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ABSTRACT

TB and HIV continue to increase and constitute major public health concerns worldwide, mainly in resource-limited 
countries, showing that we are not going to end HIV if we do not also end TB. Here in, we investigated the risk 
factors related to HIV infection among TB patients in Luanda, the capital city of Angola. This was a retrospective 
cohort study conducted on the medical records of 117 TB patients from January 2016 to September 2016. Overall, 
the HIV/TB co-infection rate was 12%. The mean age of coinfected patients was 37.7 ± 10.1 years. No statistically 
significant relationship was observed between sociodemographic or clinical features with HIV/TB co-infection 
(p>0.05). TB patients aged 30 years or older (OR: 4.13, p=0.072), female (OR: 1.08, p=0.898), residing in urbanized 
areas (OR: 1.90, p=0.578), with a history of treatment abandonment (OR: 3.74, p=0.083), with polyresistance (OR: 
1.62, p=0.603), and MDR-TB (OR: 2.00, p=0.454), were more likely to have HIV/TB co-infection, while latent TB 
infection (OR: 0.63, p=0.559) and treatment-susceptible TB patients (OR: 0.56, p=0.616), presented a lower chance 
of HIV/TB coinfection. Our finding showed a slightly high HIV/TB coinfected rate, which suggests that the dual 
HIV/TB epidemic keeps evolving and poses a huge concern to the public health in Angola. Further studies on 
features related to HIV/TB coinfection and its impact on disease progression and clinical outcome in adults from 
high-risk Angolan communities, should be carried out to intensify and strengthen collaborative activities between 
national TB and HIV programs in Angola.
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INTRODUCTION

Tuberculosis (TB) remains the most common cause of death in 
people living with Human Immunodeficiency Virus (HIV) [1,2]. 
In some African countries, 80% of persons with TB have HIV 
infection [3]. People who live with HIV are up to 34 times more 
likely to develop active TB than HIV-negative people [4]. Of 
the total new TB patients, there were about 7,87,000 HIV/TB-
coinfected patients, accounting for about 8% and 2,04,000 TB 
deaths among People Living with HIV (PLWH) in 2020 globally 
[1,2]. The HIV/TB coinfection prevalence in sub-Saharan Africa 
was estimated at 31.8% [5]. A previous study reports an apparent 
decrease in the estimate of HIV in TB African patients from 
33.7% in the period before 2000 to 25.7 in the period after 2010 
[5]. The Eastern and Southern sub-Saharan Africa region had a 
higher prevalence (34.4%) than the Western and Central regions 
(27.3%) [5]. The interaction between TB and HIV is complex since 
HIV infection weakens the immune system by reducing TCD4 

lymphocytes which play an important role in the body’s defense 
and increases susceptibility to MTB infection [3,4]. 

A recent review of autopsy studies among HIV-infected individuals 
found a mean TB prevalence of 43% (95% CI: 38-48) in sub-
Saharan Africa, with almost half of undiagnosed fatal TB cases 
in their lifetime [6,7]. The World Health Organization (WHO) 
recommended that PLHIV be routinely screened for TB [1,2,8]. 
Until now, Angola is one of the 14 countries with a triple burden 
of TB, HIV/TB, and MDR-TB (Multi Drug-Resistant TB) and 
it is between three countries, alongside Congo and Liberia that 
never completed a drug-resistance survey [9]. Despite that, the 
epidemiological impact of TB screening in HIV patients, or 
vice versa, has been little explored in Angola. In this study, we 
investigated the sociodemographic and clinical determinants as 
well as risk factors related to HIV infection among TB patients in 
Luanda, the capital city of Angola. The results of this study could 
help to intensify and strengthen collaborative activities between 
national TB and HIV programs in Angola.
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MATERIALS AND METHODS

Study design and setting

This was a retrospective cohort study conducted on the medical 
histories of 117 TB patients followed up at the referral medical 
care unit for respiratory illnesses from January 2016 to September 
2016, which is located in Luanda, the capital city of Angola. The 
survey was conducted at the National Institute of Health Research 
of Angola (INIS), also located in Luanda, and the capital of Angola. 
INIS is a public institution of the Ministry of Health of Angola, 
whose main purpose is to develop scientific research in health care 
and its determinants for the strengthening of public health policies. 
The explanatory variables collected included sociodemographic 
data of TB patients (age, sex, and area of residence) and clinical 
data such as smear level, treatment dropout, treatment status, 
and resistance profile. The dependent variable of the survey was 
HIV infection, dichotomized into negative and/or positive. The 
study was revised and approved by the Angolan National Ethics 
Commission (approval n.º11/2021). Anonymous information 
was used for analysis, and the need for the individual informed 
agreement was waived by the National Ethics Commission of 
Angola.

