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ABSTRACT: This study aimed to determine the prevalence of HIV and TB among patients on directly observed 
treatment of short-course (DOTS) in Abeokuta, Nigeria. Two hundred DOTS attendees (124 males and 76 females, 
age range: 16 to 75 years of age) at the Department of Health Services, UNAAB were randomly recruited for this 
study from January 1999 to July 2010. Samples of sputum and blood were collected and processed using standard 
laboratory procedures. All the patients’ sera were screened for antibodies to HIV-1/2 using two rapid ELISA kits. 
Sputum was examined for presence of Mycobacterium tuberculosis using Ziehl-Nelson’s staining method. The 
results showed that of the 200 patients enrolled in the DOTS, 30 (15.0%) patients were only acid-fast bacilli positive, 
3 (1.5%) were only positive for anti-HIV antibodies and none (0.0%) was positive for both HIV antibody and TB. 
We observed that patients ≥ 40 years had higher infection rate for TB (21.5%) and HIV antibody (3.1%). 
Statistically, there was no significant difference in the distribution of HIV and TB infections with respect to age 
(P>0.05). Males and females appeared comparable in either infection rate (P = 0.05). Students had higher infection 
rate for TB (16.7%) and non-student had higher rate for HIV (1.6%); these differences were not statistically 
significant (P > 0.05). Those in the urban area had higher infection rate for TB (17.2%) while those in the rural area 
had higher infection rate for HIV (1.9%). Statistically, there was no significant difference between these values with 
respect to residential areas. The findings of this study have further confirmed that TB and HIV infections are 
common in Abeokuta, an urban area of Ogun State, Nigeria.  
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1. INTRODUCTION 

Africa is facing the worst tuberculosis (TB) 
epidemic since the advent of the antibiotic era. Driven 
by a generalized human immunodeficiency virus (HIV) 
epidemic and compounded by weak health care 
systems, inadequate diagnostic laboratories and 
conditions that promote transmission of infectious 
agents, the devastating situation has become 
exacerbated by the emergence of drug-resistant strains 
of Mycobacterium tuberculosis (M. tuberculosis) 
(Chaisson and Martinson, 2008). HIV and TB are the 
two leading causes of death and continue to be a 
serious problem in developing countries (Baltussen et 
al., 2005). It is estimated that these countries account 
for about 35% of all reported HIV cases in the world 
(Haskins et al., 2009). It is now the leading cause of 
death in Africa replacing malaria and other 
communicable diseases (Umolu et al., 2005).  

The TB epidemic is on the rise in most countries, 
including Nigeria. Over the past decades, TB incidence 
has increased in several countries in Africa. Available 
data suggest that this increase is mainly as a result of 
the burden of HIV infection in those countries because 
HIV infection induces immunosuppression. The 
epidemic of M. tuberculosis has affected about one-
third of the world’s population creating an adverse 
impact socially and economically in developing 
countries (Malen et al., 2006). TB, caused by the 
bacterium M. tuberculosis, is believed to enhance the 
progression of the HIV disease (Haskins et al., 2009). 
This enhancement of the virus has been suggested to be 
a result of the generalized immune activation in 
tuberculosis patients (Paton et al., 2005). Chaisson et al. 
(2004) reported that HIV infection appears to be a key 
component in the development of active TB by rapidly 
increasing its progression. Although very little 
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substantial evidence is currently available, in vitro 
studies have shown that M. tuberculosis induces HIV 
replication thereby increasing the viral load in patients 
with TB (Chaisson et al., 2004). The frequency with 
which HIV and M. tuberculosis infection occur 
together is determined by the epidemiology of each 
disease in a given population. The incidence of TB in 
HIV-infected persons is more than 100 times that of the 
general population. In untreated HIV-infected persons 
who have positive tuberculin skin test, the risk of active 
TB is about 8% per year (Coico et al., 2003). 

