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Abstract

While multi-drug resistant Tuberculosis (MDR-TB) remains a threat to the global fight for the
elimination of Tuberculosis (TB), HIV coinfection with MDR-TB makes TB management even worse.
Previous studies have reported poorer outcomes and staggering high mortality rates among persons
coinfected with HIV and MDR-TB. This coinfection is said to be the leading cause of many MDR-TB-
related outbreaks. However, there has been a great decline in the mortality rates reported due to the
treatment of HIV with antiretroviral drugs and anti-TB drugs for MDR-TB. Coinfection of HIV and
MDR-TB has high prevalence rates in certain regions of the world, including Nigeria. This study
assessed the prevalence of HIV among drug-resistant TB patients attending the National Tuberculosis
and Leprosy Training Centre (NTBLTC), Saye, to contribute to knowledge and data repository which
is limited in this area. This cross-sectional study involved 135 GeneXpert MTB/RIF-screened patients.
Blood samples for HIV testing were collected from patients who consented while sputum samples
collected were analysed by GeneXpert MTB/RIF and Molecular Line Probe Assay. The results of this
study showed an overall HIV prevalence rate of 35.6% (p<0.05) among GeneXPert MTB/RIF-positive
confirmed TB subjects.HIV incidence rates among different drug-resistant groups were as follows;
mono-resistant TB 19(14.1%), MDR-TB 16(11.9%) and Poly-resistance was determined to be 2
(1.5%) respectively.
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Introduction F)y inhaling tiny droplets released when
infected people cough or sheeze. Although
Mycobacterium tuberculosis causes an only a small percentage of people infected
infectious  bacteriological disease called with Mycobacterium tuberculosis develop
tuberculosis  (TB), which poses a serious tuberculosis, it remains a cause of disability
public  health ~challenge to developing and death worldwide. Clinical symptoms
countries including Nigeria. Coinfection with include cough, fatigue, fever, weight loss,
TB and HIV remains a grave public health hoarseness, chest pain, and hemoptysis
concern of global magnitude due to the high (bloody sputum). Although tuberculosis
mortality rates recorded [1]. In 2013 alone, incidence and mortality declined in several
nine million TB cases were reported out of countries, including Nigeria, in the mid-20th
which 13% were infected with HIV and Africa century, there has been a resurgence in the last
had the highest burden of HIV/TB coinfection decade. Several researchers both in Nigeria
rates of up to 13% [2]. Tuberculosis is spread
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and abroad attributed this recovery to the
HIV/AIDS epidemic [1,2,3,4,27,28]. This
connection is confirmed by the simultaneous
increase in the incidence of tuberculosis and
the emergence of AIDS in many countries
[3,4]. It should be noted that the risk of
developing tuberculosis is significantly higher
in those infected with HIV. Although
tuberculosis is a treatable disease, it still kills
about 5,000 people per day and about 1.7
million per year [5]. The disease
disproportionately affects vulnerable
communities, particularly the poorest and most
malnourished, and is closely linked to
overpopulation, limited access to free or low-
cost health services, and reliance on traditional
healers, which facilitate the transmission of
tuberculosis [2].

Globally, the incidence rate of tuberculosis
continues to increase at 1% per year, with the
incidence of multidrug-resistant (MDR)
tuberculosis increasing, particularly in Africa.
Tuberculosis is the second leading cause of
death from infectious diseases worldwide after
human immunodeficiency virus (HIV) [6]. It is
estimated that there were up to nine million
fresh cases of tuberculosis in 2013. There have
been 5 million deaths due to tuberculosis, with
most cases and deaths occurring in men. In
addition, 1 million children contracted
tuberculosis and 140,000 children died in
2014. Tuberculosis remains a major infectious
disease worldwide, causing 9.6 million
illnesses and 1.5 million deaths in 2014[2].

In Nigeria, tuberculosis remains a major
public health problem, ranking tenth in the
world out of 22 countries with high rates of
tuberculosis and fourth in Africa. The 2015
Global TB Report highlighted estimates of the
high burden of disease in Nigeria, with
prevalence and incidence rates of 330 and 322
per 100,000 population respectively. The
mortality rate for tuberculosis (excluding
HIV+TB) was 97, while the mortality rate for
HIV+TB was 44. These figures are alarming,
considering that most deaths could be

prevented through timely access to health care
for diagnosis and appropriate treatment [7,8].

Even though HIV is a potent risk factor for
the occurrence of all types of TB and MDR-
TB among persons living with HIV,
population-based statistics on the relationship
between MDR-TB and HIV infection remain
limited [2]. This study was therefore aimed at
determining the prevalence of HIV among
drug-resistant TB subjects attending the
NTBLTC and by so doing contribute to
knowledge and to bridge the information
deficit in this area.

