BIU Journal of Basic and Applied Sciences 8(1): 91 — 103, 2023.
©Faculty of Science, Benson Idahosa University, Benin City, Nigeria
ISSN: 2563-6424

STUDIES ON THE CO-INFECTION OF HIV AND ATYPICAL
MYCOBACTERIA IN MERCY SPECIALIST HOSPITAL AHIAEKE-NDUME,
ABIA STATE, NIGERIA

*NWANKWO, L. U.,, EDWARD, K. C. AND UDENSI, G. C.
Department of Microbiology, College of Natural Sciences, Michael Okpara University
of Agriculture Umudike, P. M. B 7267, umuahia, Abia State, Nigeria
*Corresponding author: immaugo @yahoo.com

ABSTRACT

Tuberculosis (TB) and HIV/AIDS are major public health issues globally and the burden
of these diseases is particularly significant in Nigeria. This study therefore determined
the prevalence and distribution of co-infection of HIV and atypical mycobacteria among
individuals in Mercy Specialist Hospital Ahiaeke-Ndume, Abia State, Nigeria. A total of
the 115 individuals were enrolled into the study, 43.5% (50) males and 56.5% (65)
females. The serum was screened for anti-HIV antibodies using Trinity Biotech Uni-
Gold™ rapid test kit while the CD4+ cell count was determined using the flow cytometric
method. Acid-fast bacilli (AFB) were detected using sputum smear microscopy. The study
revealed that among the different age range between male and female individuals
investigated for HIV positive, the >50 years age group had the highest HIV prevalence
rate of 87.9%. The highest incidence of TB/HIV co-infection was seen in the 21-30 and
41-50 years age group, (83.3%) and 81.8% incidence rate each. The highest distribution
of study participants diagnosed with HIV/TB Co-infection (83.3%) was seen in the female
between 11-20 years age group. Among the 45 patients who tested positive for HIV/TB
co-infection, 44.4% had a CD4+ cell count of fewer than 200 cells/l, 37.8% had a CD4
value of 200-399 cells/l, 6.67% had a CD4 count of 400-599 cells/Il, and 11.1% had a
CD4 count of less than 600 cells/l. The result indicated that HIV positive individuals have
higher risk of getting primary infection with M. tuberculosis. Therefore, better public
health education is required for the control of the HIV virus and the illness progression.
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INTRODUCTION 2022). According to estimates, 13% of

The most common cause of mortality the 8.7 million persons who contracted
globally from a single infection is TB worldwide in 2011 also had HIV co-
tuberculosis (TB). The illness is infection (Gao et al., 2013). In another
contagious and  typically causes estimates, TB causes 25% of all AIDS-
pulmonary TB in the lungs, but it can related deaths, and the 2016 worldwide
also affect the meninges, gut, skin, and TB/HIV co-infection figures show that
other bodily parts (Emencheta et al., co-infection caused 374,000 deaths
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(Testaye et al., 2018). Because of rising
immigration from areas with high
endemicity and deteriorating
socioeconomic conditions in densely
populated cities, the rates of rise are
considerably higher in developing
nations (Akwafuo et al., 2020).
Globally, the number of TB cases has
dramatically increased due to the Human
Immunodeficiency Virus (HIV)
pandemic's deterioration of this scenario
(Takhar et al., 2018).

It has long been recognized that TB
and HIV are closely related and that their
interactions may affect how each disease
develops naturally. To describe their
connection, the words "co-epidemic" or
"dual  epidemics" are frequently
employed (Tesfaye et al., 2018). A
growing global emergency is the TB-
HIV twin pandemic, particularly in
emerging and poor nations (Okechukwu
et al.,2011). The TB epidemic has been
significantly  impacted by  HIV.
According to estimates from the World
Health Organization (WHO), 9.6 million
persons globally contracted TB in 2014,
and 1.2 million HIV-positive individuals
also contracted the disease. Over 1.5
million individuals died from TB in
2014, of whom 0.4 million had HIV
(World Health Organization, 2015).

About 74% of the 1.2 million TB/HIV
cases globally are in  Africa
(Teweldemedhin et al., 2018). In 2017,
TB complications caused around 32% of
AIDS-related fatalities, and 920,000
HIV-positive people were sick from TB
during that time (WHO, 2015). 65% of
HIV-positive patients in West and
Central Africa are uninformed of their
condition and are not receiving any kind
of therapy as a result. Higher
susceptibility to TB emerges from this
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(Akwafuo et al., 2020). Nigeria is now
one of the 30 nations with the highest
rates of TB/HIV coinfection (Onyedum
et al., 2017). According to the 2014
Global TB Control Report, she is also the
most heavily affected country by TB in
Sub-Saharan Africa, with prevalence
and incidence rates of 322 and 338 per
100,000, respectively (Atilola et al.,
2018).