The effectiveness of TB therapy is significantly 
lower among patients with HIV and AIDS (Vihrova et 
al., 2007). The World Health Organization (WHO) 
estimates that a person with both HIV and TB infection 
is thirty times more likely to become ill with TB than a 
person with M. tuberculosis infection alone (Reid et al., 
2006). M. tuberculosis strains that are resistant to an 
increasing number of second-line drugs for treating 
multidrug-resistant tuberculosis (MDR-TB) are 
becoming a threat to public health worldwide (Shah et 
al., 2007). Drug resistance accompanied by HIV-
associated immunodeficiency is the main cause of 
treatment failure (Vihrova et al., 2007). The first line of 
TB drugs includes isoniazid (H), rifampicin (R), 
ethambutol (E), pyrazinamide (Z), and streptomycin 
(S). MDR-TB is diagnosed when M. tuberculosis is 
resistant to at least isoniazid (H) and rifampicin (R), the 
two most powerful, first line drugs. The extensively 
resistant form of TB (XDR-TB), in addition to lack of 
sensitivity to H and R, is also resistant to any of 
fluoroquinolones, and at least one of second-line 

injectable drugs e.g. kanamycin and amikacin (Migliori 
et al., 2007).  

In Abeokuta, Ogun State, Nigeria, there is dearth 
of literature on prevalence of HIV and TB co-infection 
and associated risk factors to the best of our knowledge. 
This study was undertaken to determine the prevalence 
of HIV and TB co-infection among patients in 
Abeokuta, Southwestern Nigeria from 1999-2010. 
 
2. MATERIALS AND METHODS 
2.1. Study area: This study was conducted from 
January 1999 to July 2010 in the Department of Health 
Services, University of Agriculture, Abeokuta 
(UNAAB), Ogun State, Nigeria.  
 2.2. Study population: A total of 200 patients 
suspected of having TB (124 males and 76 females) in 
DOTS centre at the Department of Health Services, 
UNAAB were enrolled in this study. They were of 
different ages and socioeconomic status. These patients 
were consecutively recruited after giving consents to 
participate in the study. Other relevant information of 
all participants was obtained using a Performa specially 
designed for this purpose. The age of the DOTS 
attendees ranged from 16 to 75 years of age. The male 
to female ratio was 1.7:1. Table 1 summarizes the 
demographic characteristics of the study patients. 
Active pulmonary TB was certified by a medical 
history and clinical findings compatible with 
pulmonary TB, a chest X-ray showing lung 
involvement, and positive sputum smear for acid-fast 
bacilli (AFB) or the culture of M. tuberculosis 
(Vihrova et al., 2007).  

 
Table 1: Demographic characteristics of DOTS attendees in UNAAB, Abeokuta, Nigeria from 1999-2010   

Parameters  No. Tested 
(%) 
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Age Group (years)              
Less than 40  135 (67.5) 11 10 4 7 2 2 5 2 12 34 26 20 
40 and above    65 (32.5) 7 7 3 5 2 2 9 0 5 8 5 12 
Sex               
Males  124 (62.0) 13 11 6 7 2 2 5 1 10 24 19 24 
Females    76 (38.0) 5 6 1 5 2 2 9 1 7 18 12 8 
Occupation               
Students    78 (39.0) 7 4 0 0 2 2 4 2 4 16 18 19 
Non-students 122 (61.0) 11 13 7 12 2 2 10 0 13 26 13 13 
Area (residential location)              
Rural  107 (53.5) 12 7 3 4 2 2 5 0 3 29 19 21 
Urban    93 (46.5) 6 10 4 8 2 2 9 2 14 13 12 11 
Total 200(100.0) 18 17 7 12 4 4 14 2 17 42 31 32 

 
2.3. Assay for HIV-1 and 2 Antibodies   

From each study participant, about 5 ml blood 
sample was collected by venipuncture into plain tubes. 
The samples were transported in a commercially 
available collection and transport system for TB and 
HIV to the Medical laboratory unit, Department of 

Health Services, UNAAB for analysis and processed 
using standard laboratory procedures. The blood 
samples were centrifuged and the sera were used for 
the analysis. All the sera were screened for antibodies 
to HIV-1/2 using WHO-approved kits, the 
DETERMINE® HIV-1/2 (Abbott laboratories) and 
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HIV-1/2 STAT-PAK® (Chembio Diagnostic Systems, 
Inc.). The sensitivity and specificity of both kits ranged 
from 99.0%-100.0%. The test and interpretation were 
carried out according to the manufacturer’s 
specifications. Both positive and negative control 
plasma were run along with the test samples, using the 
same procedure.  
2.4. Sputum Analysis  

Sputum was examined for presence of M. 
tuberculosis using Ziehl-Nelson’s staining method as 
described by Cheesbrough (2006). Further 
confirmation of a positive sample was done by 
microscopy.  
2.5. Statistical analysis 

All data generated were presented with 
descriptive statistics; in order to establish relationship 
between infection rate and factors such as age and 
gender,  χ2 statistical test was used (level of 

significance set at p < 0.05). SPSS 15.0 for Windows 
was used for the analysis. We also calculated trends in 
reporting rates for 1999–2010 by age, sex, and setting 
(urban and rural) and expressed as average percentage.  
 