Sample collection and testing

Laboratory procedures have been performed at the TB research 
laboratory of the INIS. The patients were subjected to MTB 
identification tests and Antibiotic Sensitivity Tests (AST). The 
specimens were stained with Ziehl-Neelsen and susceptibility to 
first-line drugs containing streptomycin, isoniazid, rifampicin, and 
ethambutol was carried out using the automatic BACTEC MGIT 
960 system (Becton Dickinson, Franklin Lakes, NJ) [10]. The 
susceptibility test was carried out in liquid culture. The TB patients 
were classified as non-resistant when they were susceptible to all 
drugs, while resistant patients were classified as monoresistant 
(resistant to at least one of the drugs), polyresistant (resistant to 
more than one drug), and MDR-TB (at least resistant to isoniazid 
and rifampicin). Moreover, the TB patients were screened for HIV 
infection using the rapid antibodies detection test Determine HIV-
1/2™ (Alere, Japan) and the Unigold™ HIV (Trinity Biotech, 
Ireland), following national guides for HIV testing in Angola.

Statistical analysis

Data generated in this study were processed SPSS v28. Absolute 
or relative frequencies were determined in the descriptive analysis. 
The chi-square (χ2) and logistic regression tests were used to 
evaluate the relation between the categorical variables. The Odds 
Ratio (OR) and its 95% Confidence Intervals (CI) were calculated 
to evaluate the strength and direction of the existing relationship. 
All reported p-value are two-tailed and considered to be significant 
when p<0.05.

RESULTS 

A total of 117 TB patients were part of this study. The age of the 
studied patients ranged from 14 to 68 years. The mean age was 33.7 
± 11.2 years. TB patients aged 30 years or older (37.6%, 44/117), 
male (65.8%, 77/117), from non-urbanized regions (95.7%, 
112/117), classified with the level of exposure to MTB (74.4%, 
87/117), without a history of treatment abandonment (91.5%, 
107/117), untreated (99.1%, 116/117), and with monoresistance 
(75%, 33/44), were the most predominant. Overall, the HIV/TB 
co-infection rate was 12% (14/117). The mean age of HIV-infected 

patients (37.7 ± 10.1 years) was higher compared to HIV-negative 
patients (33.1 ± 11.3 years), although there were no significant 
differences (p=0.151). HIV/TB co-infection was higher among 
patients aged 30 years or over (85.7%), male (64.3%), living in 
non-urbanized areas (92.9%), exposed to MTB (85.7%), without a 
history of treatment abandonment (78.6%), untreated (100%), non-
susceptible to the treatment (83.3%), and monoresistant (100%). 
No statistically significant relationship was observed between 
sociodemographic and clinical characteristics with HIV/TB co-
infection (p>0.05). TB patients aged 30 years or older [OR: 4.13 
(95 CI: 0.88-19.4), p=0.072], female [OR: 1.08(95 CI: 0.23-3.47), 
p=0.898], residing in urbanized areas [OR: 1.90(95 CI: 0.20-18.4), 
p=0.578], with a history of treatment abandonment [OR: 3.74 (95 
CI: 0.84-16.6), p=0.083], with polyresistance [OR: 1.62 (95 CI: 
0.26-9.93), p=0.603], and MDR-TB [OR: 2.00 (95 CI: 0.33-12.3), 
p=0.454], were more likely to have HIV/TB co-infection compared 
to the other groups. On the other hand, latent TB infection [OR: 
0.63 (95 CI: 0.13-3.02), p=0.559] and treatment-susceptible TB 
patients [OR: 0.56 (95 CI: 0.56-5.39), p=0.616], presented a lower 
chance of HIV/TB coinfection compared to the other groups.