As a result, there are 39,000 fatalities
among co-infected people and 115,000
deaths from TB infections per year
(Akwafuo et al., 2020). It is concerning
that just 104,904 cases—out of an
expected 407,000 cases—were
discovered in 2017, indicating a
treatment coverage rate of only 25.8%.
Controlling TB is almost hard; this is
because only one in four estimated cases
are diagnosed each year. Fighting the TB
pandemic in Nigeria is led by the
National Tuberculosis and Leprosy
Control Program (NTBLCP) (Akwafuo
et al., 2020). It oversees the delivery of
fundamental care, including Directly
Observed  Treatment  Short-course
(DOTS) and Multi-Drug Therapy, as
well as testing, preventative, and control
measures (MDT). Moreover, it works
with affiliated organizations to offer
patients the proper case management
services.

Both adaptive and innate cell-
mediated immunity are necessary for the
immune control of M. tuberculosis
(O'Garra et al., 2013). HIV infection has
been proven to weaken the immune
system when left untreated, either by
drastically reducing CD4 cells or by
causing CD4 T cells to malfunction as
seen by decreased IL-2 or IFN-c
production (Mehandru et al., 2004). As a
result, diseases such as TB become more
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likely to develop (Kalsdorf et al., 2009).
As a result, the degree of
immunosuppression is directly
connected to the frequency of TB in
HIV-infected individuals (Lee et al.,
2000). Due to this unique clinical
appearance,  significantly = reduced
diagnostic accuracy of chest radiography
and sputum smear microscopy, TB
diagnosis in HIV-infected individuals is
notoriously difficult. Additionally, the
lack of Polymerase Chain Reaction
(PCR) test capabilities, other more
modern diagnostic techniques, and other
resource-constrained environments
make it challenging to diagnose such
instances (Lawn and Wood, 2011).
Hence this study, aims to determine the

A bia Eta e
Secraetarait

Ihiie-MNdume

O

prevalence and distribution of co-
infection of HIV and atypical
mycobacteria among individuals in
Mercy Specialist Hospital Ahiaeke-
Ndume, Abia State, Nigeria.

MATERIALS AND METHODS
Study Area

The study was carried out at Mercy
Specialist Hospital, Abia State, Nigeria.
The capital of Abia State is Umuahia. It
is comprised of a total population of
about 4,112,230 (Owoh, 2023). Mercy
Specialist Hospital is located at Ahiaeke-
Ndume, Umuahia, Abia State, latitude 5°
30" 37" N longitude 7° 31' 37" E and
altitude 167.7m.
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Fig. 1: Map showing the location of the study area (Ahiaeke)
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Population of Study

A total of one hundred and fifteen
(115) apparently sick patients of
different ages and socioeconomic status
attending special treatment at Mercy
Specialist Hospital, Abia State, Nigeria
served as the study population. The
study was carried out over a period of 11
months.
Inclusion and Exclusion Criteria

All participants who gave informed
consent were included in the study.
Individuals with diabetes mellitus,
primary immunological deficits, long-
term steroid usage, and other immune-
suppressing factors, and those who
refused to provide their consent were
excluded from the study (Nwankwo et
al., 2022).
Sample collection for sputum
microscopy

Participants in Mercy Specialist
Hospital Ahiaeke-Ndume, Abia State,
Nigeria who were suspected of having
pulmonary TB had at least 2 ml of each
of the three specimens (spot, early
morning, and spot) taken, under the
direction of skilled and knowledgeable
medical professionals. The suspects
were instructed to cough as deeply as
possible in  order to  produce
expectoration, and then spit into a sterile
50 ml blue cap tube. The samples were
stored at 4°C before transporting in an
ice pack to Microbiology laboratory,
Michael =~ Okpara  University  of
Agriculture, Umudike.
Sample collection for HIV screening
and CD4+ cell count

The consenting participants had
phlebotomy for HIV testing, and the
complete blood was drawn, transferred
into a sterile inner EDTA (K3) collecting
tube from the vacutainer brand, and then
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chilled to —20°C before processing. The
samples were sent to the microbiology
lab in an ice pack.
Screening for HIVI and 2 antibodies

The serum was screened for anti-HIV
antibodies using Trinity Biotech Uni-
Gold™ rapid test kit, according to
manufacturer’s instruction as described
by Emencheta et al., (2022). Plasma
from the patient was administered in the
amount of 50ul to sample pads with the
relevant labels. The findings were read
after 15 minutes of sample application
and the results verified by the kit's built-
in quality control. HIV seropositive
response is shown by two visible red
lines in the test and control regions,
whereas the test kit is validated by one
red line in the control region. Red line
absence in the test area indicates an HIV
seronegative response. Enzyme linked
immunosorbant assay (ELISA) was
further used to confirm the positive tests
(Emencheta et al., 2022).
Determination of CD4+ count

