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ABSTRACT 

Backgroud: The burden of TB and HIV infection is estimated to be about 512/100,000 and 3,000,000 people respec- 
tively. However, accurate data on TB/HIV co-morbidity in different parts of Nigeria were not available due to limited 
access to HIV Counseling and Testing (HCT) by individuals with TB infection. This study was designed to determine 
the true rate of HIV infection among newly diagnosed TB patients by providing comprehensive HCT services in 43 
DOTS centers in Oyo State, Southwestern Nigeria. Methods: All patients meeting the case definition for TB suspects 
who presented at each of the 43 DOTS Centres were counselled and those who consented tested for presence of HIV 
antibodies using HIV 1/2 Determine®, Unigold® and Stat-Pak® rapid test kits in a serial algorithm. Results: A total of 
13,109 TB positive patients were enrolled for the study, out of which 1605 (12.3%) tested positive for HIV antibodies. 
HIV infection was higher among female (15.5%) than male (9.5%) TB patients (p < 0.05). The rates also varied among 
the age groups, ranging from 4.3% in the 10 - 19 years to 18.0% in the 40 - 49 years age group. A relatively high rate 
(10.5%) of HIV infection was found among children less than ten years of age. Conclusion: The results of this work 
show the true burden of TB/HIV in any region in Nigeria for the first time. Higher rate of TB/HIV co-infection among 
female patients and children are significant and important factors that should be considered in the planning of interven- 
tion measures in Nigeria and other TB and HIV endemic countries in Africa. 
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1. Introduction 

Recent studies have indicated resurgence of TB infection 
after many decades of decline in its incidence. This re- 
surgence has been attributed to the high rate of HIV in- 

fection in countries with high TB burden. Globally, the 
rate of new TB infection is about 9% but it is as high as 
31% in regions and countries with high rate of HIV in-
fection [1]. While the prevalence of HIV infection among 
TB patients also varies from country to country, the 
highest rates have been reported in areas where HIV 
prevalence is high in the general population. For example 
a high co-infection rate of 44% - 52% has been reported 
in Kenya [2], while a lower co-infection rate of 8.8% was 
obtained in Southern California, USA. 
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Since the first case of AIDS was reported in Nigeria in 
1986, the rate of HIV infection among pregnant women 
attending ante natal clinics steadily increased from 0.6% 
in 1987 to 5.8% in 2003. Although, the 2010 National 
sentinel survey showed that the rate of HIV infection has 
declined to 3.4% [3], the prevalence varies by location 
from 2.1% and 2.9% in the north central and south west- 
ern zone respectively to 7.5% in the north central zone. 
The rate of the infection is higher among some other 
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groups/population, especially the high risk groups [4,5]. 
The year 2000 national survey among TB patient showed 
a median HIV prevalence rate of 17.0% with the highest 
and lowest rates of 35.1% and 4.2% in Benue state and 
Oyo state respectively. 

The effect of HIV-TB co-infection is bidirectional and 
synergistic/aggravating [1]. HIV infection compromises 
the immune system which in turn increases the risk of 
acquiring TB. On the other hand, the course of HIV in- 
fection is often accelerated subsequent to infection with 
TB [6]. Hence, the risk of death and development of 
other opportunistic infections is higher in HIV-TB co- 
infection and high case fatality rates are observed among 
tuberculosis patients with HIV infection [7,8]. 

The WHO guideline of 2004 [9] recommends that all 
countries with a generalized HIV epidemic (HIV preva- 
lence > 5%) should aim to ensure that HIV counseling and 
testing (HCT) are actively promoted and offered to all 
TB patients [9]. This recommendation has not been fully 
implemented in Nigeria due to some technical and logis- 
tic challenges such as dearth of trained health workers to 
carry out HIV testing in all the TB diagnostic and treat- 
ment centres, availability of test kits, and other consum- 
ables required for HCT. Most TB patients in the country 
are referred to HCT centres, mainly in secondary and ter- 
tiary hospitals where reagents and consumables for HIV 
testing are regularly available but with the consequence of 
many of the patients being lost to follow-up. This study was 
therefore designed to determine the rate of HIV-TB co-in-  

fection using point of care HCT strategy for newly diag- 
nosed TB cases among patients attending 43 DOTS cen- 
tres in some urban and rural settings in the 33 Local Gov- 
ernment Areas (LGA) in Oyo state, southwestern, Nigeria. 

2. Materials and Method 

2.1. Study Area and Population 

Participants enrolled in this study included patients that 
met the case definition for TB suspects who consented to 
participate in the study and provided sputum for TB test 
in 43 out of the 56 DOTS Centres in Oyo State. Only 
data from patients whose sputum tested positive for TB 
were analyzed for this report. The DOTS Centres are 
located in all 33 LGAs of the State (Figure 1). 

2.2. Inclusion and Exclusion Criteria 

All TB suspects who provided sputum for AFB test were 
included while those who were unable to produce sputum 
were excluded from the study. 