DISCUSSION

TB is an opportunistic infection among PLHIV worldwide, 
however, HIV/TB co-infection modifies the clinical course of 
the infection as well as the outcome of tuberculosis, especially in 
resource-limited settings [3,4]. Upto the present date, approximately 
34 million people are living with HIV worldwide, and of these, 
about a third are also infected with TB, mostly in resource-limited 
African countries [3]. Angola is a country with a triple burden of 
TB, HIV/TB, and MDR-TB [9]. The dual epidemics of HIV and 
TB are particularly widespread with different epidemicities in the 
different regions urbanized or non-urbanized from Angola, where 
HIV has been one of the most important factors for the increase 
in the incidence of tuberculosis [11-15]. Despite this, HIV/TB 
co-infection has been little studied in Angola. To the best of our 
knowledge, this study is one of the first to present in detail a picture 
of HIV/TB co-infection in the last five years in Luanda, the capital 
city of Angola, a sub-Saharan African country. The overall estimate 
of HIV/TB coinfection in sub-Saharan Africa was reported at 
31.8%, indicating that it is 2.7 times higher than that observed in 
the present study [5]. Also, we identified an HIV/TB co-infection 
rate of around 12%, which is similar to those reported by Chen 
et al. (13.7%) in China, and Bjerrum et al. (13%) in Ghana, high 
compared to a study performed by Cui et al. (0.8%) in Guangxi 
province, China, but low when compared to the results reported 
by Nyamogoba et al. (42%) in Kenya and the global HIV/TB co-
infection rate (14.8%) [1,4,6,16,17]. The quality of health services 
and cultural, socioeconomic, political, and biological factors could 
make individuals disproportionately vulnerable to TB, HIV, or 
HIV/TB coinfection and might help to explain differences in 
infection rates in different countries.

A previous study indicated that gender, age, educational level, 
marital status, per capita monthly income, patient residence, 
family size, distance from a health institution, knowledge of HIV/
TB co-infection, and knowledge of HIV might be risk factors for 
HIV/TB co-infection [4]. In the present study, although statistically 
insignificant, there was a high prevalence of HIV/TB co-infection 
for patients aged 30 years or older, men, living in non-urbanized 
regions, exposed to Mycobacterium tuberculosis (MTB), with a history 
of treatment abandonment or no treatment, non-susceptible to 
the TB drugs, with mono-resistance, poly-resistant, and MDR-TB, 
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indicating on the one hand that sociodemographic, behavioral 
and clinical characteristics play an important role in the course of 
dissemination of these infectious agents (MTB and HIV) in the 
community, and on the other hand, these findings indicate that 
HIV infection prevention strategies in the TB population should 
target these vulnerable groups [4]. Patients over 30 years of age 
(OR: 4.13, p=0.072), female (OR: 1.08, p=0.898), and living in 
urbanized areas (OR: 1.90, p=0.578) had a higher risk of HIV/
TB coinfection, which was similar to that observed by Datiko 
et al. in Ethiopia, where TB patients over 35 years of age (OR: 
7.10, p=0.001) and living in urbanized areas (OR: 1.77, p=0.001) 
also had a higher risk of coinfection [18]. Other studies reported 
that HIV/TB coinfection is more common among urban people, 
which was different from the results observed in the present study 
[4,19]. A previous study carried out by our research team showed 
that urbanized areas have a higher rate of HIV, as they concentrate 
most of the population at risk, such as injecting drug users and 
sex workers [12]. However, in this study, we found contrary results, 
since residents in non-urbanized regions represented 93% of the 
HIV-positive population. However, it is worth mentioning that 
97% of TB patients were from non-urbanized areas, which would 
not be surprising, since this population faces great socioeconomic 
difficulties, limited access to health services, extreme poverty, and 
a low nutritional index, compared to the resident population, 
in urbanized areas, where in addition to being close to health 
services, they benefit from a more functional healthcare system. 
Our results reinforce the hypothesis that TB is a disease of the 
poor, especially for rural people in the context of limited resources. 
On the other hand, our findings contradict the study by Datiko et 
al., which indicates that the rate of HIV/TB co-infection depends 
on the prevalence of HIV infection in a community, adding that 
sociodemographic and behavioral characteristics also play an 
important and independent role in increasing the co-circulation of 
MTB and HIV [18]. Further studies, including sociodemographic, 
behavioral, clinical, and nutritional status, should be carried out 
in different urbanized and non-urbanized regions to help guide 
decision-making regarding strategies to control infectious agents 
such as HIV and MTB in the communities.

