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Abstract

Tuberculosis (TB) and HIV/AIDS are major public health issues globally. The burden of these diseases is 
particularly significant in Nigeria due to the high TB and HIV/AIDS prevalence. This meta-analysis for the 
1st time addressed the TB/HIV coinfection prevalence in Nigeria at the regional level. A total of 58 relevant 
publications comprising 80 studies (n = 44,508) were obtained from PUBMED, ScienceDirect, African Jour-
nals Online, and Cochrane Library databases using carefully constructed keywords combinations. The 
PRISMA guideline was followed for this meta-analysis. Two independent reviewers conducted the publica-
tion screening, data extraction and methodological quality appraisal with a third reviewer serving as arbi-
trator. The pooled estimates were calculated using the random effects model. Heterogeneity was assessed 
using Cochran’s Q and I2 statistic. Univariate and multivariate meta-regressions were done to predict 
sources of between-study heterogeneity. Overall, the pooled prevalence of TB/HIV coinfection was 25.8%. 
The highest coinfection prevalence of 34.3% was recorded among the North Central States of Nigeria, while 
the least prevalence of 19.3% was recorded among the Southeastern states of Nigeria. There was a pau-
city of published articles from the Northeastern states of Nigeria. There was a significant heterogeneity 
between studies (I2 > 90%, p < 0.001), but meta-regression analysis only explained < 10% of it. This study 
has shown that the prevalence of TB/HIV coinfection remains significantly high in Nigeria. Constant surveil-
lance should be rigorously implemented with special attention given to the Northeast due to the ongoing 
crises that are compounding the problem. (AIDS Rev. 2020;22:82-90)
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Introduction

The significant interaction between tuberculosis (TB) 
and HIV pathoepidemiological causal pathway and 
disease natural history within and across various pop-
ulations is well established1,2 and is one of the major 
global health challenges plaguing humankind in the 

21st century3. In 2011, it was estimated that 13% of 8.7 
million people who developed TB globally had HIV 
coinfection4. TB is reportedly responsible for 25% of 
all AIDS-related death and in the 2016 global TB/HIV 
coinfection statistics, 374,000 died as a result of the 
coinfection3. The prevalence of TB is currently increas-
ing in developing countries, particularly in Sub-Saha-

N
o

 p
ar

t 
o

f 
th

is
 p

u
b

lic
at

io
n

 m
ay

 b
e 

re
p

ro
d

u
ce

d
 o

r 
p

h
o

to
co

p
yi

n
g

 w
it

h
o

u
t 

th
e 

p
ri

o
r 

w
ri

tt
en

 p
er

m
is

si
o

n
 �o

f 
th

e 
p

u
b

lis
h

er
.  


©

 P
er

m
an

ye
r 

20
21



Reward, et al.: Coinfection of TB-HIV in Nigeria

83

Materials and methods

Data sources and search strategy

PUBMED/MEDLINE, ScienceDirect, African Journals 
Online, and Cochrane Library databases were searched 
between December 1, 2018, and December 2, 2018. 
The keywords combination applied for the PUBMED 
database is contained in the supplementary file. There 
was emphasis on sensitivity over specificity to reduce 
the possibility of missing an eligible publication, thus 
the keywords applied were broad. The search strategy 
applied was modified to fit the peculiarity of each da-
tabase. Furthermore, the reference list of the retrieved 
publications, proceedings of conferences, and other 
gray literature were investigated for eligible publications.

Study selection and inclusion/exclusion 
criteria

The titles and abstracts of the publications obtained 
from the database queries (after removal of duplicates) 
were assessed for their eligibility. The full texts of pub-
lications that met the inclusion criteria were retrieved for 
further screening. The assessments of the titles, ab-
stract, and full text were independently carried out by 
two investigators; where there were discordant opinions, 
a third investigator reviewed the publication and had the 
final say on its eligibility. Studies deemed eligible for 
inclusion in the meta-analysis were cross-sectional or 
cohort studies addressing the prevalence of HIV infec-
tion among TB patients or the prevalence of TB among 
HIV/AIDS patients. There was no limitation in terms of 
diagnostic methods used. Furthermore, self-report of 
disease status (diagnosis based on questionnaires) was 
included. Reviews, correspondences, economic analy-
ses, vaccine efficacy trials, perspectives, and studies 
that were carried out in Nigerian population not resident 
in Nigeria were excluded from the study.