2.3. Methodology 

Health workers providing care at the 43 DOTS Centre in 
Oyo state were trained to provide comprehensive point of 
care HCT to patients accessing care for TB in the clinics. 
All patients who attended the clinics from August 2008 
to July 2011 were tested for HIV infection using Deter-
mine®, Unigold® and Stat-pack® rapid test kits in a serial 

 

 

Figure 1. Maps of Nigeria and Oyo State showing location of DOTS centers. 
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algorithm. However, only data from those who met the 
inclusion criteria were analysed. Blood samples were col- 
lected by finger pricking and tested for HIV antibodies 
using the Determine HIV 1/2 rapid test kits. Samples that 
were reactive by Determine were further tested by Uni- 
gold and those with discordant results from the two as- 
says were retested using Stat-pack. All the test procedures 
were carried out according to the manufacturers’ recom- 
mendations. Individuals who were reactive in two of the 
assays were considered as positive for HIV antibodies 
and were referred to ART Centre of their choice from a 
list of centres in the state for HIV care and management 
while those who were positive by Determine® only were 
requested to represent for re-evaluation in 6 to 12 weeks. 

3. Results 

A total of 13,059 new TB cases were identified in the 43 
DOTS Centre during the 3 years period out of which 
1617 were HIV positive giving an overall prevalence of 
HIV infection among the newly diagnosed TB patients of 
12.3%. There was no significant difference in the number 
of new TB cases seen over the years (Table 1). Similar 
rates of HIV infection was obtained in the first (13.2%)  

and second (13.1%) years but declined significantly to 
10.8% (p < 0.05) in the third year of the study (Table 1). 
Figure 2 shows the prevalence of HIV infection by the 
various months over the 3 years. The rates were consis-
tently between 10% and 15% with exception of the first 
two months (August and September 2008) and the months 
of December and January of the third year during which 
the highest rates (23.9 and 26.0% respectively) and low-
est rates (7.7% and 5.1%) were obtained respectively. 

Figure 3 shows the distribution of HIV/TB co-infec- 
tion in the different age groups. Overall, the rate of co- 
infection increased with age from 4.3% in the 10 - 19 
years group and peaked at the 30 - 49 years group (16.9% - 
18%). A relatively high rate of HIV infection (10.5%) 
was observed among children less than 10 years of age. 
In addition, the rate was highest among the 30 - 39 years 
age group in the first and third years and highest among 
the 40 - 49 years during the second year of the study 
while the rate of co-infection was consistently lowest among 
the 15 - 19 years age group. 

Although the number of male patients with TB was 
consistently higher than the female patients, the rate of 
HIV/TB co-infection was consistently higher among female 
over the 3 years period (Table 1). Overall, the prevalence  

 
Table 1. Distribution of HIV Infection by Gender among TB Patients in Oyo State, Nigeria. 

Year One Year Two Year Three Overall 
Female 

No Tested No (%) Positive No Tested No (%) Positive No Tested No (%) Positive No Tested No (%) Positive

Male 2167 245(11.3) 2432 234 (9.6) 2496 193 (7.7) 7095 672 (9.5) 

Female 1981 304 (15.3) 2045 339 (16.6) 1988 290 (14.6) 6014 933 (15.5) 

Total 4148 549 (13.2) 4477 585 (13.1) 4484 483 (10.8) 13109 1605 (12.2) 

 

 

Figure 2. Monthly distribution of HIV infection among TB patients in Oyo State, Nigeria. 
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Figure 3. HIV infection by age among newly diagnosed TB patients in Oyo State. 

 
was 9.5% and 15.5% for male and female respectively (p 
< 0.05) giving a male to female ratio of 1:1.6. 

4. Discussion 

The results of this work show a high burden of HIV/TB 
co-infection in Oyo state, southwestern Nigeria and the 
first report of a community based HIV/TB burden in the 
country. The overall prevalence of HIV infection among 
newly diagnosed TB patients of 12.3% is higher than 
previously reported among this category of patients in 
the state [10]. The national survey of HIV infection 
among PTB patients conducted in 2000 showed that the 
rate of HIV/TB co-infection was 4.2% in Oyo state. Al- 
though samples used in that national sentinel survey was 
collected from only two health facilities and within 8 
weeks unlike the current study that was carried out over a 
period of 3 years and from 43 health facilities and state 
wide coverage. This increased rate of HIV/TB co-infec- 
tion in Oyo state may be due to an increase in the rate of 
HIV infection from 0.1% in 1991 to 3.9 in the 2003 and 
2.2 in 2008 among the general population [4,11]. HIV 
infection is known to compromise the immune system-
thereby increasing the rate of acquiring tuberculosis [10, 
12]. 

The rate of 12.3% found in this study is similar to re-
cent report from Sagamu and Ile-Ife, also in southwestern 
Nigeria but differs greatly from the rates found in studies 
from other regions of the country with higher HIV pre- 
valence rates in the general population. For example Pen- 
nap et al. [13] and Erhabor et al. [14] reported a co-in- 
fection rate of 44.2% and 25% from Nasarawa in the  

north central and Port Harcourt in the south-south region 
of the country respectively. This difference further con-
firms the correlation between HIV infection rates in the 
general population and the development of TB following 
exposure [10], i.e. the higher the rate of HIV infection, 
the greater the risk of acquiring established TB infection 
and hence a higher rate of HIV/TB co-infection, especial- 
ly in areas with high TB endemicity. 

