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Abstract

Aim: To determine the factors associated with the increase in the proportion
of HIV-infected TB patients of Kiamvu and Baobab Tuberculosis Screening
and Treatment Health Center (TSTHC) in the Nzanza HZ, Matadi, between
January 2012 and December 2017. Methods: This was a control case study of
187 HIV-positive TB patients and 187 HIV-negative TB patients followed at
the Nzanza HZ Tuberculosis Screening and Treatment Health Center
(TSTHC) from January 1, 2012 to December 31, 2017. We used Pearson’s Khi
square test and homogeneity as well as logistic regression. This identified the
factors associated with TB/HIV co-infection. Results: HIV-positive TB patients
had a high daily household income [OR: 2.90; p: 0.000]) than HIV-negative
people. The majority of HIV-positive TB patients had unprotected sex with a
casual partner prior to diagnosis [OR: 1.82; p: 0.000]) than HIV-negative. Af-
ter adjustment, alcohol intake [OR: 12.2; p: 0.004]) and extra pulmonary
forms of tuberculosis [OR: 31.5; 0.002] were associated with increased TB/HIV
co-infection. Conclusion: Alcohol intake and extra-pulmonary forms of tu-
berculosis were factors associated with increased TB/HIV co-infection.
Awareness of TB patients may help reduce the risk of HIV infection.
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1. Introduction

Human immunodeficiency virus (HIV) infection is a major burden in some
countries around the world but especially in resource-limited countries in
sub-Saharan Africa [1]. This infection is due to the human immunodeficiency
virus, belonging to the lentivirus subgroup. Currently there are two serotypes;
HIV 1 has spread to the world and HIV 2 is found in West Africa [2]. Between
2000 and 2016, the number of new HIV infections decreased by 39% and the
number of HIV-related deaths fell by a third with 13.1 million lives saved. At the
end of 2015, there were approximately 1.1 million adults and children who died
of AIDS worldwide, 800,000 of whom lived in sub-Saharan Africa [3].

This region of Africa has about 25.6 million people living with HIV (HIV), in-
cluding 2.3 million children under the age of 15, or nearly 90% of the global
burden of HIV/AIDS among children. The overall prevalence of HIV/AIDS in
this region in 2015 was about 4.8%, but rates vary widely from country to coun-
try, ranging from 5.3% in Kenya to 27.7% in Swaziland. It recorded 1.37 million
opportunistic infections out of the 2.1 million new infections identified (65% of
the total) [4].

Awareness, testing and antiretroviral treatment have reduced this prevalence
in many countries around the world, extending the lifespan of people living with
HIV [2].

The Democratic Republic of Congo (DRC) is not immune to this AIDS pan-
demic. In 2016, HIV prevalence was 1.2% in the general population and 1.8%
among pregnant women nationally. This prevalence has remained relatively sta-
ble since 2007, as a result of the efforts of the National HIV Programme for the
management of HIV infection and community involvement in voluntary testing
[5], despite the high prevalence in some border countries; Zambia (12.9%),
Uganda (7.1%) Tanzania (4.7%) [3]. In 2017, this prevalence was estimated at
1.1% in Central Kongo Province [6]. Several factors contribute to a high fre-
quency of mortality linked to HIV-Tuberculosis co-infection. These include late
detection and diagnosis, opportunistic infections (IOs) including tuberculosis in
low- and intermediate-resource countries, and through cardiovascular disease,
viral hepatitis and cancers in the industrialized country [7].

Tuberculosis (TB) is one of the most common opportunistic infections and
the leading cause of preventable death in people living with HIV [8].

In 2015, there were an estimated 10.4 million new TB cases worldwide and its
incidence decreased by 1.5% between 2014 and 2015 as a result of major ad-
vances in care and prevention. To achieve an annual reduction of 4% to 5% by
2020, WHO proposes to accelerate this trend of management. But the strategy,
which aims to end TB by 2035, believes that TB deaths should be reduced by
95% and the incidence of TB by 90% compared to 2015 [9] [10].