The CD4+ count was determined
using flow cytometric method as
described by Alexander et al. (1998). In
this method, a small amount of blood
was collected from the study participants
and treated with a fluorescently-labeled
antibody that binds specifically to the
CD4 receptor on T-cells. The blood
samples were then run through a flow
cytometer to identify and count
individual cells as they pass through a
narrow channel. The CD4 positive T-
cells in the samples were identified by
the fluorescence emitted by the labeled
antibody and were counted by the flow
cytometer. The results were then
analyzed by a computer program to
calculate the absolute number and
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percentage of CD4 positive T-cells in the
blood.
Microscopic examination of the sputum
specimen

Using an applicator stick, sputum
smears were formed on grease-free
slides. The smear was heat-fixed by
running it three times over a blue flame
after letting it air dry for at least an hour.
The sputum sample was examined
microscopically after the specimens
were stained with carbol-fuchsin using
the common Ziehl Neelsen staining
procedure (Mokobi, 2022). The three
sputum samples from the TB suspects
were examined and recorded
accordingly. A Ziehl Neelsen smear
result was deemed positive for TB if at
least one of the three specimens revealed
pink/red rod-shaped bacteria under a
microscope.

RESULTS

Table 1 show the gender-age
distribution of HIV positive individuals
in Mercy Specialist Hospital Ahiaeke-
Ndume, Abia State, Nigeria. A total of
the 115 individuals were enrolled into
the study, 43.5% (50) being males and
56.5% (65) females. Among the
different age range between male and
female individuals investigated for HIV
positive, the >50 years age group had the
highest HIV prevalence rate of 87.9%,
followed by the 31-40 years age group
with 84.0% prevalence. The least
prevalence of 64.7% was recorded for
individuals aged 41-50 years. In total,
79.1 % of the investigated population
was HIV positive.

The result of the incidence of HIV/TB
and non-HIV/TB co-infection among
HIV patients is presents in table 2. The
result showed that out of the 91 samples,
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45 (49.6%) was positive for HIV/TB co-
infection while 46 (50.5%) were
negative HIV/TB co-infection. The
highest incidence of TB/HIV co-
infection (83.3%) was seen in the 21-30
years age group, followed by the 41-50
years age group with 81.8% incidence.
The least incidence was seen in patients
aged 50 years and above with 31.0%
incidence.

Table 3 show the gender-age
distribution of study participants
diagnosed with HIV/TB Co-infection.
The result showed that out of the 45
participants positive for HIV/TB co-
infection, 27 (60.0%) were female while
18 (40.0%) were male. The highest
distribution of study participants
diagnosed with HIV/TB Co-infection
(83.3%) was seen in the female between
11-20 years age group, followed by the
21-30 and 41-50 years age group with
66.6% each in distribution. The least
distributed was recorded for the male
participants between the ages 21-30 and
41-50 at 33.3% each.

The CD4+ cell count of HIV patients
at Mercy Specialty Hospital Ahiaeke-
Ndume, Abia State, Nigeria is shown in
Table 4 below. Thirty-seven (37)
patients had CD4+ counts below 200
cells/l, twenty-two (22) had levels
between 200 and 399 cells/l, nineteen
(19) had levels between 400 and 599
cells/l, and thirteen (13) had levels over
600 cells/l among the 91 HIV patients
who were examined for TB co-infection.
Among the 45 patients who tested
positive for HIV/TB co-infection, 44.4%
had a CD4+ cell count of fewer than 200
cells/l, 37.8% had a CD4 value of 200—
399 cells/l, 6.67% had a CD4 count of
400-599 cells/l, and 11.1% had a CD4
count of less than 600 cells/I.
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Table 1: Gender-age distribution of HIV positive patients

Age range No. Screened Male (%) Female (%) Total +ve (%)
0-10 0 0(0.0) 0(0.0) 0(0.0)

11-20 18 57.7) 7 (38.9) 12 (66.7)
21-30 22 8 (36.4) 10 (45.5) 18 (81.8)
31-40 25 15 (60.0) 6 (24.0) 21 (84.0)
41-50 17 4 (23.5) 7 (41.2) 11 (64.7)

>50 33 9 (27.3) 20 (60.6) 29 (87.9)
Total 115 50 (43.5) 65 (56.5) 91 (79.1)