3. RESULTS ANALYSIS 

Table 2 shows the groupings and group-
specific prevalence rates of the study patients. Of the 
200 suspected TB patients in the DOTS, 30(15.0%) 
patients were AFB positive, 3(1.5%) were positive for 
HIV antibodies and none (0.0%) was positive for dual 
TB and HIV infection. There were 124 (62.0%) males 
and 76 (38.0%) females, their age ranged from 16 to 75 
years. Statistical analysis however, showed no 
significant difference in the prevalence of HIV or TB 
with respect to age, sex, occupation and locations (P> 
0.05).  

 
Table 2: Group-specific prevalence rates and risk factors for TB or HIV infection among attendees of DOTS 
in Abeokuta, Ogun State, Nigeria from 1999-2010. 

Factors No. tested 
(%) 

No. positive for 
AFB (%) 

No. positive for 
HIV (%) 

No. positive for TB 
and HIV (%) 

Age Group (years)     
Less than 40  135 (67.5) 16 (11.8) 1 (0.7) 0 (0.0) 
40 and above    65 (32.5) 14 (21.5) 2 (3.1) 0 (0.0) 
Sex      
Males  124 (62.0) 19 (15.3) 0 (0.0) 0 (0.0) 
Females    76 (38.0) 11 (14.5) 3 (3.9) 0 (0.0) 
Occupation      
Students    78 (39.0) 13 (16.7) 1 (0.9) 0 (0.0) 
Non-students 122 (61.0) 17 (13.9) 2 (1.6) 0 (0.0) 
Area (residential location)     
Rural  107 (53.5) 14 (13.1) 2 (1.9) 0 (0.0) 
Urban    93 (46.5) 16 (17.2) 1 (1.1) 0 (0.0) 
Total 200(100.0) 30 (15.0) 3 (1.5) 0 (0.0) 

 
Table 3: Annual distribution of TB and HIV infections among DOTS attendees in Abeokuta, ogun State, 
Nigeria, 1999-2010. 

Year of 
study 

No. Tested 
(%) 

No. Positive for AFB 
(%) 

No. Positive 
HIV (%) 

No. Positive for TB & HIV 
(%) 

1999 18 (9.0) 4 (22.2) 0 (0.0) 0 (0.0) 
2000 17 (8.5) 3 (17.6) 0 (0.0) 0 (0.0) 
2001 7 (3.5) 1 (14.3) 0 (0.0) 0 (0.0) 
2002 12 (6.0) 1 (8.3) 0 (0.0) 0 (0.0) 
2003 4 (2.0) 1 (25.0) 0 (0.0) 0 (0.0) 
2004 4 (2.0) 2 (50.0) 0 (0.0) 0 (0.0) 
2005 14 (7.0) 2 (14.3) 0 (0.0) 0 (0.0) 
2006 2 (1.0) 0 (0.0) 0 (0.0) 0 (0.0) 
2007 17 (8.5) 1 (5.9) 0 (0.0) 0 (0.0) 
2008 42 (21.0) 3 (7.1) 2 (4.8) 0 (0.0) 
2009 31 (15.5) 3 (9.7) 1 (3.2) 0 (0.0) 
2010 32 (16.0) 9 (28.1) 0 (0.0) 0 (0.0) 
Total 200(100.0) 30 (15.0) 3(1.5) 0 (0.0) 
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Table 3 shows the annual prevalence rates of 
TB and HIV antibody among DOTS attendees in 
Abeokuta, Ogun State, Southwestern Nigeria from 
1999 to 2010. HIV antibodies were detected only in 
samples collected in 2008 (4.8%) and 2009 (3.2%) with 
higher rate of infection occurring in year 2008 than in 
2009. The annual distribution of TB showed a 
decreasing trend from 4 patients in 1999 to zero in 
2006, after which it rose from 1 in 2007 to 9 in 2010. 
 
