to avoid exces-
sive workload for the laboratory teams.

For study procedures, data collection, training 
of clinical investigators, quality control, we followed 
the methods described elsewhere by Wachinou and al. 
[15].

Study procedures

All HIV patients, who were included in the study, 
were systematically screened for presumptive TB 
symptoms based on the WHO 4-items questionnaire 
(cough, fever, night sweats and weight loss) [16]. Each 
of them were asked to produce two sputum samples 
(one on the spot and the other one in the early morn-
ing) for fluorescence auramine microscopy, Xpert/
MTB/RIF and mycobacterial culture on Lowenstein-
Jansen solid media [17]. All bacteriological tests were 
performed at the TB reference laboratory of each 
country.

In order to detect any undiagnosed TB case, all 
HIV patients who were not diagnosed with active 
TB at the enrolment visit were invited for a new TB-
related investigation six months later. After clinical 
assessment, they were again requested to produce spu-
tum samples for microscopy and culture. HIV patients 
with active TB were referred to a basic management 
unit for treatment.

Data variables and collection

The following data were collected: sociodemo-
graphic and anthropometric characteristics, type of 
HIV, duration of the disease, clinical characteristics 
such as cough, fever, weight loss, nocturnal sweating, 
hemoptysis, smoking habits, BCG scar, contact with 
a TB case, CD4 counts, and TB-status, weight and 
height. Data were collected by trained clinical inves-
tigators who were involved in the study, using a pre-
validated questionnaire.

At each site, a local supervisor checked data col-
lection on a weekly basis. Every three months, an ex-
ternal monitor visited to verify the data accuracy by 
comparing key information like patient eligibility, 
symptoms, and lab results with original documents. 
Additionally, a senior lab officer reviewed laboratory 
results quarterly to ensure all lab procedures were fol-
lowed correctly.

Diagnostic criteria

BCPTB: A participant was diagnosed with TB 
based on a positive result of acid-fast bacilli seen on 
sputum smear microscopy, a positive result of the 
Xpert MTB/RIF assay or mycobacterial culture, either 
at the initial assessment or at the sixth-month follow-
up visit (for those who were not diagnosed with TB at 
the first visit).

Nutritional status: This was assessed with Body 
Mass Index (BMI, kg/m2) that was calculated us-
ing the following formula (Weight (in kg) / [Size (in 
m)]²). Four categories were identified: underweight 
(BMI <18.5 kg/m²), normal status (BMI= 18.5-24.99 
kg/m²), overweight (BMI= 25-29.99 kg/m²) and obe-
sity (BMI ≥30 kg/m²).

Close contact with a TB case: A person who 
shared the same enclosed living space for one or more 
nights or for frequent or extended periods during the 
day with an active TB case [18].

Smoking habits: Participants were categorised 
into three groups: non-smokers, ex-smokers and cur-
rent smokers.

BCG vaccination status: This was assessed by ex-
amination of the BCG scar mainly on the left forearm. 
The scar was either present, absent or doubtful.
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aged 35-49 years were the most represented with 
51.57%, 43.66% and 48.87%, respectively for Benin, 
Guinea and Senegal. They were majoritarily female 
across the three countries with 69.74% for Benin, 
69.30% for Guinea and 60.16% for Senegal. Under-
weight was found in 15.23% of the participants in Be-
nin, 24.50% in Guinea and 19.26% in Senegal. Most 
of the participants had HIV1 with an overall propor-
tion of 97.34%. HIV 2 were mostly found in Senegal 
representing 6.24% of the participants, whereas it only 
represented 0.10 in Benin and 0.67% in Guinea. The 
majority of the participants were diagnosed with HIV 
infection within the last five years across the three 
countries with 62.38% in Benin, 77.98% in Guinea 
while in Senegal these participants only represented 
32.01%. Close contact with a TB case was reported 
by 3.73% of participants in Benin, 15.16% in Guinea 
and 10.76% in Senegal. HIV disease follow-up was ir-
regular in 2.46% of participants in Benin, 10.49% in 
Guinea and 2.26% in Senegal (Table 1).