TB/HIV co-infection is comorbidity associating with the human immunodefi-
ciency virus with the Koch TB bacillus. This HIV infection promotes the transi-

tion from latent TB to active TB in individuals. Tuberculosis can occur during
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HIV infection while immunodepression is not necessarily severe. When it oc-
curs at an advanced stage of the disease, it may be one of the manifestations of
the immune reconstruction syndrome (inflammatory syndrome: IRIS) ob-
served in the aftermath of the implementation of highly active antiretroviral
therapy (HAART) [11]. Co-infection is a major public health problem, especially
in the low-resource (developing) country such as the Democratic Republic of
Congo, with an estimated prevalence of 20% among TB/HIV co-infected people
in 2016. [12].

In countries with high HIV prevalence, the number of new TB cases has
tripled in the past two decades [13]. Among people living with HIV, at least one
in four deaths is attributed to tuberculosis, the majority of which are in
low-resource countries [14]. Therefore, we say that the impact of TB remains a
concern. According to the WHO’s 2016 annual TB control report, an estimated
10.4 million new TB cases, including 1.2 million living with HIV [9].

In Africa, HIV is the main determinant of the increase in TB incidence over
the past decade. It has been estimated that people living with HIV are 20 to 37
times more likely to develop TB than the rest of the population [11]. Approx-
imately 71% of cases of disease and 0.4 million TB deaths among people living
with HIV have occurred in sub-Saharan Africa [9].

In this African Region, 81% of reported TB patients were positive for HIV
[15]. Nevertheless, this proportion varies in the 28 African countries out of a to-
tal of 41 heavily affected by TB/HIV co-infection, ranging from 10% in Angola
and Ethiopia to 70% in Lesotho and Swaziland [16]. The proportion of TB pa-
tients while HIV-positive and on antiretroviral therapy was 45% in 2015 in
South Africa and over 90% in Kenya, Malawi, Mozambique, Namibia and Swa-
ziland [17]. Causes of death in patients co-infected with TB/HIV may vary de-
pending on the severity of immunosuppression, timing of diagnosis, availability
of rapid TB management and antiretroviral treatment [14].

The Democratic Republic of Congo is among the 30 countries most affected
by tuberculosis, TB/HIV co-infection and multi-drug-resistant tuberculosis [18].
It is one of 28 African countries out of a total of 41 heavily affected by TB/HIV
tailoring with a proportion of reported cases on antiretroviral treatment ranging
from 48% to 67% [19].

Central Kongo Province is one of 26 provinces in the DRC. It borders Angola,
which has an HIV prevalence of 2% in 2017 and whose cross-border movement
of people is intense [20]. As a result, the majority of people infected with HIV in
Angola come to the province for appropriate care. The incidence of TB/HIV
co-infection at the provincial level has decreased by about 2% over the past 5
years; it rose from 14% in 2011 to 12% in 2016 [21].

The city of Matadi, which is a port city and where traffic is very important,
also sees its impact decrease during the last 5 years by about 3%. Despite the in-
terventions of the National Tuberculosis Program and the National Program to
Combat HIV/AIDS, which have resulted in the decrease in the incidence of
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TB/HIV co-infection over the past 5 years at the provincial and city level of Ma-
tadi, NZANZA’s health zone, located in Matadi and whose population move-
ment is intense with high promiscuity, has seen its incidence gradually increase,
from 6% in 2011 to 10% in 2016 in the 2 TSTHC (GHR Kiamvu and Baobab)
while it has decreased in the other TSTHC in the city of Matadi and central
Kongo Province [21].

Tuberculosis is a bacterial disease caused by Mycobacteruim tuberculosis cor-
responding to different germs mainly Koch bacillus or KB, promoted by several
factors including HIV infection and poverty. It reaches the labour force between
the ages of 15 and 49 and is one of the most fatal communicable diseases in the
world. To reduce the burden of TB associated with HIV, HIV testing in TB is the
first intervention, followed by ART and Isoniazide treatment [22].

Tuberculosis services are therefore an important entry point for the diagnosis
and care of HIV infection. They can also be used to manage both diseases si-
multaneously, at least for the duration of TB treatment [23].

TB/HIV co-infection is a burden on the health system of countries around the
world in general and in Africa in particular with significant diagnostic and the-
rapeutic challenges [24]. Globally in 2016, 57% of reported TB patients tested
positive for HIV, up slightly from 55% in 2015 and multiplied by 19 times since
2004. In the WHO African Region, where the burden of HIV associated with TB
is highest, 82% of TB patients tested positive for HIV and 85% were on antire-
troviral therapy (ART) [25] compared to 78% in 2015 [16].