Materials and Methods

The research was carried out at the National
Tuberculosis and Leprosy Training Center
(NTBLTC) located in Saye, Zaria on the old
Kaduna-Zaria Road, Kaduna State - Nigeria.
The center also houses the second national
reference laboratory for tuberculosis in the
North  West of Nigeria. The Center's
responsibilities include training staff under the
National TBL Control Program (NTBLCP),
providing tuberculosis, HIV and leprosy
services (diagnosis, chemotherapy, etc.) and
operational research on tuberculosis, HIV and
leprosy. NTBLTC Saye, based in Zaria,
Kaduna State, Nigeria, is an important
institution in the fight against tuberculosis and
leprosy. The National Tuberculosis Reference
Laboratories (NTRL) is recognized as the
leading tuberculosis reference center in
Northern Nigeria. The NTRL offers biosafety
levels 2 and 3 (BSL 2 and 3) and is equipped
with advanced facilities. Patients with
suspected tuberculosis were included in the
study and unsuspected subjects were excluded.
Ethical approval was duly obtained from the
health research ethics committee of the center.

This study was conducted between August
2022 and November 2023 on hundred and
thirty-five (135) sputum and blood samples
from patients who attended the National
Tuberculosis and Leprosy Training Center
clinic in Saye-Zaria. The sample size was



calculated based on a national prevalence rate
of 590,000 inhabitants out of a current
population  estimated at 177,476,000
inhabitants [7].

Sample Collection

Samples were collected from 135
GeneXpert MTB/RIF-detected individuals,
having pulmonary tuberculosis who consented.
All 135 sputum samples were collected as spot
samples in line with recent TB guidelines for
routine laboratory investigations for TB
suspected patients. All samples collected were
pre-treated (digested, homogenized,
decontaminated and concentrated) in a
Biosafety level Il cabinet using reagents and
methods as described in the NTBLTC manual.
Detailed patient Biodata and laboratory-
specific information was recorded on a
standardized case record form and captured on
Excel using double data entry.

Sample Analysis
GeneXpert MTB/RIF

All Acid-Fast Bacilli-positive samples were
further analysed using GeneXpert MTB/RIF to
detect Rifampicin-positive samples. The test
was for confirming the presence of M.
tuberculosis and resistance TB using the
Nucleic Acid Amplification Test (NAAT)
powered by the GeneXpert MTB/RIF
analyser. The test was a semi-nested rt-PCR
reaction conducted following the
manufacturer’s instructions [9].

Line Probe Assay

All sputum samples were further tested for
resistance to second-line drugs utilizing the
Genotype MTBDRsl/Line probe assay (Hain
Life Science GmbH, Nehren, Germany). The
processes included DNA extraction procedure
with genolyse, PCR amplification of the
extracted DNA and hybridization followed by
detection. Line probe assay analysis strictly
followed the guidelines provided by the
manufacturers [10].

HIV Diagnosis

HIV counselling services were given to
participants before testing. Testing for
detection of HIV antibodies was conducted on
all 135 study participants who consented to be
tested. The national algorithm for HIV testing
was used with the test kit as the front-line test,
Unigold as the second line and Stat Pak rapid
diagnostic test kits as the tiebreaker, HIV
testing was carried out in line with the
manufacturer’s instructions. All HIV reactive
results by Determine test kits were further
retested with Unigold test kits and if reactive
were reported as positive. In the event of a
discordant result from Determine and Unigold,
a third line of test known as Stat Pak was used
to serve as the tiebreaker. For a test to be
reported as being positive, at least two of the
three HIV rapid screening assays must be
reactive [11].

Data Analysis

Statistical analysis was conducted using
both Excel and Statistical Package for Social
Science (SPSS) wversion 20. The test of
significance was set at p<0.05.

Results

A total of 135 GenXpert MTB/RIF
confirmed subjects comprising 93(68.9%)
males and 42 females were tested for HIV
seropositivity. Of the 135 confirmed cases of
drug-resistant TB 48 were coinfected with
HIV. Table 1 shows the Prevalence of HIV
among DR-TB at NTBLTC Zaria which was
determined to be 35.6%. Distribution of HIV
among patients about sex shown in Table 2
showed that of the 93 males in the study
population, 31(23.0%) were HIV Seropositive
while 17(12.6%) out of the 42 females were
seropositive, indicating high seropositivity
among males. Table 3 shows the distribution
of HIV+DR-TB among Patients by Age
Demographics the majority of the HIV
seropositive cases among the study subjects
were in the age range of 20-29 years



representing a total of 19 (14.1%) of the study
population. This is followed by the age group
30 — 39 with 14 (10.4%) patients. The age
group with the least number of HIV cases
were age range 50- 59 with 9(6.7%) and 40-
49 with 6 (4.4%). Age ranges 01 — 09 and 60 -
69 both recorded no incidence of HIV positive
cases.

