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ABSTRACT 
 

Background: The onset of the HIV-AIDS pandemic has contributed to the rapid progression of latent tuberculosis to active multidrug-resistant tuberculosis in 
infected individuals. However, to our knowledge, there are no published reports on TB-HIV co-infection in the provinces of Gabon. It is in this context that this 
study aimed to investigate the epidemiological and clinical profile of HIV/TB co-infected patients in two departments of the Ngounié province in southern Gabon. 
Material and methods: In order to establish this profile, two diagnostic methods, namely microscopic examination and GeneXpert MTB/RIF, were performed on 
two sputum samples from each patient suspected of having tuberculosis (TB). Results: One thousand one hundred and thirty-two (1132) patients were included 
in this study. With a sex ratio of 1.23, there was a male predominance with 624 or 55.12% of males and 508 or 44.88% of females suspected of having TB. 268 
or 23.67% of patients were diagnosed as TB positive (HIV-/TB+), 73 or 6.4% were HIV+/TB+ co-infected, and 52 or 4.6% of TB positive patients had an 
unknown HIV status HIV positive status had a prevalence of 25.2% or 286 patients. During 2018 and 2019, while females were more infected with HIV 15.55% 
(n=176) compared to males 9.72% (n=110), TB affected more males 56.7% (n=115) than females 43.3% (n=88). Co-infection affected more men with 47 
patients or 64.38% than women with 26 or 35.62%. We observed a change in the prevalence of HIV to 163 cases, i.e. 57%, leading to an increase in the 
prevalence of HIV+/TB+ co-infection to 48 cases, i.e. 51.7%. The Douya-Onoye department recorded 72.6% (n=53) of co-infected patients compared to 27.4% 
(n=20) in the Tsamba-Magotsi department. All the co-infected patients had pulmonary tuberculosis, i.e. 100% (n=73), and in the mono-infected patients, 
pulmonary tuberculosis was found in 95.52% (n=256) of the cases, compared to 3.8% (n=12) of the patients with extra pulmonary tuberculosis. 341 patients, of 
which 78.6% (n=268) were mono-infected and 21.40% (n=73) co-infected, took antituberculosis treatment. Among the mono-infected, the therapeutic success 
was 21.64% (n=58), the number of lost to follow-up was 60.08% (n=161) and the number of deaths was 1.12% (n=3) while among the co-infected, the 
therapeutic success was 5.48% (n=4), the number of lost to follow-up was 78.08% (n=57) and the number of deaths was 6.85% (n=5). By locality, mortality was 
estimated at 62.5% (n=5) in co-infected patients versus 37.5% (n=3) in mono-infected patients.  In the Douya-Onoye department, of which Mouila is the capital, 
tuberculosis caused 75% (n=6) of deaths and 25% (n=2) in the Tsamba-Magotsi department, of which Fougamou is the capital Conclusion: The results of this 
study show that HIV/TB co-infection is a major public health problem in the Ngounié province in particular and in Gabon in general. 
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INTRODUCTION 
 

Since 1993, the World Health Organization (WHO) has declared 
tuberculosis(TB) as a global emergency because, this disease is 
among the top ten causes of death in the world (Singh et al., 2018). 
Despite being cited as a very old disease, it is nowadays a major 
public health problem (Lima et al., 1997, Knechel, 2009). Halting the 
TB epidemic by 2035 is part of the World Health Organization's 
Sustainable Development Goals (Mabhula and Singh, 2019). 
However, factors such as immigration, poverty, and HIV infection are 
impeding the total eradication of this infection (Lima et al., 1997). In 
addition to this list, there is the development of strains resistant to 
anti-tuberculosis drugs and the lack of quality equipment for the early 
diagnosis of tuberculosis (Singh et al., 2018). Therefore, its high 
presence in resource-limited countries is noted (Neves et al., 2010).  
 