HIV surveillance in TB patients remains an important activity as TB is fuelled
by the HIV epidemic and especially since the majority of TB patients are una-
ware of their HIV status [26]. Further progress has been made in the implemen-
tation of joint TB and HIV activities, the interim version of which was published
in 2004 and updated in 2012 by WHO. These have provided early access to HIV
diagnosis, ART and increased survival of HIV-infected TB patients, improving
TB treatment outcomes [23].

Thiago Nascimento et al in Brazil, had found that the prevalence of TB/HIV
co-infection was 19% between 1 January 2007 and 31 December 2011; and Arun
Mohan M. V et al. in southern India from November 1, 2010 to December 30,
2011. For these studies, the male sex, the age range ranging from 20 to 49 years,
the low level of education were mentioned as factors that increase the case of
TB/HIV co-infection. The India study added the low socio-economic level, while
Brazil’s had talked about failure of treatment and the combination of pulmonary
and extra-pulmonary tuberculosis [27] [28].

Musafiri and Al. Kisangani in 2010 and Akilimali PZ et a/ in Kinshasa Ca-
binda in 2013, identified that the majority of co-infected patients were female
[29] [30]. Yihun Mulugeta Alemu and Al in 2014 in Ethiopia, had cited tobacco
and alcohol as factors that increase the risk of TB among people infected with
HIV in Ethiopia [31].

Akilimali and Al in a study conducted in Matadi, DRC in 2009, found that
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the prognosis for TB treatment in HIV-infected patients was less favourable than
that of HIV-negative subjects [32]. Musafiri and Al. in Kisangani in 2010, had
identified relapse with TB treatment as a risk factor in the majority of TPM pa-
tients with HIV seroprevalence [29].

Batista and Al in a study conducted in Brazil between 2007 and 2010, found
that CD4 levels below 200 increased the risk of co-infection in PHAs [33]. Yone
et al, in a study conducted in Cameroon (Yaounde) in 2009 and Akilimali and
Al in Cabinda (Kinshasa) between 2010 and 2013, reported that HIV infection is
common in TB patients with negative and extra pulmonary tuberculosis than
non-co-opted people. This infection was associated with excess mortality in se-
vere immune deficiency, despite antiretroviral treatment and cotrimoxazole
prophylaxis [30] [34].

E. Goluba and Al. in South Africa, had found that treatment with isoniazide
allows a significant reduction in TB rates of 89% in PVVs after active treatment
with ART [35] Fiogbé AA and Al In a 2011 study conducted in northwest Be-
nin, followed at the screening and treatment center, found that mortality was
high in TB/HIV co-infected patients, the majority of whom had CD4-200 [24]
levels.

However, two control case studies were conducted in a hospital setting in Ad-
dis Ababa, Ethiopia. One by Kelemu Tilahun Kibret and al. December 2011 to
February 2012 and the other by Yihun Mulugeta Alemu and al. June 1 to June 5,
2014. These studies have shown that isoniazide prophylaxis, cotrimoxasole and
highly active antiretroviral therapy (HAART) have a protective effect against
Tub/HIV co-infections in Ethiopia [31] [36]. In our context, we believe that
promiscuity, poverty (low household income) and behaviours at risk of certain
TB patients, such as the notion of multiple partner, exchange of contaminated
tools or materials, unsuscitated sexual relationship protected with an occasional
partner would increase cases of co-infection. In addition, we noted the lack of
information or data on the factors that underscored the increase in cases of

co-infection in Nzanza since 2013.