4. DISCUSSION  

This study was carried out to determine the 
prevalence of HIV and TB co-infection among patients 
in Abeokuta, Southwestern Nigeria from 1999-2010. A 
total of 200 samples of sputum and blood were 
collected from DOTS center attendees between January, 
1999 and July, 2010; of which 30 (15.0%) were 
positive for AFB and 3 (1.5%) were positive for 
antibodies to HIV. The 15.0% AFB positivity reported 
in this study is lower than the 23.0% reported for AFB 
by both microscopy and culture in a study by Idigbe et 
al. (1998) among prison inmates in Lagos. However, it 
is higher than the 7.0% recorded in the general 
population in Lagos (Idigbe et al., 1998).  

From this study, the age range of DOTS 
attendees was 16 to 75 years of age. The study showed 
that TB infection was relatively high in age group 40 
years and above compared to subjects in age group less 
than 40 years. Previous studies have reported highest 
prevalence of HIV infection and TB in age group less 
than 40 years of age (Nnorom et al., 1996; Bruchfeld et 
al., 2002; Obiora et al., 2004). Obiora et al. (2004) also 
reported higher infection rate for TB among <20 years 
and 21–30 years old subjects in Benin and Irrua, 
Nigeria. Nnorom et al. (1996) reported higher infection 
rate for TB among 16-30 age group in urban and rural 
communities in Nigeria. 

In this study, the male:female ratio was 1.63:1 
with comparable 15.3% and 14.5% TB prevalence 
respectively for male and female participants (Table 2). 
This somewhat disagrees with the Mota et al. (2006) 
who reported that TB infection was more in males 
(80.0%) than females. The higher rates of TB reported 
by Nnorom et al. (1996) and Obiora et al. (2004) were 
also contrary to our observation in this study. The 
prevalence of TB without HIV coinfection was higher 
in males than females, though the difference was not 
statistically significant; this is consistent with other 
studies (Bruchfeld et al., 2002; Akpaka et al., 2006).  

Also, a look at the occupational distribution 
revealed that non-students had the higher proportion of 
patients (Table 2). However, higher prevalence of TB 
was found among students than the non-students, while 
higher seroprevalence of HIV antibody was found 
among non-students compare with the students. 
Interestingly, none of these differences were 

statistically significant. The high prevalence of TB 
among these occupational groups underscores the need 
for intervention strategies that are focused, gender- 
sensitive and culturally appropriate. Obiora et al. (2004) 
reported no significant difference in the prevalence of 
TB and HIV-PTB infection rate in Benin and Irrua 
when sex and occupation of the subjects are considered.   

From Table 3, it can be observed that there was 
a decrease form 1999 to 2003, then a rise in 2004 and 
2005 with no reported AFB positivity in 2006. An 
increase was also observed from 2007 to 2010 (Table 
3). A similar result was reported in Ibadan by Ige et al. 
(2006). Also, the number of TB patients decreased 
from a total of 4 in the year 1999 to 1 in 2003 and from 
2 in 2004 to 0 in 2006. The decrease in number was 
most likely due to the fact that directly observed 
therapy short-course (DOTS) are now available at other 
centres within the city and its environs. A similar 
assertion was also made by Ige et al. (2006) in their 
study at Ibadan. Our study differs slightly from Ige et 
al. (2006), in that no HIV/TB coinfection was reported. 

The limitation of the study is that it was 
conducted using one tertiary institution, and located in 
the rural area of Abeokuta city; these results may 
reflect what is happening in other similar heath 
institutions in the metropolis. The generalizability of 
our findings is also limited because participants were 
voluntary and self-selected. The power to observe 
statistically significant findings is limited because the 
study included only small numbers of cases of 
suspected TB infection.  

In conclusion, the study showed no significant 
difference in the prevalence of HIV or TB with respect 
to age, sex, occupation and locations (P> 0.05). 
However, the results of this study have further 
highlighted the fact that TB and HIV infections are 
common in Abeokuta, an urban area of Ogun State, 
Nigeria.  
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