Table 4 shows the comparison of HIV
Prevalence among drug-resistant TB in the
Study Population. The rate of coinfection
based on the type of TB drug resistance
showed that 29 Mono-resistant TB subjects
were coinfected with HIV representing 21.5%.
Of all poly-resistant cases 2(1.5%) were
seropositive to HIV as well as 17(12.6%) out

of the 18 MDR-TB participants.
Table 1. Prevalence of HIV among DR-TB at NTBLTC Zaria

No. of No. of DR-TB Prevalence of
Samples alone coinfection

(HIV +DR-TB)
135 135(100%) 48(35.6)

Table 2. Distribution of HIV and DR-TB by Sex among Patients at NTBLTC, Zaria

Sex NO. DR-TB DR-
Tested +HIV+ TB+/HIV

Male 93 31 62

Female | 42 17 25

Total 135 48 87

Table 3. Distribution of HIV+DR-TB among Patients by Age Demographics

AGE SEX Male No. | Female No. (%) | Total
(YYears) (%)

01-09 0(00.0) 0(00.0) 0
10-19 0(00.0) 0(00.0) 0
20-29 12(25.0) 7(14.6) 19
30-39 9(18.8) 5(10.4) 14
40 -49 4(8.3) 2(4.2) 6

50 - 59 6(12.5) 3(6.2) 9

60 — 69 0 0

Total 31(64.6) 17(35.4) 48

Table 4. Comparison of HIV Prevalence among Drug Resistant TB in Study Population

Resistant Type Frequency | HIV Positive (%) | HIV Negative (%)
Mono Resistance (Rif) | 115 29(25.2) 86(74.8)
Poly Resistance TB 2 2(100) 0(0.0)
MDR-TB 18 17(94.4) 1(5.6)
Pre-XDR-TB 0(0.0) 0(0.0)
XDR-TB 0(0.0) 0(0.0)
Discussion increases the progression of the disease in

Tuberculosis is a leading cause of death in
people living with HIV [2]. Tuberculosis

people living with HIV/AIDS and increases
susceptibility
tuberculosis and drug resistant TB [12,26]

their

to active




while HIV on the other hand is a major cause
of failure of TB control efforts preventing TB
control programs from reaching targets in high
burden nations.[12]. HIV and TB coinfection
heightens the risk of acquiring and harbouring
MDR-TB strains.

In this study, the prevalence of HIV among
drug-resistant TB subjects was determined to
be 35.5%.

This finding is slightly higher than 26.7%
and 14.29% reported in similar works on
TB/HIV coinfection in Enugu and Kano
[13,14] but compared sparingly with 29.27%
and 32.8% reported in similar works at Olabisi
Onabanjo University Teaching Hospital in
Ogun state and a local community in Edo state
[15,16].

One study report showed a lower overall
prevalence of HIV/TB Coinfection of 7.6%
[13] and another a 21.6% prevalence [17]
which are all lower than the findings of this
study.

Our findings are nonetheless consistent and
comparable to 32.8% and 36.3% reported in
some studies in Nigeria [18,19]. Other studies
in Nigeria on TB/HIV coinfection have also
reported high prevalence rates of between 28%
and 43% [17,20].

A study in India reported a 4.42% HIV
seropositivity among MDR-TB patients [21].
In Africa, countries such as Malawi and South
Africa have a high prevalence of TB/HIV
coinfection rates of between 56% - 62%
[2,17]. The risk of developing TB in Sub-
Saharan Africa is high [17] and up to 41% of
TB cases in Africa were HIV coinfected [2].

According to USAID the prevalence of
TB/HIV coinfection in Africa was 43% [22].
Possible reasons that may have accounted for
the difference in the prevalence rates observed
from other studies and ours may not be
unconnected with the type of sample, study
population and sample sizes used among other
reasons. In our case, all study subjects were
confirmed drug resistance TB patients out of

which a spectrum were coinfected with HIV
and not just mere TB/HIV coinfection alone.

We observed male dominance over females
in terms of HIV seropositivity in the order of
23.0% and 12.6%. This finding is below the
2019 WHO report which states that 57% of all
TB cases were seen in males [14,23,25,29].
The WHO report suggested that worldwide
men were more at risk of being infected and
suffering high mortality from TB than Women
[13,25,29]. Some other studies reported higher
TB/HIV coinfection rates among females than
males [23,24].

The age group of 20-29 years had the
highest rates of HIV seropositive cases
determined to be 14.1% of the study
population. This result compares with findings
in Ethiopia and Northern India reported to
have high male MDR-TB patients in the age
group 24 representing 77.2% as against 56.9%
and ages 21-45 years as against females in the
same age group. [30]. This is followed by the
age group 30-39 years which had 10.4%. The
groups with the least cases were age range 50-
59 and 40-49 found to be 6.7% and 4.4%
respectively.  No incidence of HIV
seropositivity was however recorded in the
Age ranges of 01-09 and 60-69. Our findings
corroborate WHO’s report which states that
most TB cases occur among persons of age
>15 [25]. We found the rate of coinfection
with HIV based on the type of TB drug
resistance to be 21.5% for monoresistance TB
subjects while 1.5% and 12.6% were for poly-
resistant and MDR-TB cases respectively.

Conclusion

The prevalence of HIV among drug-
resistant TB subjects attending the National
Tuberculosis and Leprosy Training Centre,
Saye Zaria was found to be high. This finding
has provided significant insights into the
landscape of HIV+TB dynamics in the studied
population. This should stimulate the urgency
needed towards tailoring interventions and



enhanced diagnostic approaches to tackle the
evolving dynamics of drug resistance.

Collaboration between healthcare
professionals, policymakers, researchers, and
the community at large is imperative to
mitigate the burden of HIV/TB coinfection
and to combat the emergence of drug-resistant
strains effectively.
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