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Abstract
Background: Human immunodeficiency virus (HIV) associated tuberculosis (TB) remains a major global public health chal-
lenge, with an estimated 1.4 million patients worldwide. Co-infection with HIV leads to challenges in the diagnosis and treatment 
of  patients. 
Objectives: The aim of  this study was to assess treatment outcomes of  a cohort of  smear positive TB-HIV co-infected patients 
over a five-year study period.
Methods: A retrospective cohort study of  600 smear-positive tuberculosis patients registered at the chest unit of  the University 
of  Nigeria Teaching Hospital, Enugu from January 2008 to December 2012 was done. The data was analyzed using SPSS Ver-
sion 17.
Results: One hundred and three (17.2%) of  the patients were co-infected with TB/HIV, while 398 (66.3%) and 99 (16.5%) were 
HIV negative and unknown respectively. Among the co-infected patients, 45(43.7%) were cured as against 222(55.8%) in the TB-
HIV negatives (Z=4.53, p=0.000, 95%CI= 0.12-0.34). Respectively in the TB-HIV co-infected and TB-HIV negative patients, 
treatment completed were 21(20.4%) and 71(17.8%) (Z=9.15, p=0.000, 95%= 0.4035-0.60); defaulted 19(18.5%) vs 70 (17.6%) 
(Z=9.29, p=0.000, 95%CI=0.42-0.60), died 10(9.7%) vs. 6(1.5%) (Z=1.22, p=0.224, 95%CI= -0.0286-0.1086), and failures were 
1(0.9%) vs. 7(1.8%) (Z=2.48, p=0.013, 95%CI=0.04-0.10). Treatment success rate was lower in TB-HIV co-infected patients, 
64.1% compared to TB-HIV negative patients with 73.6%. Also those that defaulted among the TB-HIV co-infected patients 
(18.5%) were higher than 17.6% among TB-HIV negative patients, a difference of  0.9%.
Conclusion: Findings demonstrate that HIV co-infection affects TB treatment outcomes adversely. Treatment adherence, time-
ly and sustained access to antiretroviral therapy for TB/HIV co-infected patients are important.
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Introduction
Tuberculosis (TB) now ranks alongside as a leading cause 
of  death worldwide, while TB and Human Immunodefi-
ciency Virus (HIV) are among the 10 leading causes of  
death in Africa1,2. HIV fuels the TB epidemic, while TB is 

the commonest cause of  death among people living with 
HIV1. Out of  1.2 million estimated deaths due to HIV, 
TB accounted for 0.4 million deaths among HIV positive 
people1.Globally, 9.6 million people are estimated to have 
fallen ill with TB in 2014. Men constituted the highest 
5.4 million, women 3.2 million, while children were 1.0 
million. 12% of  the new cases in 2014 were HIV positive. 
Also, WHO estimated 1.2 million people living with HIV 
developed TB in 2014. However, only 6 million new TB 
cases were reported in 20141.  

Recently, Nigeria was ranked thirteenth among the 22 
high burden countries in the world that accounted for 80 
percent of  TB cases, with a total of   564,460 TB cases 
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occurring annually.  The overall TB prevalence in Nigeria 
reported in 2014 was 330 per 100,000 population, and 
HIV prevalence during the period was 18% among inci-
dent TB cases1.  HIV prevalence increased from 2.2% in 
1991 to about 27% in 2008.3,4,5.  In 2014, total TB cases 
notified were 91,354, while HIV-positive TB patients was 
about 19%1.

Tuberculosis is also a leading killer disease among people 
living with Human immunodeficiency virus (PLHIV), 
with an estimated one in four deaths among PLHIV at-
tributable to TB.6 The Human immunodeficiency virus 
(HIV) is one of  the most important risk factors associ-
ated with an increased risk of  latent TB infection pro-
gressing to active TB disease.7 The World Health Organi-
zation (WHO) reported that the proportion of  TB cases 
co-infected with HIV was highest in countries in African 
region in 2014. Overall, 32% of  TB cases were estimated 
to be co-infected, which accounted for 74% of  TB cases 
among people living HIV worldwide1.  
The Human immunodeficiency virus (HIV) pandemic 
presents a significant challenge to global tuberculosis 
(TB) control.7  HIV-infected people have an annual risk 
of  5% to 15% of  developing active TB once infected.8  In 
a presentation at the Physician Research network, Munsiff  
reported that more than half  of  TB cases in many sub-
Saharan African countries are in HIV-infected persons, 
and that AIDS epidemic has caused marked acceleration 
of  the TB epidemic worldwide particularly in Africa8.