2. Material and Methods

It covers the period from January 1, 2012 to December 31, 2017 and the collec-
tion of data from February 10 to March 5, 2018. This study was carried out in
the city of Matadi, in the THTC of GHR Kiamvu and Baobab, HZ of Nzanza.
This research will include two components: A trend study that used the pro-
grammatic data produced by the National AIDS Programme and the National
Tuberculosis Programme to assess the trend of annual proportions of coinfec-
tion in the two study Tuberculosis Screening and Treatment Health Center
(TSTHC). A study of the associated factors: This component consists of a
case-control study, including: Case: Any person aged 18 and over, HIV-infected
TB patients who were consulted and managed in GHR Kiamvu and Baobab
TSTHC during the study period. Witnesses: any HIV-infected TB patients aged
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18 and over, consulted and cared for in GHR Kiamvu and Baobab TSTHC dur-
ing the study period, matched to cases based on age plus or minus two years, sex,

months of diagnosis and living environment.
The sampling will be simple random probability. The size of the sample will be

2(z,+2,,) xP(1-P)
(R-R)’

One-sided test (the confidence coefficient at the significance level = 0.05),

calculated by Keyes’ formula: n> Z, , =Zygs =165.

Z) y =2y g0 =Zyg, =0.83: the detection capacity per test, of the significant
difference (u = 80%).

Py: The expected proportion of HIV among cases is 20% (0.20).

OR: the odds ratio is =2.0.

Py: the expected proportion of HIV in the general population.

P the proportion of those exposed to the risk factor in the two groups (case

and control)

(RxOR)  (0.20x2)

= = =0.333
' 1+R(OR-1) 1+0.2(2-1)
o_(R+R)_(02+033)
2 2
2(1.65+0.83)* x0.27(1-0.27) ,
n > =143 subjects.
(0.20-0.33)

We increased the sample size to 187 PLHIV for the power of the test. As a
case-control study, 187 non-PLHIV were also included by matching.

To collect the data, we conducted: A documentary review that provided access
to the records and records of co-managed and uncomviewed tuberculosis in the
Kiamvu and Baobab TSTHC, this task was completed by the research team and
took 5 days. Direct interview or interview using a structured questionnaire that
was administered to cases and witnesses by investigators after obtaining in-

formed and written consent of the subject.

3. Statistical Analyzes

The collected data was captured and codified using the EPIDATA version 3.1
software and analyzed using the SPSS software version 23 (Statistical Package for
the Social Science). During the analysis, data monitoring and cleaning were car-
ried out to detect missing, incomplete and inconsistent data. The production of
the paintings by Excel 2010. The calculation of central trend measures including
the average and the standard deviation to express quantitative variables and fre-
quency measurements including the ratio to express categorical variables. We
used Pearson’s Chi Square test for dichotomy variable and homogeneity Chi
Square for variables with more than two modalities to establish a relationship or
association between TB/HIV co-infection and different independent variables.

As a measure of association, the Ratios (OR) report estimated the association
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strength with its confidence interval at 95% and a p less than 0.05. The logistic
regression model identified the factors associated with the increase in

co-infection cases in the Nzanza HZ.

4., Ethical Considerations

During this study, the three main ethical principles were respected, including
respect for the human person, charity and the principle of justice. In relation to
respect for the human person, informed consent was obtained from all study
participants and confidentiality was guaranteed. From a charitable point of view,
the risk/benefit balance was explained to them. Regarding justice, explain to
respondents that the benefits and risks associated with the study will be fairly
assumed and redistributed and assuring them the enjoyment of the benefits that

will be provided by the study.

5. Results

The different results obtained during the study of HIV-infected TB patients
from the TSTHC in the Nzanza Health Zone, Matadi City, Kongo-Central from
January 01, 2012 to December 31, 2017. These results are grouped into a table
taking into account the following: Determining the proportions of TB patients
co-infected with HIV and not in the GHR Kiamvu TSTHC and the Baobab
TSTHC of the Nzanza Health Zone; The socio-demographic characteristics of
the respondents in the Nzanza HZ; Factors associated with the increase in HIV
infections in Kiamvu and Baobab TSTHC TB patients during the study period;
Regarding the origin of the respondents, the difference was significant (p =
0.017) in cases and controls in the TSTHC Baobab than in the Kiamvu TSTHC.
There was no difference from the municipalities of origin (p = 0.059) (Table 1).

On the subject of socio-demographic characteristics, there was no difference
in age (p = 0.802). The sexes were evenly distributed in both groups (p = 1.000).
There was no difference between the two groups from the level of study (p =
0.093) and marital status (p = 0.716). From the point of view of the occupancy of
cases and controls the difference was significant among traders (p = 0.017)
(Table 2).