The delineation used by Khadr et al.10 to define pub-
lication, study, and measure is applied.

Appraisal of risk of bias

Risk of bias of included studies was evaluated using 
an adapted version of the tool applied in a previous 
meta-analysis11. A score of 1 (yes) or 0 (no) was as-
signed for each item, and scores summed across 
items to generate an overall quality score that ranged 
from 0 to 10. Studies were then classified as having a 

ran Africa due to the burden of HIV. At present, Africa 
accounts for 74% of the 1.2 million TB/HIV cases glob-
ally5 with Nigeria being among the 30 high burden 
countries for TB/HIV coinfection6. She also ranks as 
the highest TB burdened country in Sub-Saharan Af-
rica7 with a prevalence and incidence of 322 and 338 
per 100,000, respectively, according to the 2014 Glob-
al TB Control Report8. Kolade et al.2 outlined the main 
militating factors of TB control measures to include 
“poor case detection, ineffective laboratory diagnosis, 
weak reporting system, lack of effective treatment, 
lack of political will, and the ever growing threat of 
drug resistance TB.” On the other hand, Nigeria re-
corded a moderate reduction in the number of HIV-
infected individuals from 5.8% in 2001 to 3.2% in 
20132.

HIV has a debilitating effect on the immune system 
by depleting the CD4 cell counts making the body 
prone to invasion by opportunistic infections such as 
TB. HIV-positive individuals are 20 times at more risk 
of latent Mycobacterium tuberculosis infection reacti-
vation and subsequent progression to active TB com-
pared to HIV-negative people2,5 – this risk increases by 
2.5-fold in HIV-positive children9. TB has also been 
reported to lower the CD4 count and worsen the im-
munodeficiency caused by HIV9 and increases diver-
sity and replication of HIV due to the facilitation of 
transcription of HIV genes5. The incidence of coinfec-
tion is influenced by many factors such as family size, 
injectable drug use, anemia, clinical stage of HIV, and 
use of antiretroviral therapy5.

Although studies have been conducted on the prev-
alence and associated risk factors of TB/HIV infection 
in Nigeria, there are no comprehensive data on the 
magnitude and risk factors at national and regional 
levels. This is the first study to pool the prevalence 
estimates for TB/HIV coinfection in Nigeria (at national 
and regional levels) where estimates have ranged from 
0% to 50% in various regions of the country using a 
meta-analysis based on a systematic review of pub-
lished studies. This meta-analysis is very critical to the 
Federal Ministry of Health to advance TB/HIV control 
program.

Objectives

The objectives of the study were to conduct a 
systematic review and meta-analysis of data in popu-
lations residing in Nigeria as reported in studies 
published to determine the prevalence of TB-HIV 
coinfection.
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low (8-10), moderate (5-7), or high (0-4) risk of bias. 
Two investigators independently assessed study meth-
odological quality, with disagreements resolved by 
consensus or arbitration of a third investigator.

Data extraction and statistical analysis

A data extraction tool was implemented using excel. 
One investigator extracted the region, year of publica-
tion, setting, sample population, number in sampled 
population, and prevalence of TB-HIV coinfection for 
each study. A second investigator independently 
crosschecked the data for correctness.

The meta-analyses were carried out using MetaXL soft-
ware version 5.3. The pooled prevalence estimates were 
calculated using the variance stabilizing Freeman-Tukey 
double arcsine transformation12. The Wilson method was 
employed to calculate 95% confidence intervals (CIs) 
around the estimates. Heterogeneity was calculated in this 
study using the Cochrane Q (reported as Chi-square and 
p values) which determined the existence of heterogeneity 
in effect size (p < 0.10 indicated heterogeneity)13 and the 
I2 heterogeneity measure which estimated the percentage 
of between-study variation in effect size that is due to ac-
tual differences in effect size rather than chance14. Unlike 
Q, I2 does not inherently depend on the number of studies 
included; values of 25%, 50%, and 75% show low, moder-
ate, and high degrees of heterogeneity, respectively. Be-
cause heterogeneity was high (I2 > 75%), the summary 
statistics were estimated using the DerSimonian-Laird ran-
dom effects model. This method accounts for sampling 
variation and heterogeneity in effect size13.