The HIV/AIDS pandemic is not only fuelling the burden 
of  TB, but also poses a great challenge to its diagnosis 
and management1.  It is also one of  the factors respon-
sible for the non-achievement of  the WHO TB detec-
tion and cure rate targets of  70% and 85% respectively9. 
As TB and HIV are known to potentially enhance and 
worsen the effects of  each other,  to successfully mitigate 
the dual burden of  TB/HIV in populations at risk of, or 
affected by both diseases, the World Health Organization 
(WHO) recommends a combination of  measures which 
includes priority on operational research and collabora-
tive activities involving intensified case finding, preven-
tive and curative therapy.6,7 The necessity of  sustaining 
the collaborative efforts among the stakeholders in the 
common fight against TB and HIV  was emphasized in 
the 2014 World TB and HIV/AIDs  days, where all the 

partners caring for those most at risk of  the dual diseases 
were called upon to continue to work together to ensure 
the elimination of  TB as a public health problem by 2050, 
and achieving the bold target of  ending AIDS together 
by 2030.10,11

The devastating effects of  TB and HIV/AIDS to health 
and human development, and its immediate and grave 
public health and socio-economic threat in developing 
countries have made it to be declared a global emer-
gency12.  By March, 2013, 84 countries had reported at 
least one MDR-TB case, with grave consequences to the 
Nations’ TB-HIV treatment and control programs. Our 
study was to find out the treatment outcomes of  TB-HIV 
positive and TB-HIV negative patients treated within the 
period. 
 
Methods 
Study design
This is a cross sectional study, five years retrospective co-
hort analysis of  the treatment outcomes of  smear positive 
TB and TB/HIV co-infected cases seen and treated at the 
Presidential Emergency Programme Fund for Aids Re-
lief  (PEPFAR) and Directly Observed Treatment Short 
course (DOTS) units at the University of  Nigeria Teach-
ing Hospital ( UNTH), Enugu, Nigeria.  In each centre, 
patients are offered the opportunity to be screened for 
both TB and HIV, and referred appropriately depending 
on the results for further confirmatory investigation and 
management.

Patients and data collection
We retrieved folders and treatment cards for TB patients 
registered in the TB central register between the 1st of  
January 2008 and 31st December, 2012 from the institu-
tion’s records department. The folders were sorted and 
marked positive or negative according to sputum smear 
results. The folders marked sputum smear positives were 
further classified using the laboratory results as TB-HIV 
positive cases (TB/HIV co-infected), TB-HIV negative 
cases, and unknown HIV status.  A total of  950 case files 
were reviewed, 250 were sputum smear negatives, while 
700 were sputum smear positives.  Out of  the 700 spu-
tum smear positives, 100 did not meet the stated eligibility 
or inclusion criteria. Thus, all together, 600 case files were 
included for the study (Figure 1).
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Figure 1: Study flow chart 
  

 
  

Treatment outcome definitions
Treatment outcomes were defined according to Nigeria 
National Tuberculosis and Leprosy Control Programme 
Guidelines3. Cured defined as any patient who was smear 
positive at diagnosis, who completed treatment and who 
is smear negative at the end of  6th or 7th month of  treat-
ment and at least one previous occasion. Treatment com-
pleted regarded as any patient who was smear positive 
at diagnosis and who completed treatment but in whom 
smear examination results are not available at the end of  
treatment. Treatment failure is any patient who remains 
or becomes smear positive again at the end of  5th month 
or later during chemotherapy. TB death defined as any 
patient who died during the course of  his/her chemo-
therapy irrespective of  the cause of  death. Defaulter is 
any patient who has interrupted treatment for 8 consecu-
tive weeks or more after the date of  the last attendance 
during the course of  his or her treatment. Transferred 
out case is a patient who has been transferred to another 
treatment centre in another state and whose treatment 
result is not known.  Treatment Success is the sum to-
tal of  patients that were cured and those that completed 
treatment3.