*Corresponding Author: Dr. Thiéry Ndong Mba,   
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In Africa, the estimated death rate of 81 per 100,000 population is the 
highest in the world (Dagnra et al., 2011). As if the negative impact of 
TB was not enough, its association with HIV (HIV/TB co-infection) is a 
formidable duo as HIV significantly increases the risk of progression 
to active TB [7] and the mortality, morbidity, and transmissibility 
associated with this disease, thus compromising the control of this 
burden. TB is the most common opportunistic infection and the 
leading cause of death among people living with HIV (PLHIV) in many 
low-income countries [8]. Gabon, a developing country, is very 
concerned by tuberculosis. The number of cases of this disease has  
been on the rise for several years. According to the World Health 
Organization the incidence of tuberculosis has increased from 485 
cases per 100,000 inhabitants in 2016 to 525 cases per 100,000 
inhabitants in 2018 [9] However, no or very few studies in this country 
and particularly in the provinces, concern the Co-infection by the 
HIV/TB association. It is with this in mind that this study was 
undertaken to provide a set of data characteristic of patients Co-
infected by the HIV/TB duo in two departments of the province of 



Ngounié in southern Gabon, in order to provide strategies and 
effective means of control of this Co-infection. 
 

MATERIAL AND METHODS 
 

Material 
 
Study site 
 

The study took place in the province of Ngounié, the fourth largest 
province in Gabon. It covers an area of 37,750 km2 and had 100,838 
inhabitants in 2013. Its capital is Mouila. This province is subdivided 
into 9 departments whose heads are between brackets: Boumi - 
Louetsi (Mbigou), Dola (Ndendé), Douya-Onoye (Mouila), Louetsi-
Bibaka (Malinga), Louetsi- Wano (Lebamba), Mougalaba (Guiétsou), 
Ndolou (Mandji), Ogoulou (Mimongo), Tsamba - Magotsi 
(Fougamou). Located in the south of Gabon, its relief is characterized 
by large forest plains that separate the crystalline Chaillu massif from 
the Ikoundou Mountains. Steep mountains, plains, thick forests, 
savannahs, rivers and lakes, cliffs, deep caves and vast agricultural 
areas shape a landscape dotted with hamlets and villages. Estimated 
at 101,415 inhabitants, the population of Ngounié has been ethnically 
diverse for several centuries. It is composed of Eshira, Apindji, Punu, 
Mitsogo, Nzebi, Massango, and Eviya, who have arrived in 
successive waves of migration and have been living together for 
several centuries. All the ethnic groups of Ngounié belong to the 
Bantu group. 
 

Type and period of study  
 

This retrospective, descriptive, prospective and analytical study was 
carried out on the one hand from consultation registers and on the 
other hand, with patients diagnosed with tuberculosis from the Mouila 
regional hospital center, and the Great Endemic of Mouila, taken care 
of in these different centers of diagnosis and treatment of tuberculosis 
of the province during the period from January 2018 to October 2019. 
The Mouila Ambulatory Treatment Center (CTA-MLA) being the only 
structure that takes care of people living with HIV (PLHIV) in the 
entire province of Ngounié, it served as a base for us to obtain the 
results of the "Determine" rapid HIV test, as well as the result of the 
ELISA HIV confirmation test. After chart reviews, we extracted 
demographic data on gender, age range, and place of residence. We 
also collected clinical, pathological and therapeutic data of the 
patients.  
 

Study population  
 

One thousand one hundred and thirty-two 1132 patients from two 
departments of the province of Ngounié the department of Douya - 
Onoye of which Mouila is the capital and the department of Tsamba -
Magotsi of which Fougamou is the capital, were enrolled in this study. 
The only inclusion criterion was the search for acid-fast bacilli (AFB) 
and patients who arrived for a control of acid-fast bacilli (AFB) were 
excluded. 
 

METHODS 
 

Diagnosis Of Tuberculosis 
 

Microscopic examination 
 

It was performed from two sputum samples of each patient suspected 
of having tuberculosis (TB), which he provided on the first day of the 
consultation as well as on the following day, as recommended by the 
WHO. The Ziehl-Neelsen staining of a sputum smear was performed 
using fuchsin to stain the bacilli pink, acid-alcohol to decolorize, and 

methylene blue to counter stain. Indeed, after spreading the sputum 
on a slide and fixation in an oven/incubator at 40°C for about 5 min, 
the smear was stained with fuchsin for about 5 min. Then the slide 
was decolorized with acid-alcohol for about 20 seconds. Finally, the 
slides were re-stained with methylene blue and waited for about 5 to 
10 min. Each step was preceded by a wash with drinking water. The 
dried slides were then scanned under a light microscope at X100 
objective with immersion oil from which pink bacilli could be observed 
on a blue background. The patient was considered bacilloscopy 
positive if at least one of the two sputum samples was positive. 
 