To determine the source of heterogeneity, groups of 
studies were arranged according to potentially relevant 
characteristics and by meta-regression. The independent 
variables specified priority include: region, sex, number 
of sample population (≤ 500 vs. > 500), and screening 
(HIV from TB vs. TB from HIV). Factors associated with 
prevalence at p ≤ 0.10 in univariable analysis were in-
cluded in the final multivariable analysis. Factors associ-
ated with prevalence at p ≤ 0.05 in the final multivariable 
analysis were deemed statistically significant. The meta-
regression was done using STATA version 15.1. 

Results

Search results and scope of evidence

A total of 481 publications were identified through the 
search in the four databases aforementioned, adjusted 
to 479 when duplicates were removed. Another 420 

publications were eliminated after the titles and ab-
stracts were screened. The full texts of 59 publications 
were retrieved for further screening and additional 23 
publications were included from scanning the reference 
lists of the retrieved full texts. After examining full texts 
of the 82 publications, 24 were found ineligible (sum-
mary of the reasons for their exclusion is shown in Fig. 
1). Overall, 58 publications reporting the findings of 80 
studies (n = 44,508) were included for the final system-
atic review and meta-analyses. Supplementary Table 1 
shows the characteristics of each study and table 1 
includes number of studies, ranges, and medians for 
the different stratified population types.

Pooled prevalence overview

The overall pooled mean prevalence for TB/HIV coinfec-
tion was 25.8% (n = 44,508; 95% CI, 21.6%-30.2%). 
Stratified by sex, the pooled mean was 26.5% (n = 10,752; 
15.9%-38.6%) and 24.0% (n=9206; 16.5%-32.4%) for fe-
males and males, respectively. For region specific meta-
analyses, the pooled mean prevalence was not computed 
for North-East since only one study was available for the 
region; for North-Central, South-South, and South-East, it 
was 34.3% (n = 9291; 26.6%-42.4%), 27.7% (n = 3800; 
18.2%-38.3%), and 19.3% (n = 9923; 11.0%-29.2%), re-
spectively (Table 1). There was strong evidence of het-
erogeneity in the prevalence in all the meta-analyses (p = 
0.000; Table 1). The variation was due to true variation in 
prevalence rather than sampling variation (I2 > 75%). The 
forest plot for the overall pooled prevalence is shown in 
figure 2, while the geographical distribution of the pooled 
prevalence by region is shown in figure 3. 

Predictors of prevalence and sources of 
between-study heterogeneity

The results of the meta-regression are shown in table 
2. In univariate meta-regression, setting (population 
based vs. hospital based), sex, and year of publication 
were not statistically significant (p > 0.10). Only region, 
sample size, and screening (HIV from TB vs. TB from 
HIV) had p < 0.10 and thus were included in the final 
multivariable analysis and they were still significant 
after the multivariate meta-regression.

Risk of bias assessment

Five (6.25%) studies from four publications15-18 had 
moderate risk of bias and the remaining 75 studies 
from 53 publications2,7,8,19-67 had low risk of bias. 
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Discussion

This systematic review and meta-analysis of TB/HIV 
coinfection identified 80 studies of 44,508 individuals 
resident in Nigeria. The overall prevalence of TB/HIV 
coinfection of 25.8% (95% CI, 21.6%-30.2%) estimated 
in this review indicates a considerable high prevalence 
of TB/HIV coinfection in Nigeria.

The pooled TB/HIV prevalence estimated in this study 
is higher than the findings in Ethiopia (22%)5, China 
(11%), European countries (20.1%), the USA (14.8%), 
and in a global study (23.5%)4. It is also higher than the 
estimate (13%) reported by the WHO in 201168. This 

may be attributed to the lower standard of living in Ni-
geria compared to the other regions. It is well docu-
mented that poverty and low standard of living are risk 
factors for TB infection. Furthermore, overcrowding in 
most of the households in Nigeria encourages the 
spread of TB9. Furthermore, variation in prevalence may 
be attributed to the differences in monitoring systems 
and collaboration on TB/HIV control programs across 
countries and regions3. The high prevalence of TB/HIV 
coinfection in Nigeria can also be ascribed to the high 
HIV seroprevalence in the country (accounting for the 
second largest HIV epidemic in the world).

Our pooled TB/HIV coinfection prevalence is congru-
ent with the prevalence in Latin American countries 

Figure 1. Process of identification and selection of studies for inclusion in the review.
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(25.1%) but lower than the 31.3% prevalence estimate 
for Africa4.