Prevalence of BCPTB

Overall, 127 BCPTB cases were diagnosed 
with 117 cases diagnosed at the initial visit and 10 
at 6-month visit (Figure 1). The overall prevalence 

Data management and analysis

Data were double entered in an access database 
by two local clerks and clean data were then analyzed 
using R-3.4.3 software. Categorical variables were ex-
pressed as percentages. Comparisons between two cat-
egorical variables were made using the chi-square test 
(or Fisher’s exact test if applicable). Potential factors 
associated with TB were selected from a large literature 
review. These included: age, sex, close contact with a TB 
case, BMI, BCG vaccination and smoking habits. A bi-
variate analysis was performed. This was followed by a 
multiple logistic regression with all variables showing 
a p-value less than 0.25 on bivariate analysis. A back-
ward stepwise strategy was performed. The Hosmer- 
Lemeshow test was used to validate the model.

Results

Baseline characteristics of participants

Overall, 2,859 participants were enrolled in the 
study out of which 2,820 were screened for TB with 
1,000 naïve of ARV (35.46%) and 1,820 on ARV be-
fore the screening (64.54%) (Figure 1). Participants 

Figure 1. Tuberculosis screening among People living with HIV in three ambulatory HIV care centers in Benin, Guinea and Senegal. 
BCPTB: Bacteriologically confirmed tuberculosis; TB: tuberculosis; ARV: Antiretroviral therapy; M: month.
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Table 1. Demographics and characteristics of People living with HIV in three ambulatory HIV care centres in Benin, Guinea  
and Senegal (N=2820).

Benin 
n (%)

Guinea 
n (%)

Senegal 
n (%) All n (%)

Age (years)

<35 270 (26.52) 411 (39.18) 133 (17.66) 814 (28.87)

35-49 525 (51.57) 458 (43.66) 368 (48.87) 1351 (47.91)

50-64 207 (20.33) 164 (15.63) 210 (27.89) 581 (20.60)

≥65 16 (1.57) 16 (1.53) 42 (5.58) 74 (2.62)

Gender

Male 308 (30.26) 322 (30.70) 300 (39.84) 930 (32.98)

Female 710 (69.74) 727 (69.30) 453 (60.16) 1890 (67.02)

Body mass index (kg/m2)

<18.5 155 (15.23) 257 (24.50) 145 (19.26) 557 (19.75)

18.5-24.99 568 (55.80) 622 (59.29) 384 (51.00) 1574 (55.82)

25.0-29.99 192 (18.86) 133 (12.68) 169 (22.44) 494 (17.52)

≥ 30 103 (10.12) 37 (3.53) 55 (7.30) 195 (6.91)

Smoking habits

Never smoker 983 (96.56) 865 (82.46) 553 (73.44) 2401 (85.14)

Current/Ex-smoker 35 (3.44) 184 (17.54) 200 (26.56) 419 (14.86)

Type of HIV

HIV 1 1015 (99.71) 1038 (98.95) 692 (91.90) 2745 (97.34)

HIV 2 1 (0.10) 7 (0.67) 47 (6.24) 55 (1.95)

HIV1+HIV2 2 (0.20) 4 (0.38) 14 (1.86) 20 (0.71)

Age of HIV infection 
(years)

< 1 408 (40.08) 490 (46.71) 146 (19.39) 1044 (37.02)

1-5 227 (22.30) 328 (31.27) 95 (12.62) 650 (23.05)

6-10 236 (23.18) 188 (17.92) 287 (38.11) 711 (25.21)

> 10 147 (14.44) 43 (4.10) 225 (29.88) 415 (14.72)

Patients on ARV

Yes 624 (61.30) 608 (57.96) 588 (78.09) 1820 (64.54)

No 394 (38.70) 441 (42.04) 165 (21.91) 1000 (35.46)

Close contact with a  
TB case

Yes 28 (3.73) 159 (15.16) 81 (10.76) 278 (9.86)

No 980 (96.27) 890 (84.84) 672 (89.24) 2542 (90.14)

BCG vaccination status

Present 685 (67.29) 59 (5.62) 573 (76.10) 1317 (46.70)

Doubtful/Absent 333 (32.71) 990 (94.38) 180 (23.90) 1503 (53.30)

Table 1 (Continues)
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and irregular follow up of the disease (OR: 2.57  
[95%/ 1.29-5.15], p=0.018).