GeneXpert MTB/RIF 
 

Sample preparation for the Xpert test was performed in several steps. 
The first step was to carefully open the lid of the sputum container, 
then using a Pasteur pipette, 2 volumes of sample reagent (to reduce 
bacillus viability) were poured directly into 1 volume of sputum in the 
sputum container. With the lid tightly closed, the mixture was shaken 
vigorously 10-20 times, agitating the container. After incubation at 
room temperature for 10 minutes, the sample was again vigorously 
shaken 10-20 times. After more than 5 minutes of incubation, the 
sample should be perfectly fluid before testing, with no visible sputum 
aggregates. As long as the sample was still viscous, one should wait 
another 5-10 minutes before inoculating into the cartridge (2-4 ml of 
the final volume). 
 
Ethical considerations 
 

The data collected did not include patient identity or personal 
information. They were processed anonymously for all patients after 
obtaining their consent.  
 

Data collection and analysis 
 

As it had been done in other works, the data were encoded and 
analyzed using Epi Info® 3.5.1 and Excel 2007 software. Statistically 
we used the mean, standard deviation, uncorrected Chi-square test of 
Pearson with a significance level at 95% and a p-value [11]. 
  

RESULTS 
 

Prevalence and distribution of HIV and TB infections according 
to the study population 
 

One thousand one hundred and thirty two (1132) patients were 
included in this study. With a sex ratio of 1.23, we noted a male 
predominance with 624 or 55.12% of males, over 508 or 44.88% of 
females all suspected of having tuberculosis. 268 patients or 23.67% 
were diagnosed positive for tuberculosis (HIV-/TB+), 73 patients or 
6.4% were HIV+/TB+ co-infected and 52 or 4.6% of tuberculosis-
positive patients had an unknown HIV status HIV positive status had 
a prevalence of 25.2% or 286 patients (Table 1). 
 

Table 1: Prevalence and distribution of HIV and tuberculosis (TB) 
infections by sex and age groups  
 

 VIH+ VIH+/TB+ VIH-/TB+ VIHinc/TB+ 

  (n=286) (n=73) (n=268) (n=52) 
 

Sex  Number 
(%) 

Number 
(%) 

Number 
(%) 

Numberf 
(%) 
 

Male     110 
(9.71) 

41(3.62) 139 
(12,28) 

34 (3) 

Female 176 
(15.54) 

32 (2.82) 129 
(11.65) 

18 (1.59) 

Age groups  
(years) 
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 [0-19]  
8 (2.79) 

 
2 (2.74) 

 
24 (8.95) 

 
6 (11.53) 
 

[20-29] 29 (10.13) 3 (4.11) 86 (32.10) 12 (23.07) 
 

[30-39] 59 (20.63) 25 (34.24) 51 (19.03) 16 (30.76) 
 

[40-49] 84 (29.39) 17 (23.29) 43 (16.04) 6 (11.53) 
 

[50-59] 67 (23.42) 16 (21.92) 35 (13.06) 7 (13.5) 
 

[60-69] 26 (9.1) 5 (6.85) 18 (6.72) 3 (5.77) 
 

≥ 70 13 (4.54) 5(6.85) 11 (4.10) 2 (3.84) 
 

Sex ratios 0.62 1.28 1.07 1.9 
 

Age2± SD 44.4 ± 3.1 46.6 ± 
13.5 

37.1 ± 
15.9 

36.6 ± 16.6 
 
 

 

Distribution of tuberculosis and HIV patients by year according 
to gender 
 

While women were more infected with HIV with 73 cases or 59.4% 
against 50 cases or 40.6% for men in 2018 and 103 cases or 63.2% 
for women against 60 cases or 36.8% for men in 2019, tuberculosis 
affected more men 152 or 56.7% than women 116 or 43.3% in both 
years (Table 2). 
 

Table 2: Prevalence and distribution of HIV and tuberculosis (TB) 
infections by gender by year. 
 