In the subgroup analyses, the coinfection was lowest 
in the South-East 19.3% (11.0%-29.2%) and highest in 
the North-Central 34.3% (26.6%-42.4%). Subgroup 

analysis was not done for the North-East region as only 
one study was available but the prevalence in this re-
gion from the single study was 19.0% (n = 58). This is 
a loophole that should be filled by future research, and 
it is even more critical considering the humanitarian 

Table 2. Univariate and multivariate meta-regression for the prevalence of TB/HIV coinfection

Meta-regression coefficient (%) 95 CI (%) p

Univariate meta-regression
Region 
Setting (population based vs. hospital based)
Sex
Screening (HIV from TB vs. TB from HIV)
Sample size (≤ 500 vs. > 500)
Year

1.10
0.77
1.02
0.69
0.74
1.02

1.01-1.20
0.42-1.40
0.84-1.26
0.49-0.97
0.52-1.06
0.98-1.06

0.023
0.381
0.806
0.035
0.098
0.412

Multivariate meta-regression
Region
Screening (HIV from TB vs. TB from HIV)
Sample size (≤ 500 vs. > 500)

58.5
3.84
0.20

12.35-277.66
1.75-8.46
0.09-0.46

< 0.001
0.001

< 0.001
 
CI: confidence interval.

Table 1. Pooled mean estimates for TB/HIV prevalence among different populations in Nigeria

Population type Studies, 
total no.

Samples, 
total no.

TB/HIV prevalence Pooled mean TB/
HIV prevalence, 
mean (95% CI)

Heterogeneity

Range Median I2 (95 % CI), % Q p value

Sex
Male
Female
Mixed

21
22
37

9206
10,752
24,550

4.1-62.4
0.0-84.4
3.5-73.0

19.4
26.0
25.0

24.0 (16.5-32.4)
26.5 (15.9-38.6)
25.9 (20.5-31.7)

98.6 (98.4-98.7)
99.4 (99.3-99.5)
98.9 (98.8-99.0)

1471.8
3444.9
3351.9

< 0.001
< 0.001
< 0.001

Region
South-East
North-East
South-West
North-West
South-South
North-Central

14
1

23
6

15
20

9923
58

18,176
3098
3800
9291

5.5-73.0
NA

0.0-60.0
9.6-49.7
5.9-57.7
6.1-84.4

17.9
NA

23.8
22.6
23.1
36.5

19.3 (11.0-29.2)
NA

22.4 (16.2-29.2)
23.1 (10.8-38.3)
27.7 (18.2-38.3)
34.3 (26.6-42.4))

99.2 (99.1-99.3)
NA

98.9 (98.7-99.1)
98.7 (98.1-99.1)
97.9 (97.3-98.3)
98.2 (97.8-98.5)

1644.0
NA

2051.9
379.3
652.2

1053.5

< 0.001
NA

< 0.001
< 0.001
< 0.001
< 0.001

Screening
TB patients
HIV patients

49
31

27,344
17,164

3.5-84.4
0.0-61.1

26.8
14.4

28.7 (23.9-33.7)
21.1 (13.6-29.7)

98.7 (98.5-98.8)
99.4 (99.3-99.4)

3608.0
4760.8

< 0.001
< 0.001

Setting
Hospital based
Population based

72
8

42,029
2479

3.2-84.4
0.0-29.2

23.6
16.4

26.9 (22.3-31.7)
16.7 (10.8-23.7)

99.1 (99.1-99.2)
93.1 (88.7-95.8)

8267.4
101.4

< 0.001
< 0.001

Sample size
≤ 500
> 500
All studies

55
25
80

10,012
34,496
44,508

0.0-84.4
3.2-73.0
0.0-84.4

22.8
23.3
23.2

27.3 (22.6-32.3)
22.5 (15.4-30.4)
25.8 (21.6-30.2)

96.6 (96.1-97.1)
99.6 (99.6-99.7)
99.1 (99.0-99.1)

1608.0
6571.7
8368.8

< 0.001
< 0.001
< 0.001

 
TB: tuberculosis; NA: not applicable.
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Figure 2. Forest plot of overall TB-HIV coinfection prevalence.
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Figure 3. Map of Nigeria showing the pooled prevalence of TB-HIV coinfection according to region. 

crises currently raging in the region due to activities of 
insurgence. The incessant attacks by the terrorist 
groups and constant reprisals and advances by the 
Nigerian army have led to millions of people being 
displaced and housed in internally displaced persons 
camps. This forced displacement camp exposes the 
displaced people to new hazards, vulnerability, and 
results in greater risk of TB and HIV monoinfection, on 
the one hand, and TB/HIV coinfection on the other.