Table 2: Incidence of HIV/TB and Non-HIV/TB Co-infection among HIV patients

Age No of HIV HIV/TB co-infection Non-HIV/TB co-infection
range patients (%) (%)

0-10 0 0(0.0) 0 (0.0)

11-20 12 541.7) 7 (58.3)

21-30 18 15 (83.3) 3(16.7)

31-40 21 7 (33.3) 14 (66.7)

41-50 11 9 (81.8) 2 (18.2)

>50 29 9 (31.0) 20 (68.9)

Total 91 45 (49.6) 46 (50.5)

Table 3: Gender-age distribution of study participants diagnosed with HIV/TB Co-infection

Age range HIV/TB co-infection Male (%) Female (%)

0-10 0 0(0.0) 0 (0.0)

11-20 5 1 (20.0) 4 (80.0)

21-30 15 5(33.3) 10 (66.6)

31-40 7 4 (57.1) 3(42.9)

41-50 9 3(33.3) 6 (66.6)

>50 9 5(55.6) 4(44.4)

Total 45 18 (40.0) 27 (60.0)
Table 4: CD4+ cell count of the HIV patients

CD4* No No of co-infection with TB No of non co-infection with TB

range screened (%) (%)

<200 37 20 (44.4) 17 (36.4)

200-399 22 17 (37.8) 5(25.2)

400-599 19 3(6.67) 16 (21.5)

> 600 13 5(11.1) 8 (7.5)

Total 91 45 (100) 46 (100)
Discussion prognosis, tuberculosis is a dangerous

Although HIV co-infection alters the opportunistic illness that affects persons

natural history and clinical appearance with HIV/AIDS globally (Schutz et al.,
of TB and negatively influences its 2010). The association between HIV and
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tuberculosis is widely known (which is a
transmissible infection that usually
attacks the lungs) (UNAIDS, 2017). Due
to the high prevalence of co-infection
between these two diseases, they are
sometimes referred to as co-epidemics
(or dual epidemics) (Ugochukwu, 2010).
This study therefore determined the
prevalence and distribution of co-
infection of HIV and atypical
mycobacteria among individuals in
Mercy Specialist Hospital Ahiaeke-
Ndume, Abia State, Nigeria.

In this study, most of the study
participants are female (56.5%),
however the male to female ratio in DRC
is normal, i.e., 99.7% (Konoema, 2021).
This may be because women are more
likely to be concerned about their health
and to seek medical attention at the first
sign of illness. This opposes results from
other research on TB by Oshi et al.,
(2014) Duru et al, (2016) and Garedew
and Nemera, but is similar to findings by
Ebuenyi et al., (2016). (2017). This may
be connected to a report released by the
National Agency for the control of AIDS
in 2019 that stated that, according to data
from the Nigeria HIV/AIDS indicator
and impact survey (NAIIS), there were
more females (1.9%) than males (0.9%)
living with HIV/AIDS in Nigeria
(NACA-AIDS-UNAIDS, 2019).
According to some studies, women are
more likely to contract HIV in
developing nations, especially in sub-
Saharan Africa, which is home to at least
50% of all HIV-positive people
worldwide (Harling et al., 2014).
Despite the fact that similar studies may
target more women than males for a
variety of reasons, it's possible that
social and cultural factors such as gender
that affect healthcare-seeking behavior
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have had an impact (Shah et al., 2021).
In Africa and Nigeria, men's delayed
health-seeking behavior continues to be
a significant problem. There might be
negative effects if males with HIV wait
too long to seek care.

Of ninety-one (91) samples that tested
positive for HIV, the incidence of TB in
HIV patients showed that 49.6% also
tested positive for HIV/TB co-infection.
This is greater than the prevalence of
active TB among HIV-positive patients
in the Nigerian cities of Ibadan and
Tlorin, which were estimated to be 40%
and 32.8%, respectively (Salami and
Katibi, 2006; Awoyemi et al., 2002).
Moreover, it exceeds both the 10.5%
observed in Northern Nigeria (Zubairu
and Musa, 2009) and the United States
by a significant margin (Albalak et al.,
2007). Although it partially coincides
with their research in that the infection
was more prevalent among younger HIV
patients and in contrast to a previous
publication by Aliyu et al. (2013).
Kooffreh et al. (2016) theorized that the
rising TB rate seen in Calabar, Nigeria,
may be due to HIV/AIDS coinfection.
While TB is the primary cause of
mortality for HIV patients, Corbett et al.
(2006) claim that rising HIV prevalence
rates are to blame for increased TB
notification rates. Edike (2008) claims
that there is a correlation between the
rising prevalence of HIV/AIDS and the
high prevalence rate of TB in Enugu
State, which is 37.9%.