 HIV Tuberculosis 

Numb
er (%) 
2018 

Numb
er (%)        
2019 

Total (%) Numb
er (%) 
2018 

Number(
%)        
2019 

Total % 

Male 50 
(40.6) 

60 
(36.8) 

110(38.4
7) 

70 
(53.84) 

82 (59.42) 152(56.
7) 

Femal
e 

73 
(59.4) 

103 
(63.2) 

176(61.5
3) 

60 
(46.16) 

56 (40.58) 116(43.
3) 

Total 
(%) 

123 
(43) 

163 
(57.0) 

286(100) 130 
(48.5) 

138 (51.5) 268 
(100) 

p=0.24 p=0.2 

 

Distribution of co-infected patients by year and gender  
 

During the years 2018 and 2019, Co-infection affected more males 
with 47 patients or 64.38% respectively than females with 26 or 
35.62%, Figure 1. 
 

Figure 1: Co-infected patients in 2018 and 2019, by gender. 
 

 
 

Evolution of HIV+/TB+ Co-infection according to HIV 
 

In 2018, the HIV seroprevalence was 123 cases or 43% while that of 
HIV+/TB+ Co-infection was 25 cases or 48.3%. In 2019, there was a 
change in HIV prevalence to 163 cases or 57%, resulting in an 
increase in HIV+/TB+ co-infection to 48 cases or 51.7% Figure 2. 
 

.Figure 2: Evolution of HIV+/TB+ co-infection according to HIV (p=0.07). 
 
 

 
 

Distribution of HIV/TB co-infection by locality 
 

The Douya-Onoye department, of which Mouila is the capital, 
recorded 72.6% (n=53) of co-infected patients, compared to 27.4% 
(n=20) in the Tsamba-Magotsi department, of which Fougamou is the 
capital (Figure 3).      
 

Figure 3: Distribution of co-infected patients according to locality 
 

 
 

Forms of tuberculosis encountered in the patients of our study 
 

All co-infected patients had 100% pulmonary tuberculosis  (PT) n=73. 
In mono-infected patients, pulmonary tuberculosis was found in 
95.52% (n=256) of cases, compared to 3.8% (n=12) of patients with 
extra pulmonary tuberculosis (EPT) (figure 4). 
 

Figure 4: Different forms of tuberculosis encountered in this study 
(Figure 4) 

 

 
 

Treatment of tuberculosis 
 

Treatment of tuberculosis involved 341 patients of whom 78.6% 
(n=268) were mono-infected and 21.40% (n=73) co-infected. In the 
mono-infected patients, the therapeutic success was 21.64% (n=58), 
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the number of patients lost to follow-up was 60.08% (n=161) and the 
number of deaths was 1.12% (n=3), whereas in the co-infected 
patients, the therapeutic success was 5.48% (n=4), the number of 
patients lost to follow-up was 78.08% (n=57) and the number of 
deaths was 6.85% (n=5) (Table 5) 
 

Table 5: Therapeutic outcomes of patients with tuberculosis 
 

 
Tuberculosis mortality according to HIV serology in each locality 
 
62.5% (n=5) of co-infected patients died compared to 37.5% (n=3) of 
mono-infected patients.  In the Douya-Onoye department, of which 
Mouila is the capital, tuberculosis caused 75% (n=6) of deaths and in 
the Tsamba-Magotsi department, of which Fougamou is the capital, 
tuberculosis caused 25% (n=2). Figure 5. 
 

Figure 5: Tuberculosis mortality by HIV status in each locality 
 

 
 

DISCUSSION 
 
The aim of this study was to describe the epidemiological and clinical 
profile of HIV/TB co-infected patients in two departments of the 
Ngounié province, in southern Gabon. Contrary to the results of some 
studies [12, 13] which showed that HIV prevalence was higher in men 
than in women, our results are superimposed on those of [14] 
indicating that, despite a predominance of men in our study sample, 
559 men against 464 women, HIV prevalence was higher in the latter 
with 61.53% (n=176) than in men with 38.47% (n=110). This 
difference was not significant (p=0.24), as HIV seroprevalence in our 
patients was 25.2% (n=286) and involved all age groups. With 84 
patients, i.e. 29.39%, the 40-49 age group was the most affected. 
Moreover, the consultation of the files of the seropositive patients 
showed that the only risk factors that were requested concerned 
exposure to one or more partners and protected or unprotected 
sexual intercourse, oriented more towards women than men. The 
difference between the results of their work [12, 13] and ours in terms 
of HIV seroprevalence may be due to the fact that their studies 
enrolled a sample that was 10 and 20 times larger than that of our 
study. Tuberculosis affected more men (n=152) or 56.7% than 