Discussion

This cross-sectional study was conducted in a 
large population of HIV-infected patients from three 
sub-Saharan African countries. This study found a 
high prevalence of BCPTB among PLHIV, with 
ARV-naive patients showing a much higher preva-
lence than those on ARV across the three countries. 
Patients living in Guinea were more likely to have TB 
than those living in Benin or Senegal. We also found 
that underweight patients were more likely to develop 
TB than were overweight or obese patients. Male sex, 
CD4<200/ml and irregular follow-up were also factors 
associated with TB in PLHIV.

The high prevalence of tuberculosis in PLHIV is 
consistent across studies[19,20]. However, the overall 
prevalence found in our study (4.5%) was lower than 
that reported in other studies. For example, Ngowi  
et al. [21], Iliyasu et al. [22] and Assefa et al. [23] 
 reported prevalence rates of 8.5%, 10.5%, and 11%, re-
spectively. Kimerling et al. [24] in Cambodia and Jam 

of BCPTB was 7.90% [95% CI: 6.38-9.75] for ARV 
naïve participants and 2.64% [95% CI: 1.99-3.48] for 
participants on ARV at the time of screening. The ra-
tio of the prevalences between ARV naïve and partici-
pants on ARV ranged from 2 in Benin to 4 in Senegal. 
Guinea showed the highest prevalence in both popu-
lations: 12.93% (95CI%: 10.09-16.41) for ARV naïve 
participants and 4.93 (95% CI: 3.47-6.98) for those on 
ARV at the time of screening (Table 2).

Factors associated with BCPTB in HIV patients

Potential factors associated with TB in HIV pa-
tients in the three countries are shown in Table 3. After 
multivariable analysis, compared to participants from 
Benin, those living in Guinea had a higher odd of be-
ing diagnosed with TB (OR: 2.95 [95% CI:  1.60-5.45], 
p=0.001). Underweight HIV patients showed a higher 
odd of being diagnosed with TB (OR: 2.09 [95% CI: 
1.40-3.12], p<0.001), while overweight/obesity was 
associated with a lower odd of TB (OR: 0.35 [95% 
CI: 0.15-0.81], p=0.015). Other factors associated 
with BCPTB in HIV patients were: being male: 
(OR: 1.81 [95% CI: 1.18-2.77], p=0.007), CD4 count 
<200/ml (OR: 2.24 [95% CI: 1.15-4.37], p=0.018), 

Benin 
n (%)

Guinea 
n (%)

Senegal 
n (%) All n (%)

HIV Disease monitoring

Regular 589 (57.86) 502 (47.86) 586 (77.82) 1677 (59.47)

Irregular 25 (2.46) 110 (10.49) 17(2.26) 152 (5.39)

No information 9 (0.88) - 24 (3.19) 33 (1.17)

Recent diagnosis 395 (38.80) 437 (41.66) 126 (16.73) 958 (33.97)

Total 1018 1049 753 2820

Table 2. Prevalence of tuberculosis in on-ARV and ARV-naive people living with HIV screened at three outpatient care centres in 
Benin, Guinea and Senegal (N=2820).

Type of 
participants

Benin Guinea Senegal Total

% IC95% % IC95% % IC95% % IC95%

ARV naive 3.30 [1.92-5.61] 12.93 [10.09-16.41] 5.45 [2.84-10.21] 7.90 [6.38-9.75]

On ARV 1.60 [0.86-2.96] 4.93 [3.47-6.98] 1.36 [0.68-2.70] 2.64 [1.99-3.48]

Total 2.26 [1.50-3.38] 8.29 [6.77-10.13] 2.26 [1.41-3.61] 4.50 [3.80-5.33]
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Table 3. Factors associated with tuberculosis in people living with HIV in three West African countries (N=2,820).