In addition, the prevalence of TB
among HIV patients in this study may be
attributed the lower standard of living in
Nigeria compared to the other regions. It
is well documented that poverty and low
standard of living are risk factors for TB
infection (Reward et al., 2021).
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Overcrowding in most of the households
in Nigeria encourages the spread of TB
(Okechukwu and Okechukwu, 2011).
Furthermore, variation in prevalence
may be attributed to the differences in
monitoring systems and international
cooperation on TB/HIV  control
initiatives (Tesfaye et al., 2018). The
high prevalence of TB/HIV coinfection
in Nigeria can also be ascribed to the
high HIV seroprevalence in the country
(accounting for the 7™ country with HIV
epidemic in the world) (UNAIDS,
2020).

The study also revealed that HIV/TB
co-infection cases were more in ages
between 21-30 years, followed by the
41-50 years age group. According to
research by Onipede et al. (1999) at Ile-
Ife and Emencheta er al. (2022) at
Nsukka, Nigeria, the participants are in
the  economically and  sexually
productive age range of 21 to 50 years,
which may account for this disparity. In
addition, the result obtained in this study
is similar but slightly higher than the
findings from the Imo (Duru et al.,
2016), Ebonyi (Oshi et al., 2014), and
Niger Delta studies (Ebuenyi et al.,
2016). The majority of the participants in
this research were over 50, which
suggests that a sizable portion of the
workforce was impacted, aggravating
the catastrophic cost associated with TB
and HIV co-infection and resulting
socioeconomic hardship. Being the age
group that is most economically
productive, this can have a major
detrimental impact on the
socioeconomic state of a nation.
According to several research, those who
are single, divorced, or widowed have a
higher chance of contracting TB in
addition to being married people
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(Molaeipoor et al., 2014). In this study,
married people were shown to have
higher rates of HIV/TB co-infection.
The highest distribution of study
participants diagnosed with HIV/TB Co-
infection (83.3%) was observed in the
female between 11-20 years age group
compared to their male counterparts
(57.1%) between the ages of 31-40. This
result differs from one by Okonko et al.
(2018), which found that men were more
frequently diagnosed with HIV/TB
illness than women. The findings of this
study are also in conflict with those of
Kooffreh et al. (2016), who claimed that
in Calabar, Nigeria, males were more
likely to be co-infected with HIV than
females. Moreover, in Ikot Ekpene,
Akwa Ibom State, Nigeria, Ita and
Udofia (2005) noted that men had a
greater  incidence than  females.
According to a study by Lawson et al.
(2008), women are more likely than men
to get HIV/TB, although Odaibo et al.
(2013) contend that gender has no
bearing on the prevalence of HIV/TB co-
infection. Given that women make up the
majority and that this is an urban region,
where patients are more likely to be
educated than those in rural areas and so
more likely to seek medical care, it is
possible to attribute the high frequency
of TB-HIV co-infection to these two
factors (Asuke et al., 2020).
Furthermore, the result from this
study demonstrated that 44.4% of the 45
patients with HIV/TB co-infection had a
CD4 level below 200 cells/l. This
demonstrates that TB risk may rise with
a low CD4 level. There isn't a definite
CD4 count cutoff over which the risk of
developing TB is reduced in the medical
literature. In research conducted in the
Nsukka Local Government Area of
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Enugu State in 2022, Emencheta et al.
(2022) confirmed similar findings,
reporting that 45.8% of the 24 co-
infected subjects had CD4 counts lower
than 200 cells/l. According to Lee et al.
(2000), most patients had advanced HIV
infection; 93% had CD4 cell counts
under 200/mm®. The frequency of
HIV/TB co-infections was higher among
those with CD4 counts of 200-399 cells/I
and > 600 cells/l (37.8% and 11.1%,
respectively) than it was among people
with 400-599 cells/l (6.67%). This is
greater than the results found by Okonko
et al. (2020) in research to assess the
HIV/TB co-infection rate that modulates
HIV disease state in ART-experienced
HIV-1 infected individuals in old Cross
River State, Nigeria (200-349 cells/I and
500 cells/l with 1.9%, 350-499 cells/l
with 1.1%). The majority of the patients
in this research had low CD4 cell counts,
which might have been caused by a
combination of HIV and TB infections.
HIV is well known to deplete and impair
CD4 cells, while TB may speed up this
process.

CONCLUSION

This study confirmed the presence of
HIV/TB co-infection in Mercy Specialist
Hospital Ahiaeke-Ndume, Abia State,
Nigeria. Although the prevalence rate
was not too high and the presence alone
makes it a source of concern. The result
also indicated that HIV positive
individuals and other
immunosuppression have higher risk of
getting primary infection with M.
tuberculosis and rapid advancement to
active disease. Such individual have up
to 50% chances of developing TB at
some point in their lives. The findings
indicate a correlation between age, level
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of education, and employment with the
infection pattern of HIV and TB co-
infection. This might suggest that
individuals in a certain age range who
engage in heavy sexual activity are the
carriers of the infection.