women (n=43.3%). With a sex ratio of M/F=1.31 and p=0.2. These 
results are close to those of the work of [11, 14, 15] who also 
indicated that the frequency of tuberculosis was higher in men than in 
women. This could be explained by the fact that men are more 
exposed to certain risk factors such as alcoholism and smoking, and 
difficult working conditions outside the home sometimes in a context 
of widespread poverty. Women, thanks to their domestic work which 
may be a protective factor, are less exposed to tuberculosis [16]. 
Among the 341 TB patients, 29.3% (n=73) were HIV positive. This 
prevalence was higher in men 56.8% (n=25) than in women 43.2% 
(n=19) and the age group 30-39 years with 34.1% (n=15) was the 
most affected. This difference could be explained by the high 
frequency of 5.3% (n=52) of tuberculosis patients with unknown 
serostatus, which could tip the prevalence in both men and women. 
However, in an internal document entitled "Integration of HIV & TB 
care in MSF projects", Doctors Without Borders states that early 
diagnosis of HIV, treatment and monitoring are effective in combating 
HIV+/TB+ co-infection [17]. These results are similar to those 
obtained in Brazil which showed a predominance of men in co-
infection [18].  This study noted an increase in HIV seroprevalence 
42.9% (n=91) in 2018 versus 57.1% (n=121) in 2019. This increase 
went hand in hand with the increase in TB incidence among HIV+ 
34.1% (n=15) in 2018 versus 65.9% (n=29) in 2019 showing the 
impact of HIV infection on the increase of TB. Patients from the 
locality of Douya - Onoye department had a predominance in Co-
infection 72.7% (n=32) compared to those from Tsamba - Magotsi 
department who were recorded 27.3% or 12 patients. The difference 
observed can be explained by the fact that the study took place in 
Mouila, the capital of the Douya-Onoye department, which had a 
higher concentration of patients than those from the Tsamba-Magotsi 
department. Pulmonary tuberculosis was the only form of tuberculosis 
encountered in this study among the co-infected. Regarding the 
therapeutic outcome, the results obtained are far from meeting the 
expectations of the WHO, which in a report of June 30, 2021, aims at 
curing 85% of patients suffering from tuberculosis in low-income 
countries [19]. Of the 73 co-infected patients, we noted a high 
frequency of loss of sight 79.5% (n=35) against 4.6% (n=2) of cured 
patients. This confirms the statement of the Director of the National 
Tuberculosis Control Program in Gabon (PNLT) who, during a 
workshop on tuberculosis, mentioned that 40% of tuberculosis 
patients lost to follow-up escape detection and continue to spread the 
disease in the country [20]. A higher cure rate of 21.7% (n=23) and a 
lower frequency of lost to follow-up of 60.4% (n=64) compared to co-
infected patients were found in mono-infected patients. The drug 
interaction between antiretroviral and anti-tuberculosis drugs results 
in biological toxicity if the choice of combination therapy is not well 
done[21]. HIV infection has an impact on the treatment of co-infected 
patients, which could explain the high frequency of loss to follow-up in 
co-infected patients compared to mono-infected patients, which also 
leads to a lower cure rate. The overall mortality rate for tuberculosis 
was 2.7% and is for 2018 only. However, in 2019, the study did not 
record any deaths. Since the study did not cover the entire year 2019, 
the lack of mortality cases can be explained in a concrete way during 
this year. To assess mortality among co infected patients, the study 
used Mono-infected patients as the control population. Although the 
prevalence of Mono-infected 23.67% (n=268) was higher than that of 
Co-infected 4.3% (n=73), the mortality rate of Co-infected patients 
was higher 62.5% (n=5) compared to Mono-infected 37.5% (n=3) of 
Mono-infected patients showing the impact of tuberculosis mortality in 
HIV+ compared to HIV-. These results are superimposed on those 
obtained by some studies which have shown that TB mortality was 
higher in co-infected patients than in mono-infected patients[22]. Due 
to the lack of traceability of the registers that were made available to 
us for the realization of this work, the present study did not record any 
resistance to antituberculosis drugs. However, patients with 