Variables

TB

cOR (IC95%) p aOR (IC95%) PYes No

Country

Benin 23 995 1

<0.001

1

Guinea 87 962 3.91 [2.45-6.24] 2.95 [1.60-5.45] 0.001

Senegal 17 736 0.99 [0.53-1.88] 1.24 [0.62-2.47] 0.546

Age (years)

<35 44 770 1

0.325

- -

35-49 59 1292 0.80 [0.54-1.19] - -

50-64 20 561 0.62 [0.36-1.07] - -

≥65 4 70 1 [0.35-2.86] - -

Gender

Male 65 865 2.22 [1.54-3.12]
<0.001

1.81 [1.18-2.77] -

Female 62 1828 1 1 0.007

Nutritional status

Normal 62 1512 1

<0.001

1

Underweight 59 498 2.89 [1.99-4.19] 2.09 [1.40-3.12] <0.001

Overweight/obesity 6 683 0.25 [0.10-0.62] 0.35 [0.15-0.81] 0.015

Smoking habits

Never smoker 96 2305 1
0.002

1

Current/Ex-smoker 31 388 1.91 [1.26-2.92] 1.05 [0.62-1.78] 0.846

Close contact with a TB case

Yes 20 258 1.76 [1.08-2.89]
0.023

- -

No 107 2435 1 - -

Type of HIV

HIV 1 127 2618 -

0.247

- -

HIV 2 0 55 - - -

HIV1+HV2 0 20 - - -

Age of HIV infection diagnosis 
(years)

< 1 84 960 1

<0.001

- -

1-5 22 628 0.40 [0.25-0.65] 0.59 [0.26-1.36] 0.219

6-10 14 697 0.23 [0.13-0.41] 0.54 [0.22-1.35] 0.187

> 10 7 408 0.20 [0.09-0.43] 0.66 [0.22-1.96] 0.455

Patients on ARV

Yes 48 1772 1
<0.001

1 -

No 79 921 3.17 [2.19-4.57] 0.96 [0.28-3.34] 0.955

BCG vaccination scar

Present 32 1285 1
<0.001

1 -

Doubtful/Absent 95 1408 2.70 [1.80-4.07] 0.97 [0.55-1.73] 0.918

Table 3 (Continues)
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services in African countries. During the epidemic, 
there was a massive drop in the number of patients in 
health facilities, especially in HIV treatment centres, 
with a considerable reduction in the detection of new 
cases of TB and HIV. It was also noted that HIV prev-
alence increased significantly during this period [31]. 
As HIV immunosuppression is one of the main risk 
factors for TB, it is understandable that the prevalence 
of this disease among PLHIV in Guinea is higher than 
that in countries not affected by the Ebola epidemic 
[32].

This study also identified some factors associ-
ated with TB in PLHIV. Underweight patients were 
more likely to be diagnosed with TB (OR: 2.09 [95% 
CI: 1.40-3.12], p<0.001), while overweight/obese pa-
tients had lower odds (OR: 0.35 [95% CI: 0.15-0.81], 
p=0.015). Malnutrition weakens the immune system, 
rendering PLHIV more vulnerable [33]. Similar asso-
ciations were reported by Enju et al. in Tanzania [34] 
and Moore et al. in Uganda [35]. This association un-
derscores the need for nutritional support for PLHIV.

Although our study included a majority of 
women and that HIV prevalence is higher in the fe-
male population than in the male population [36], we 
found that male PLHIV had a higher risk of devel-
oping TB than female PLHIV (OR: 1.81 [95% CI: 
1.18-2.77], p=0.007). This finding corroborates that of 
Enju et al. in Tanzania [34], Kribet et al. in Ethiopia[ 
[37], and Gupte et al. in India [38]. Gupte et al. ex-
plained this finding by the fact that men were more 

et al. in Iran [25] reported overall prevalences of 9% 
and 24%, respectively. While these discrepancies with 
the prevalence found in our study could be explained 
by differences in the prevalence of TB and HIV infec-
tion in the studied populations, other background de-
terminants that could not be accounted for may also be 
involved. This high prevalence of TB in HIV patients 
suggests the need for prompt TB screening and diag-
nosis to prevent the spread of TB. It also highlights the 
fact that PLHIV constitute a reservoir of TB [26] and 
that intensifying TB detection in this at-risk popula-
tion will help close the gap in missing TB cases [23].