RECOMMENDATION

e The results of this study show that
managing co-infection requires a
well-structured approach that takes
into account both the social and
medical components of the issue.

e In order to increase voluntary
testing and encourage early
treatment initiation for the effective
management of these co-infections,
intense and better public health
education is required.

¢ In the control of the HIV virus and
the illness progression, immediate
deployment of public health
education and testing of at-risk
groups, early disease identification,
and early start of treatment for
infected people should be helpful.

REFERENCES

Akwafuo, S. E., Theresa, A. and Joseph,
R O. (2020). Evaluation of the
Burden and Intervention Strategies
of TB-HIV Co-Infection in West

Africa. Journal of Infectious
Diseases and  Epidemiology,
6:143.

Albalak R., O’Brien, R. J. and
Kammerer J. S. (2007). “Trends in
Tuberculosis/Human
Immunodeficiency Virus
Comorbidity, United States, 1993-
2004”.  Archives of Internal
Medicine, 167(22): 2443-2452.

Alexander, T. S. et al. (1998). “Absolute
CD4 Counts Obtained by a Three-



Nwankwo et al. Studies on the Co-infection of HIV and Atypical Mycobacteria

Colour Flow-Cytometric Method
without the use of Haematology
Analyzer”. Clinical and
Diagnostic Laboratory
Immunology, 5(2): 266-269.

Aliyu, G., El-Kamary, S. S., Abimiku,
A., Brown, C. Tracy, K,
Hungerford, L. and Blattner, W.
(2013). “Prevalence of
Nontuberculous =~ Mycobacterial
Infections Among Tuberculosis
Suspects in Nigeria”. Plos One 8:
5.

Asuke, S., John, B., Swem, M. N.,
Eunice, E., Shanabo, Z. M. and
Dorcas, M. A. (2021). Prevalence
of tuberculosis-HIV co-infection
and factors associated with
treatment outcome among the
tuberculosis  patients in HIV
treatment facility in a teaching
hospital in Jos, North Central
Nigeria. Port Harcourt Medical
Journal, 14(3): 119-124.

Atilola, G., Randle, T., Obadara, T,
Komolafe, 1. O., Odutolu, G., &
Olomu, J. (2018). Epidemiology of
HIV and tuberculosis in pregnant
women, South West Nigeria. Journal
of Infections and Public Health,
11:826-833.

Awoyemi, O. B., Ige, O. M. and
Onadeko, B. 0. (2002).
“Prevalence of Active Pulmonary

Tuberculosis in Human
Immunodeficiency Virus
Seropositive Adult Patients in
University  College  Hospital,

Ibadan, Nigeria”. African Journal
of Medicine and Medical Science
31(4): 329-332.

Corbett, E. L., Marston, B., Churchyard,
G. J. and De Cock, K. M. (2006).
Tuberculosis in  sub-Saharan

100

Africa: Opportunities, Challenges,
and Change in the Era of
Antiretroviral Treatment. Lancet,
367: 926-937.

Duru, C. B., Uwakwe, K. A., Nnebue, C.
C., Diwe, K. C., Merenu, 1. A,,
Emerole, C. O, et al. (2016).
Tuberculosis treatment outcomes
and determinants among patients
treated in hospitals in Imo State.
Nigeria, 3:1-17.

Ebuenyi, I. D., Ikuabe, O. P. and Jumbo,
J. (2016). Treatment outcome of
tuberculosis at one year: A single
centre’s experience in Niger Delta,
Nigeria. International Journal of
Tropical Diseases and Health, 12:

1-6.

Edike, M. (2008). Nigeria: Funds
Threaten ~ Enugu  HIV/AIDS
Campaign. In Vanguard

Newspaper, 1% Edition, Vanguard
Media, Lagos, Nigeria. pp 15
Emencheta, S. C., Uju, M. D., Arinze,
A., Chukwuemeka, E. and
Chibuzor, N. E. (2022). “Co-
infectivity of HIV and Atypical
Mycobacteria in Nsukka Local
Government Area of Enugu State”.
Acta Scientific Microbiology, 5(3):

82-97.

M. (2022). Ziehl-Neelsen
Staining- Principle and Procedure
with Results. Microbe Notes.
https://microbenotes.com/ziehl-
neelsen-staining/ accessed March,
14" 2023.

J., Zheng, P. and Fu, H. (2013).