  HIV-/TB+ HIV+/TB+ 

  (n=268) % (n=73) % 

Reported cured 58 21,64 4 5,48 

Ongoing treatment 28 10,45 5 6,85 

Discontinued treatment 18 6,71 2 2,74 

Lost to follow-up 161 60,08 57 78,08 

Deaths 3 1,12 5 6,85 

Total 268 100 73 100 
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pulmonary tuberculosis do not necessarily reflect the prevalence of 
HIV in the entire Ngounié province in southern Gabon. Therefore, a 
study is needed to determine the prevalence in the provincial 
population. In addition, this study did not include data from all health 
facilities in the province. Therefore, our results may not be 
generalizable to all patients with pulmonary TB in the province. Some 
limitations of the study were also marked by a partial retrospective 
analysis of the data. The absence or poor quality of some data in the 
2019 registries did not facilitate the design of a uniform database. 
 

CONCLUSION 
 
HIV/TB co-infection is a major public health problem. In this 
epidemiological study, the acquired immunodeficiency virus (HIV) 
was identified as the infection that allows the incidence of 
tuberculosis to be revised upwards. Thus, in areas with high HIV 
prevalence, a high incidence of TB is to be expected. In addition, TB 
causes more deaths in HIV-positive people than in HIV-negative 
people. To fight HIV/TB co-infection effectively, it is necessary to put 
in place appropriate facilities for early diagnosis of HIV and TB for 
joint control. To do this, it would be necessary to set up prevalence 
studies of this co-infection in order to design intervention strategies 
aimed at limiting the spread of HIV among the populations of the 
Ngounié province in southern Gabon.  
 
Acknowledgements 
 

We would like to thank the Biology Department of the University of 
Science and Technology of Masuku in Franceville, which encouraged 
us to carry out this work. We also thank all the ATOS staff of the said 
department for having given us their moral support, mainly Mrs. 
Emane and the private secretary, Mrs. Armande Koumba.  
 
Information on funding 
 

We confirm that there was no funding for this study. It was self-
financed by the authors. 
 
Interests  
 

The authors declare that they have no interests. 
 
Authors' contribution 
 

The data reported in the study were available to the authors and they 
contributed equally to the preparation and writing of this manuscript. 
 

REFERENCES 
 
1. SIngh, P., Rameshwaram, N. R., Ghosh, S. & MukhopadhyaY, S. 

2018. Cell envelope lipids in the pathophysiology of 
Mycobacterium tuberculosis. Future Microbiol, 13, 689-710. 

2. Lima, M. M., Belluomini, M., Almeida, M. M. & arantes, G. R. 
1997. [HIV/tuberculosis co-infection: a request for a better 
surveillance]. Rev Saude Publica, 31, 217-20. 

3. Knechel, N. A. 2009. Tuberculosis: pathophysiology, clinical 
features, and diagnosis. Crit Care Nurse, 29, 34-43; quiz 44. 

4. Mabhula, A. & Singh, V. 2019. Drug-resistance in Mycobacterium 
tuberculosis: where we stand. Medchemcomm, 10, 1342-1360. 

5. Neves, L. A., Reis, R. K. & Gir, E. 2010. [Compliance with the 
treatment by patients with the co-infection HIV/tuberculosis: 
integrative literature review]. Rev Esc Enferm USP, 44, 1135-41. 

6. Dagnra, A. Y., Adjoh, K., Tchaptchet Heunda, S., Patassi, A. A., 
Sadzo hetsu, D., Awokou, F. & TidjanI, O. 2011. [Prevalence of 
HIV-TB co-infection and impact of HIV infection on pulmonary 
tuberculosis outcome in Togo]. Bull Soc Pathol Exot, 104, 342-6. 
 