From the typical household perspective, the majority of cases had an income
of at least $1.25/person/day than the controls; the difference was significant (p =
0.000). There was no difference between the two groups in terms of number of
people per household (p = 0.096) and alcohol consumption (p = 0.196). There
was a significant difference between cases and controls for unprotected sex with
casual partners (p = 0.003). The difference was statistically significant between
cases and controls for the form of extra pulmonary tuberculosis (p = 0.000)
(Table 3).

After adjustment, alcohol intake (p = 0.004) and forms of extra-pulmonary
tuberculosis (p = 0.002) appeared to be associated with TB/HIV co-infection in
the Nzanza HZ (Table 4).
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Table 1. Breakdown of respondents according to some characteristics of individuals and

households.
Characteristics Effective % Effective % P
Provenance Cases (n = 187) Witnesses (n = 187)
Kiamvu 137 73.3 156 83.4
CSDT 0.017

Baobab 50 26.7 31 16.6
Matadi 4 2.1 4 2.1

Commune from  Mvuzi 23 12.3 23 12.3 0.059
Nzanza 160 85.6 160 85.6

Table 2. Breakdown of respondents by some sociodemographic characteristics.

Variable Cases Witnesses p
(n=187) (n=187)

Age (years) 0.802
<20 15 (8.0) 14 (7.5)
20-29 16 (8.6) 14 (7.5)
30 -39 51 (27.3) 46 (24.6)
40 - 49 48 (25.7) 59 (31.6)
>50 57 (30.5) 54 (28.9)

Sex 1.000
Male 82 (43.9) 82 (43.9)
Female 105 (56.1) 105 (56.1)

Study level 0.093
None 13 (7.0) 14 (7.5)
Primary 47 (25.1) 46 (24.9)
Secondary 89 (47.6) 106 (56.7)
University 38 (20.3) 21(11.3)

Marital status
Single 79 (42.2) 71 (38.0)
Married 63 (33.7) 73 (39.0)
Divorced 14 (7.5) 15 (8.0) 0.716
Widow(er) 20 (10.7) 21 (11.2)
De facto union 11 (5.9) 7 (3.7)

Occupation 0.017
Without Occupation 80 (42.8) 92 (49.2)
State Employe 20 (10.7) 9(10.2)
Private Worker 32(17.1) 37(19.8)
Trader 24 (12.8) 13 (7.0)
Farmer 7 (3.7) 16 (8.6)
Other 24 (12.8) 10 (5.3)
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Table 3. Breakdown of respondents based on some household characteristics, risk beha-

vior and forms of tuberculosis.

Characteristics Cases Witnesses P
(n=187) (n=187)
Household Characteristics
Household income <0.001
Less than $1.25/person/day 122 (43.6) 158 (56.4)
At least $1.25/person/day 65 (69.1) 29 (30.9)
Number of persons per household 0.096
>5.7 96 (46.2) 112 (53.8)
<5.7 91 (54.8) 75 (45.8)
Risky Behavior adopted by TB 0.196
Alcohol
Yes 74 (39.6) 65 (34.8)
No 113 (60.4) 122 (65.2)
Unprotected sexual relationship with casual partner 0.003
Yes 123 (65.8) 96 (51.3)
No 64 (34.2) 91 (48.7)
Factors Related to Tuberculosis Pulmonary
Tuberculosis Forms <0.001
Pulmonary 127 (67.9) 165 (88.2)
Extra Pulmonary 60 (32.1) 22 (11.8)
Table 4. Factors associated with TB/HIV Co-infection.
Variables Unadjusted OR p Adjusted OR
(95% CI) (95% CI)
Marital status
Married 1 1
Unmarried 1.14 (0.756 - 1.724) 0.599 0.80 (0.22 - 2.88) 0.737
Education level
Low 1 1
High 1.00 (0.648 - 1.544) 0.168 0.41 (0.09 - 1.59) 0.126
occupation
Unemployed 1 1
With employment 0.77 (0.514 - 1.161)  0.254 1.67 (0.17 - 16.49)  0.655
Household income
Less than $1.25/person/day 1