We found no difference in the rate of HIV infection between the 
different types of TB, which was similar to the results reported by 
Chen et al. [4]. No patient with active TB was coinfected with HIV, 
which differs from the findings of Cui et al., where they showed that 

active TB increases the chances of HIV/TB co-infection, especially 
in those without Antiretroviral Treatment (ART) [20]. However, 
we do not know whether the HIV patients in our study were on 
ART which could affect the coinfection rate with TB. Nonetheless, 
future studies that assess the impact of ART use on the HIV/TB 
co-infection, disease progression, and clinical outcome, should be 
carried out in Angola.

It is worth mentioning that the fact that more than 90% of TB 
or HIV/TB coinfected patients were from non-urbanized regions 
reinforces the need to set up screening posts for these two 
infections in the poor regions, as well as better diagnostic training 
for healthcare professionals. Also, 83% of the HIV/TB coinfected 
showed resistance to treatment and of these, 67% were classified 
as polyresistant or MDR-TB, respectively. This finding suggests 
the need to increase awareness on the one hand of the general 
population about the correct use of antimicrobial drugs, and on 
the other hand, health professionals must ensure the follow-up of 
a treatment and patient adherence to treatment using antibiotics. 
Indeed, we observed that all (100%) HIV/TB coinfected patients 
were untreated or who had a history of treatment dropout (79%). 
Previous studies have shown that MDR-TB outbreaks were generated 
in HIV treatment clinics and then spread to communities [2,21]. 
Indeed, our results agree with this study, as more than 50% of TB 
patients in our study had polyresistance or MDR-TB, and at the 
same time, 67% of HIV/TB coinfected had polyresistances and 
MDR-TB, respectively.

Our results have some limitations that must be considered. Firstly, 
the small sample size might have affected the significance and 
robustness of our results. Secondly, the stages of HIV infection, viral 
load, and/or CD4/CD8 cell count were not described. Finally, the 
clinical outcome of TB and HIV/TB coinfected patients was not 
presented, which limited information, on the one hand, the impact 
of HIV/TB coinfection on clinical outcome and well-being, and on 
the other hand the epidemiological impact on the population level, 
which is crucial to guide public health choices and investments. 
Despite these limitations, our study presents important data or 
determinants of the HIV/TB co-infection rate in Luanda, the 
capital city of Angola, which could help to intensify and strengthen 
collaborative activities between national TB and HIV programs as 
well as improve the management of HIV/TB co-infected patients 
in Angola (Table 1).

Independent variables N (%)
HIV infection Univariate analysis

Negative (%) Positive (%) P-value OR(95% CI) P-value

Overall 117(100) 103(88.0) 14(12.0)    

Age, mean ± SD 33.7 ± 11.2 33.1 ± 11.3 37.7 ± 10.1 0.151   

Age distribution

<30y 44(37.6) 42(40.8) 2(14.3) 0.055 1  

≥ 30y 73(62.4) 61(59.2) 12(85.7)  4.13(0.88-19.4) 0.072

Gender

Female 40(34.2) 35(34.0) 5(35.7) 0.898 1.08(0.23-3.47) 0.898

Male 77(65.8) 68(66.0) 9(64.3)  1  

Residence area

Non-urbanized 112(95.7) 99(96.1) 13(92.9) 0.572 1  

Urban 5(4.30) 4(3.90) 1(7.10)  1.90(0.20-18.4) 0.578

TB category

Exposure 87(74.4) 75(72.8) 12(85.7) 0.464 1  

Table 1: Putative socio-demographic and clinical determinants related to HIV infection among TB patients in Luanda, Angola.
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