7. Selwyn PA, Hartel D, Lewis VA, Schoenbaum EE, Vermund SH, 
Klein RS, et al. A prospective study of the risk of tuberculosis 
among intravenous drug users with human immunodeficiency 
virus infection. N Engl J Med 1989; 320: 54550 

8. Gonzales Fernandez, L, Casas, E.C.Singh.,S.Churchyard, 
G.J.Brigden, G.Gotuzzo,E.Vandelvelde, W.Sahu,S.Ahmedov, 
S.Kamarulzamann, A.Ponce-de leon, A. Grinsztjn & B. Swindellis 
S. 2020. New opportunities in tuberculosis prevention: 
implications for people living with HIV. J Int AIDS Soc, 23, 
e25438. 

9. OMS, 2018 
10. Ngounié — Wikipédia (wikipedia.org) 
11. Christian Kakisingi Ngama1,5, Michel Manika Muteya2,&, Yves 

Isango Idi Lukusha3, Serge Matanda Kapend1, Henri Mundongo 
Tshamba4,5, Paul Ilunga Makinko7, Claude Mwamba Mulumba1, 
Liévin Kapend a Kalala Profil épidémiologique et clinique de la 
tuberculose dans la zone de santé de Lubumbashi (RD Congo) 

12. Alvarez-Uria, G., Midde, M., Pakam, R. & Naik, P. K. 2012. 
Gender differences,routes of transmission, socio-demographic 
characteristics and prevalence of HIV related infections of adults 
and children in an HIV cohort from a rural district of India. Infect 
Dis Rep, 4, e19. 

13. Ndinya-AcholA, J. O., Ghee, A. E., KIhara, A. N., Krone, M. R., 
Plummer, F. A., Fisher, L. D. & Holmes, K. K. 1997. High HIV 
prevalence, low condom use and gender differences in sexual 
behaviour among patients with STD-related complaints at a 
Nairobi primary health care clinic. Int J STD AIDS, 8, 506-14. 

14. Belay, M., Bjune, G. & Abebe, F. 2015. Prevalence of 
tuberculosis, HIV, and TB-HIV co-infection among pulmonary 
tuberculosis suspects in a predominantly pastoralist area, 
northeast Ethiopia. Glob Health Action, 8, 27949. 

15. Pollett, S., Banner, P., O'sullivan, M. V. & Ralph, A. P. 2016. 
Epidemiology, Diagnosis and Management of Extra-Pulmonary 
Tuberculosis in a Low-Prevalence Country: A Four Year 
Retrospective Study in an Australian Tertiary Infectious Diseases 
Unit. PLoS One, 11, e0149372. 

16. Mario C Ravigliore, Richard J O'Brien. Tuberculosis. In Harrison's 
principles of internal medicine, 17th Edition. 2008. USA. The 
McGraw-Hill Companies 

17. Medecins sans frontières Intégration des soins VIH & TB dans les 
projets MSF », 

18. Da Silva Escada, R. O., Velasque, L., Ribeiro, S. R., Cardoso, S. 
W., Marins, L. M. S., Grinsztejn, E., Da silva Lourenco, M. C., 
grinsztejn, B. & Veloso, V. G. 2017. Mortality in patients with HIV-
1 and tuberculosis co-infection in Rio de Janeiro, Brazil - 
associated factors and causes of death. BMC Infect Dis, 17, 373.  

19. 19 https://www.who.int/fr/ L’OMS et le Fonds mondial signent un 
accord de coopération visant à intensifier les interventions de 
lutte contre le VIH, la tuberculose et le paludisme et à renforcer 
les systèmes de santé 

20. Alix-Ida Mussavu / 9 mai, 2021 Gabon Review 40%  des cas 
échappent au dépistage et continuent à propager la.tuberculose    

21. 21 Organisation Mondiale de la Santé Genève 2004. Améliorer 
l’accès aux traitements antirétroviraux dans les pays a ressources 
limitées : Recommandations pour une approche de santé 
publique, Révision 2003. 

22. matos, e. d., lemos, a. c., bittencourt, c., mesquita, c. l. & kuhn, p. 
c. 2007. Prevalence of HIV infection in patients hospitalized for 
tuberculosis in Bahia, Brazil. Braz J Infect Dis, 11, 208-11. 

  

********* 

International Journal of Innovation Scientific Research and Review, Vol. 03, Issue 07, pp.1489-1493 July, 2021                                                                                          1493 