Prevalence of TB/HIV co-infection in

countries except China: a systematic

review and meta-analysis. PLoS One,

8: e64915.

Garedew, D. and Nemera, G. (2017).
Treatment outcome of tuberculosis

Faith,

Gao,



BIU Journal of Basic and Applied Sciences Vol. 8 no. 1 (2023)

and associated factors at gimbi
town health facilities Western
Oromia, Ethiopia. Nursing Care
Open Access Journal, T: 38-42.
Harling, G., Newell, M. L., Tanser, F,
Kawachi, I., Subramanian, S. and
Birnighausen, T. (2014). Do Age-
disparate Relationships Drive HIV
Incidence in Young Women?
Evidence from a Population
Cohort in Rural KwaZulu-Natal,
South Africa. JAIDS Journal of
Acquired  Immune  Deficiency
Syndromes, 66(4): 443—-451.
A. Y., & Udofia, S. M. (2005).
Epidemiology and Endemicity of
Pulmonary Tuberculosis (PTB) in
Southeastern Nigeria. Southeast
Asian  Journal of  Tropical
Medicine and Public Health, 36:
317-323.
Kalsdorf, B., Scriba, T. J., Wood, K.,

Itah,

Day, C. L., Dheda, K. and
Dawson, R. (2009). HIV-1
infection impairs the

bronchoalveolar T-cell response to
mycobacteria. American Journal
of Respiration and Critical Care
Medicine, 180(12): 1262-1270.
Konoema, (2021). World Data Atlas:
Democratic Republic of the
Congo—Male to Female Ratio of
the Total Population. Available
online:
https://knoema.com/atlas/Democr
atic-Republic-of-the-
Congo/topics/Demographics/Popu
lation/Male-to-femaleratio
(Accessed on 14 March, 2023).
Kooffreh, M. E., Offor, J. B., Ekerette,
E. E. and Udom, U. I. (2016).
Prevalence of Tuberculosis in
Calabar, Nigeria: A Case Study of
Patients Attending the Outpatients

101

Department of Dr. Lawrence
Henshaw Memorial Hospital,
Calabar. Saudi Journal of Health
Science, 5: 130-133.

Lawn, S. D. and Wood, R. (2011).
Tuberculosis in  antiretroviral
treatment services in resource-
limited settings: addressing the
challenges of screening and
diagnosis. Journal of Infectious
Diseases, 204(4): 1159-1167.

Lawson, L., Lawson, J. O., Olajide, 1.,
Ememyonu, N., Bello, C. S,
Olatunji, O. O., Davies, P. D. and
Thacher, T. C. (2008). Sex
Differences in the Clinical
Presentation of Urban Nigerian
Patients with Pulmonary
Tuberculosis. West  African
Journal of Medicine, 27: 82—86.

Lee, M. P., Chan, J. W., Ng, K. K. and
Li, P. C. (2000). Clinical
manifestations of tuberculosis in
HIV-infected patients.
Respirology, 5(4): 423-426.

Mehandru, S., Poles, M. A., Tenner-
Racz, K., Horowitz, A., Hurley,
A., & Hogan C. (2004). Primary
HIV-1 infection is associated with
preferential depletion of CD4+ T
lymphocytes from effector sites in
the gastrointestinal tract. Journal
of Experimental Medicine, 200(6):
761-770.

Molaeipoor, L., Poorolajal, J., Mohraz,
M. and Esmailnasab, N. (2014).
Predictors of Tuberculosis and
Human Immunodeficiency Virus
Co-infection: A Case-control
Study. Epidemiology and Health,
p36.

National Agency for the Control of
AIDS (NACA) and Joint United
Nations Programme on AIDS-



Nwankwo et al. Studies on the Co-infection of HIV and Atypical Mycobacteria

UNAIDS. (2019). Nigeria
HIV/AIDS Indicator and Impact
Survey (NAIIS).

https://www.unaids.org/en/resourc
es/presscentre/pressreleaseandstat
ementarchive/2019/march/201903
14_nigeria.  Accessed March,
2023.

Odaibo, G. N., Okonkwo, P., Lawal, O.
M. and Olaleye, D. O. (2013). HIV

Infection Among Newly
Daignosed TB  Patients in
Southwestern; A multi-DOTS

center study: Nigeria.

O'Garra, A., Redford, P. S., McNab, F.
W., Bloom, C. 1., Wilkinson, R. J.
and Berry, M. P. (2013). The
immune response in tuberculosis.
Annual Review in Immunology, 31:
475-527.

Okechukwu, A. A. and Okechukwu, O.
I. (2011). Clinical correlate of
tuberculosis in HIV co-infected
children at the University of Abuja
Teaching Hospital, Gwagwalada,
Nigeria. Nigerian Journal of
Clinical Practices, 14(2): 206-211.