At least $1.25/person/day 2.90 (1.765 - 4.773)  0.001

Alcohol

No 1

Yes 12.3 (1.808 - 18.69) 0.001

1.1 (0.276 - 4.161)  0.920

1

12.2 (2.2 - 66.8) 0.004
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Continued

Unprotected sexual relationship with
causal parten

No 1 1

Yes 1.82 (1.200 - 2.762) 0.001 1.36 (0.340 - 5.464)  0.662
Forms of Tuberculosis

Pulmonary 1

Extra pulmonary 20.8 (2.625 - 166.7) 0.001 31.5(3.6 -275.8)  0.002

6. Discussion

The question before starting this study was what the factors are associated with
the increase in TB-HIV co infections in the Nzanza health zone in Matadi. After
this study, the main results found showed that alcohol intake and extra
pulmonary form were factors associated with the increase in HIV in Nzanza TB
patients. Kiamvu TSTHC reported many more cases and controls, and TB/HIV
co-infection was predominant in Nzanza commune than in other municipalities
in the city. From a socio-demographic point of view, age was the same among
TB/HIV co-infected and no, this is not consistent with the study by P. Akilimali
et al. Kabinda DRC, which shows that co-infected TB patients were older than
non-co-infected TB [30]. Our results are different from those in the literature
because we matched a case for a witness based on age plus or minus two. In this
study, the female prevalence among co-infected TB patients is consistent with
the feminization of HIV infection in the general population. This means that in
our study, women with TB were four times more likely to be HIV-positive than
men. This is consistent with the 2013-2014 demographic survey conducted in
the DRC, where HIV prevalence was higher among women [5]. The majority of
co-infected in our study were single, as it is singles who are looking for sexual
performance and adopting a different lifestyle. This corroborates Mohan M.V.’s
study, and al. [27]. Co-infected TB patients had a daily income of at least $1.25
per person per day, compared to non-co-infected TB. We think this is related to
their daily activities that exposed them. This is consistent with Magadi M’s study
for sub-Saharan Africa [37] [38], which shows that higher socio-economic status
of households was a higher risk factor for HIV transmission. But a study done in
Kisangani (DRC) by Musafiri and Al. have shown that poverty is among the
factors that increase the risk of transmission and the vulnerability of HIV infec-
tion in the community [29] [39]. When it came to alcohol intake, HIV-infected
TB patients were drinking more alcohol than non-co-infected TB patients. Pa-
tients exposed to alcohol were 12 times more likely to be co-infected than
non-alcoholic. Alcohol being a psychoactive substance, can lead to abuse and
loss of the person’s freedom of action. Our results corroborate with that of Ke-
lemu Tilahun Kibret et al in Ethiopia, where HIV-infected TB patients were
twice as exposed as non-co-infected people [36]. A review of the literature dating
back to 2010 for a prospective study showed a strong association between the in-
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cidence of HIV infection and alcohol consumption, it showed that individuals
who consume alcohol have a 77% risk of HIV infection that those who do not
use it, those who use it before or during sexual intercourse have an 87% in-
creased risk, and those who take large amounts in a short period of time have a
double risk compared to those who do not [40]. Extra pulmonary forms of TB
were found more in HIV-infected TB patients than non-co-infected TB patients.
Extra pulmonary tuberculosis occurred 32 times more in HIV-infected TB pa-
tients than non-co-infected TB. Likewise P. Akilimali e al showed that
HIV-positive TB patients in the DRC (Kabinda) had more extra-pulmonary
forms and smear-negative pulmonary tuberculosis [30]. It has been shown that
the more advanced patients are immunodepression, the more forms of ex-
tra-pulmonary tuberculosis they have and the less cavitary forms of pulmonary

tuberculosis.

7. Conclusion

Our study aimed to shed awareness of the associated factors of TB/HIV
co-infection in the Nzanza HZ. HIV-infected TB patients are comparable to
non-co-infected with HIV on certain socio-demographic characteristics. In
terms of behavior the alcohol intake was probably due to the search for perfor-
mance and the need to forget problems. The extra pulmonary form of tubercu-
losis appears to be linked to strong immunodepression. Awareness of TB pa-
tients may help reduce the risk of HIV infection. In view of the high rate of
co-infection, it is necessary to reduce alcohol intake and better care for
PLWHIV.
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