The higher coinfection prevalence in South-South 
27.7% (18.2%-38.3%) and North-Central 34.3% (26.6%-
42.4%) compared to North-West 23.1% (10.8%-38.3%), 
South-West 22.4% (16.2%-29.2%), and South-East 
19.3% (11.0%-29.2%) is consistent with the HIV serop-
revalence pattern in Nigeria reported in a study 
published in 201869. In their national epidemiological 
study of Nigeria, 60% of the states with HIV prevalence 
> 8% were in the South-South and North-Central region. 
Another explanation that can be put forward for the 
regional disparities is the urban versus rural residence 
variation in the different regions, as urban populations 

have been shown to have higher vulnerability to TB/HIV 
coinfection compared to rural populations3.

In the subgroup analysis based on sex, the pooled TB/
HIV prevalence was slightly higher in females 26.5% 
(15.9%-38.6%) compared to males 24.0% (16.5%-32.4%) 
but the meta-regression analysis did not show any sig-
nificant variation in the pooled means based on sex 
(p = 0.806). Furthermore, almost half (46.3%) of the stud-
ies did not report sex stratified coinfection prevalence. 

Since Nigeria is among the high burden countries for 
both TB and HIV, the high prevalence of TB/HIV coinfec-
tion reported in this review is not completely surprising. 
However, it is still significantly higher than the coinfec-
tion estimate by the WHO (8%) report for 201770. High 
prevalence of coinfection estimated in this review is a 
cause of concern considering the emerging risk due to 
multiple drug-resistant TB cases recorded in Nigeria6. 
Similarly, high coinfection prevalence is alarming con-
sidering the efforts made by the Federal Government of 
Nigeria through the Ministry of Health toward reducing 
the HIV and TB associated morbidity and mortality. 
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Hence, there is a need to review policy strategies so as 
to intensify prevention, early detection, and comprehen-
sive management of cases5. This is more so as 90% of 
the studies included in this meta-analysis were hospital-
based screening of HIV, TB, or HIV/TB, with only 10% 
being population based. If Nigeria is to achieve its Na-
tional HIV and AIDS Strategic Plan (2017-2021), more 
efforts should be geared toward contact household 
screening for both HIV and TB. Increased status aware-
ness and early detection play a key role in early initiation 
of antiretroviral treatment and significantly increase the 
success of TB treatment in HIV patients5.

Furthermore, TB/HIV coinfection is reported to have 
increased deleterious effects on the patient compared 
to TB or HIV monoinfection due to accelerated progres-
sion of disease5 and TB is the single most important 
opportunistic infection in People Living With HIV 
(PLWHIV)3. 

Limitations of the study

This study is limited by the high heterogeneity ob-
served in the studies (I2 > 90%) and the meta-regres-
sion could only explain < 10% of the between-study 
heterogeneity. Second, the selection of subjects may 
have been prone to selection bias due to the specific 
high-risk behaviors of TB and HIV infections. Further-
more, due to the differences in the design and popula-
tion of the studies, analysis of the trends of prevalence 
over the years was not done. 

Conclusion

This meta-analysis has shown that the prevalence of 
TB/HIV coinfection is high in the Nigerian population 
and requires urgent attention. Constant surveillance 
through intensive case finding, preventive therapy, and 
infection control should be carried out by clinicians and 
concerned institutions. Furthermore, community-based 
efforts should be integrated with the facility-based ef-
forts and strengthened to mitigate the spread of the 
double burden infections. Finally, the North-East region 
should be given special attention due to the ongoing 
crises as it poses a significant risk of derailing the 
country’s HIV and TB control program.

Supplementary data

Supplementary data are available at AIDS Reviews 
online (http://www.aidsreviews.com/). These data are 
provided by the corresponding author and published 

online for the benefit of the reader. The contents of 
supplementary data are the sole responsibility of the 
authors.
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