Our study showed that the TB burden is higher 
in ARV-naive PLHIV than in ARV patients at the 
time of screening. This is consistent with results from 
previous studies [27–30]. This finding confirms, in one 
hand, the efficacity of antiretroviral (ARV) treatment 
in reducing the risk of TB in PLHIV. In the other 
hand, the findings underscore the need for improved 
TB screening and diagnosis among ARV-naive PL-
HIV before the commencement of ARV treatment.

The prevalence of TB among PLHIV varied 
among countries, with Guinea reporting the highest 
prevalence, followed by Benin and Senegal. Differ-
ences in the burden of TB in these countries as well 
as differences in healthcare systems and access to care 
may explain these variations. For example, Guinea was 
one of the sub-Saharan African countries affected by 
the Ebola epidemic between 2014 and 2015. This epi-
demic had a significant impact on already weak health 

Variables

TB

cOR (IC95%) p aOR (IC95%) PYes No

HIV infection follow up

Regular 33 1644 1

<0.001

1 -

Irregular 15 137 5.45 [2.89-10.29] 2.57 [1.29-5.15] 0.008

No information 1 32 1.56 [0.21-11.73] 2.61 [0.26-26.17] 0.414

Recent discovery 78 880 4.41 [2.92-6.69] 1.63 [0.41-6.51] 0.486

CD4 count(/ml)

>=200 11 844 1 1

<200 108 1784 4.64 [2.48-8.68] <0.001 2.24 [1.15-4.37] 0.018

ARV: antiretroviral; cOR: crude odd ratio; aOR: adjusted odd ratio
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These centers, while providing high-quality care and 
serving large HIV populations, typically have bet-
ter resources (human, material, organisational) than 
peripheral health facilities. This selection bias might 
have influenced our findings, particularly in terms of 
TB detection rates. However, the consistency of our 
findings with previous literature regarding risk factors 
for TB, especially the protective effect of antiretroviral 
therapy among PLHIV [44] suggests that our main 
conclusions remain robust despite this limitation. Fu-
ture studies should consider including both urban and 
rural healthcare facilities of varying sizes to provide a 
more comprehensive picture of TB epidemiology in 
HIV patients in these regions. Second, to avoid exces-
sive workload for the laboratory teams, a maximum of 
20 participants were recruited per day. This may have 
prevented us from measuring the true prevalence of 
TB in HIV patients. Thus, this true prevalence may 
have been higher if all eligible participants were in-
cluded, reinforcing the idea of a high burden of TB in 
HIV patients, especially in those naïve to ARV.

Third, another limitation of this study is the non-
inclusion of urine lipoarabinomannan (LAM) testing 
in our TB screening strategy. Although WHO strongly 
recommends LAM testing for TB screening among 
PLHIV, particularly those with low CD4 counts, this 
diagnostic tool was not yet implemented in the routine 
TB care services of the participating countries during 
the study period. Future studies should incorporate 
LAM testing to enhance TB case detection among 
PLHIV in these settings. Fourth, while our unad-
justed analysis suggested an association between ever 
smoking history and TB prevalence, this relationship 
did not persist after adjusting for potential confound-
ers. This finding contrasts with several previous studies 
that have demonstrated a significant association be-
tween smoking and TB risk [45,46]. This discrepancy 
might be explained by the relatively small number of 
smokers in our study population, limiting our statisti-
cal power to detect such an association. Additionally, 
other risk factors such as HIV status and socioeco-
nomic conditions might have had a stronger influ-
ence on TB prevalence in our study setting. Fifth, we 
also acknowledge the limitation of combining current 
and former smokers in our analysis. This decision was 

immunosuppressed than women at the start of ARV 
treatment [38]. This is also in line with the epidemio-
logical curiosity of a higher notification of TB in men 
than in women generally [39].