Although the number of newly diagnosed TB cases 
was similar in the 3 years of the study, a reduction in the 
co-infection rate was observed in the 3rd year of the 
study. This decline which is in consonant with the results 
of the 2008 and 2010 national survey [3,11] may be a 
reflection of increased awareness and practice of preven- 
tion strategies at the community level in the state. How- 
ever, continuation of the study for additional one to two 
years is necessary to confirm if this reduction in HIV/TB 
co-infection rate is real. 

More males than females were newly diagnosed with 
TB in the communities where this study was carried out. 
However, the rate of HIV infection was higher among the 
female TB patients (male to female ratio—1:1.6). This 
observation is different from what was reported in pre- 
vious National HIV prevalence surveys where HIV/TB 
Co-infection male to female ratio of 1:1 was obtained [10, 
15]. It is however similar to reports of recent studies con- 
ducted in other parts of Nigeria [13,14]. Similarly, Sa- 
went et al. [16] and Potororing et al. [8] reported a higher 
rate of HIV infection in female TB patients than males in 
India and Indonesia respectively. This shift is an indica- 
tion that women are now more at risk of acquiring HIV 
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infection than men in Nigeria. This rising trend in female 
HIV prevalence is not unexpected due to the fact that the 
penile-vaginal transmission by an infected individual in a 
single sexual exposure is as low as one in 1000 from 
woman to man and as high as one in 300 from man to 
woman [17]. In addition, the poor economic status and 
the pressure on women to provide for their families as 
well as the lack of ability to negotiate safer sex by Nige- 
ria women [18] may have contributed to increasing the 
risk of women to acquiring HIV infection and hence the 
female preponderance. 

In this study, HIV prevalence was highest among the 
age group 30 - 49 years in this study. While this finding 
is consisted with the previous reports from the country as 
well as other TB endemic countries [10,13,16,19] the 
pattern is different from the pattern of HIV infection in 
the general population with the highest infection rate 
among individuals in the 20 - 29 years age group [3]. 
This difference in the most affected age group further 
reflects the role of HIV infection as an important factor 
in the acquisition of TB in Nigeria. Individuals in this 
age group make up a greater proportion of the workforce 
in the country thus the impact of HIV/TB co-infection on 
the economy of the country will certainly become over- 
whelming if not controlled with appropriate intervention 
measures such as early detection and treatment of both 
infection. 

The consistently low HIV infection rate observed in 
the 10 - 19 age group over the years is in line with pre- 
vious national data [10] and may indicate less HIV asso- 
ciated acquisition of TB in this age group. On the other 
hand, the high rate of HIV infection among TB patient 
below 10 years of age is worrisome. As previously ob- 
served [10], this may be due to uncontrolled high rate of 
mother to child transmission of HIV in the country, with 
concurrent horizontal transmission of TB from adults to 
children in a household and communities. Although pre- 
vention of mother to child transmission (PMTCT) pro- 
gram has been in operation in Nigeria since 2002, it is 
still not universally accessible especially in semi-urban 
and rural communities. The challenge of accessibility of 
HIV care coupled with poor health seeking behavior lead- 
ing to several out of hospital births may have contributed 
to the increase of HIV & TB co-infection among this very 
young age group. 

We conclude that the rate of HIV infection among pa- 
tients newly diagnosed with TB in Oyo State, Nigeria is 
remarkably higher than previously reported. In addition, 
consistent with reports from some other communities, the 
rate of TB/HIV co-infection among female patients and 
children was remarkably high. These are important fac- 
tors that should be considered in the planning of inter- 
vention measures in the country as well as in other coun- 
tries where both infections are endemic. 

What is already known on this subject? 
 HIV/TB co-infection rate is on the increase espe- 

cially in countries where both infections are ende- 
mic. 

 WHO recommends that HIV counseling and testing 
be offered to all TB patients in countries with gen- 
eralized HIV epidemic such as Nigeria. 

 Accessibility to HIV Counseling and testing (HCT) 
by patients with TB is a major hindrance to achiev- 
ing the above WHO recommendation in sub Saha- 
ran Africa. 

 Most studies on HIV/TB in Nigeria have been done 
in secondary and tertiary hospital settings. 

What this study adds to literature? 
 The true burden of HIV/TB co-infection based on 

data collected from 43 DOTS centres located with- 
in communities in Nigeria is reported for the first 
time. 

 The study shows a remarkably high rate of HIV 
infection among patients newly diagnosed with TB 
in Nigeria. 

 High rate of HIV/TB co-infection among female 
patients and children are significant and therefore 
important factors that should be considered in the 
planning of intervention measures in Nigeria and 
other countries where TB and HIV are endemic. 
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