Okonko, 1. O., Anyanwu, A., Osadebe,
A., & Odu, N. (2018). HIV and
Tuberculosis Co-infection in a
Highly HIV-infected Population of
Rivers State, Nigeria. Journal of

Immunoassay and
Immunochemistry, 39(6): 636-
646.

Okonko, I. O., Immaculate, U. E.,

Chioma, I. and Tochi, I. C. (2020).
HIV coinfections with tuberculosis
among HIV-1 infected individuals
in old cross river state, Nigeria.
Journal of Immunoassay and
Immunochemistry, 532-4230
Onipede, A. O et al. (1999).
“Seroprevalence of HIV

102

Antibodies in Tuberculosis
Patients in Ile-Ife, Nigeria”. East
African Medical Journal, 76(3):
127-132.

Onyedum, C. C., Alobu, I. and Ukwaja, N.
K. (2017). Prevalence of drug-
resistant tuberculosis in Nigeria: a
systematic review and meta-analysis.
PLoS One, 12: €0180996.

Oshi, D. C., Oshi, S. N., Alobu, I. and
Ukwaja, K. N. (2014). Profile,

outcomes, and determinants of
unsuccessful tuberculosis
treatment outcomes among

HIV-infected tuberculosis patients
in a Nigerian State. Tuberculosis
Research and Treatment, 2014:
202-983.

Owoh, U. R. (2023). "Map of Abia State
showing the 17 local government
areas". Research Gate, Retrieved
12 March 2022.

Reward, E., Anthony, C. 1., Sophia, O. M.,
Busola, F. S. and Emmanuel, M. M.
(2021). Coinfection of Tuberculosis
and HIV in Nigeria: A Systematic
Review and Meta-analysis. AIDS
Review, 23:82-90

Salami, A. K. and Katibi, I. A. (2006).
“Human Immunodeficiency
Virus-Associated  Tuberculosis:
Pattern and Trend in the University
of Ilorin Teaching Hospital”.
African Journal of Medicine and
Medical Science, 35.4: 457-460.

Schutz, C., Meinjtjes, G., Almajid, F.,
Wilkinson, R. J. and Pozniak, A.
(2010). Clinical management of
tuberculosis and HIV-1 co-
infection. European Research
Journal, 36(6): 1460-1481.

Shah, G. H., Raimi, E., Gina, E., Lievain,
M., Kiristie, W., Elodie, E. and
Apolinaire, K. (2021). Risk
Factors for TB/HIV Coinfection



BIU Journal of Basic and Applied Sciences Vol. 8 no. 1 (2023)

and Consequences for Patient
Outcomes: Evidence from 241
Clinics in the Democratic
Republic of Congo. International
Journal of Environmental
Research and Public Health, 18:
51-65

Takhar, R. P., Kiran, M., Gopal, P., Lokesh,

M. and Mahendra, K. B. (2018).
Impact of HIV Co-Infection on
Clinical Presentation in Patients with
TB and Correlation of the Findings
with Level of Immune Suppression.
Tanaffos, 17(3): 188-197

Tesfaye, B., Alebel, A., Gebrie, A., Zegeye,

A., Tesema, C. and Kassie, B. (2018).
The twin epidemics: prevalence of
TB/HIV  co-infection and  its
associated factors in FEthiopia; a

systematic review and meta-analysis.
PLoS One; 13: €0203986.

Teweldemedhin, M., Asres, N., Gebreyesus,

H. and Asgedom, S. W. (2018).
Tuberculosis-human

immunodeficiency virus (HIV) co-
infection in Ethiopia: a systematic
review and meta-analysis. British

Molecular Council on Infectious
Diseases, 18:676.

103

UNAIDS,

Zubairu, I

Ugochukwu, E. F. (2010). HIV/TB Co-

infection in Nigerian Children.
Nigerian Medical Journal, 51(3):
120.

(2017). Global Report:
UNAIDS Report on the Global
AIDS Epidemic 2017; UNAIDS:
Geneva.

World Health Organization, (2015):

Global Tuberculosis Report 2015,
(homepage on the Internet).
Geneva, Switzerland: WHO; 2015.
Available from:
http://www.who.int/tb/publication
s/global_report/gtbr2015_executiv

e_summary.pdf?ua=1 (Last
accessed on March 14, 2023.
and Musa, B. (2009).

“Prevalence and Predictors of
Tuberculosis Co-infection among

HIV-Seropositive Patients
Attending the Aminu Kano
Teaching  Hospital, Northern

Nigeria”. Journal of Epidemiology
19.2: 81-87.