Not surprisingly, a low CD4 count (<200/ml 
(OR: 2.24 [95% CI: 1.15-4.37], p=0.018)) was as-
sociated with the occurrence of TB in HIV-positive 
patients in our study, as described in the literature 
[22,30,37,38,40,41].

Irregular follow-up of HIV infection was asso-
ciated with TB diagnosis. Irregular patients are more 
likely to be off antiretroviral therapy, which is the most 
effective preventive treatment for TB. The risk of TB 
was associated with a follow-up period of less than 
6 months in the study by Abgrall et al. [40]. Several 
studies have reported that stages 3 and 4 of HIV in-
fection, long duration of HIV infection, and interrup-
tion of antiretroviral therapy are associated with the 
occurrence of TB in PLHIV [22,30,42]. In addition, 
the proportion of deaths among PLHIV on anti-TB 
treatment and not receiving antiretrovirals in Africa is 
16%–35% [43]. Therefore, these studies suggest that 
monitoring and surveillance of PLHIV should be very 
frequent, and that antiretroviral therapy should be 
started as early as possible. This was demonstrated by 
a study in Uganda, which found that ARV use led to a 
61% reduction in TB incidence and a 52% reduction in 
TB-related mortality after the first six years of follow-
up on ARV therapy [35].

Our study has several strengths. First, it was an 
extensive study with a large sample size in three sub-
Saharan African countries with different but compa-
rable epidemiological profil regarding HIV and TB. 
In addition, the diagnostic methods used are in line 
with the WHO recommendations for the diagnosis of 
TB in PLHIV [16]. It also provides useful data (com-
parison of TB prevalence between ARV-treated and 
ARV-naive PLHIV populations) for deciding patient 
management strategies.

Despite these strengths, our study has several 
limitations that need to be acknowledged. First, we 
acknowledge that our study’s focus on three large 
university centers may not fully represent the epide-
miological landscape of TB in HIV patients across 
the entire countries of Benin, Guinea, and Senegal. 
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ing intensified case finding in resource-limited settings: 
a systematic review and meta-analysis. Lancet Infect Dis 
2010;10:93–102.

13. World Bank Open Data. Prevalence of HIV, total (% of 
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14. World Health Organization. Tuberculosis country profiles. 
2019. Available from: https://worldhealthorg.shinyapps 
.io/tb_profiles/
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Gninkoun J, et al. Tuberculosis prevalence and associated 
factors among persons with diabetes mellitus after intensi-
fied case finding in three West African countries. Multidis-
cip Respir Med 2021;16:712.

16. World Health Organization. Systematic screening for 
active tuberculosis: an operational guide. Geneva: World 
Health Organization; 2015. Available from: https://apps 
.who.int/iris/handle/10665/181164

17. World Health Organization. TB diagnostics and labora-
tory services, information note. Available from: https://
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Vezi L, et al. Prevalence of TB symptoms, diagnosis and 
treatment among people living with HIV not on ART 
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primarily driven by the small number of participants in 
each category, which would have further reduced our 
statistical power if analyzed separately. Indeed, analyz-
ing these groups separately could have provided valu-
able insights into the potential differential effects of 
current versus past smoking on TB risk. Future stud-
ies with larger sample sizes should consider examining 
these groups independently.

Conclusion

This study provides important insights into the 
prevalence and associated factors of TB in PLHIV 
three West African countries (Benin, Guinea, Sen-
egal). The findings indicate a high prevalence of TB 
in PLHIV, reinforcing the necessity of enhancing TB 
screening and diagnosis for PLHIV, especially in pa-
tients naïve of ARV. Additionally, it emphasizes the 
significance of providing nutritional support to under-
weight PLHIV and maintaining consistent follow-up. 
The findings of this study have important implications 
for the management and control of TB in PLHIV, and 
further research is needed to develop effective strate-
gies for the prevention and control of TB in this vul-
nerable population.
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