Data analyses
The data was analyzed and frequencies calculated us-

ing Statistical Package for Social Sciences software pro-
gramme (SPSS) version 17. Chi-square was used to test 
for associations between categorical variables, and p val-
ues < 0.05 were considered significant. We used Statistics 
Data Analysis (STATA) version 13.1 to calculate relative 
risks of  TB treatment outcomes/Deaths and HIV status, 
and also calculate the risk ratio of  death while on TB 
treatment caused by HIV.

Ethical approval
Ethical approval for this study was obtained from the 
Ethical Review Committee of  University of  Nigeria 
Teaching Hospital, Enugu, Nigeria. Approval and per-
mission was also obtained from the administrative offi-
cers in charge of  the chest and PEPFAR ART clinics, and 
record department of  UNTH, Enugu.
 
Results
Table 1 shows demographic characteristics of  600 sputum 
smear positive TB patients that were registered between 
1st January 2008 and 31st December 2012. One Hundred 
and three (17.2%) of  the patients were HIV positive, 
while 398 (66.3%) and 99 (16.5%) were HIV negative and 
unknown respectively. The difference between the TB-
HIV positive and TB-HIV negative is statistically signifi-
cant (X2=201.781, p=0.000). More females (53.4%) were 
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registered among the dually infected patients than among 
TB-HIV negative (X2=7.158, p=0.028, 95% CI= 0.3111-
0.52690. Majority of  patients in the both dually infected 

(40.8%) and TB-HIV negatives (45%) were within the 
age groups of  21-30 years (X2=15.042, p=0.001, 95% 
CI=0.1369-0.3484).  

Among the co-infected patients, 45(43.7%) were cured 
as against 222(55.8%) in the TB-HIV negatives (Z=4.53, 
p=0.000, 95%CI= 0.1175-0.3385). Respectively in the 
TB-HIV co-infected and TB-HIV negative patients, treat-
ment completed were 21(20.4%) and 71(17.8%) (Z=9.15, 

p=0.000, 95%= 0.4035-0.5965);while failures were 
1(0.9%) vs. 7(1.8%) (Z=2.48, p=0.013, 95%CI=0.0371-
0.1009). Treatment success rate was lower in TB-HIV co-
infected patients, 64.1% compared to TB-HIV negative 
patients with 73.6%. ( Table 2)
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Demographic 

Characteristics 
TB-HIV 

positive 
(n=103), 
N           (%) 

TB-HIV negative 
(n=398), 
  
N                   (%) 

TB-unknown HIV 
Status 
    (n=99) 
 N              (%) 
  

   X2 p-value    95% CI 

 

Sex:             
         Male 48        46.6 267           67.1 54               54.5 4.240 0.120 0.1038 - 0.3217 
         Female 55        53.4 131           32.9 45               45.5 7.158 0.028 0.3111 - 0.5209 
Age Group (Years):             
          10-20 9              8.7 35                 8.8 20                 20.2 8.554 0.014 0.1702-0.3268 
          21-30 42           40.8 179              45.0 15                  15.1 15.042 0.001 0.1369 -0.3484 
          31-40 27            26.2 94                23.6 18                   18.2 1.254 0.534 0.5677-0.7531 
          41-50 12            11.7 47                11.8       23                23.2 6.552 0.038 0.2537-0.4232 
          51-60 10             9.7 21                  5.3 14                 14.1 8.204 0.017 0.0223-0.1750 
          61-70 3              2.9 16                   4.0 6                     6.1 1.152 0.562 0.0610-0.1762 
          >70 0                 0 6                    1.5 3                     3.1         4.234 0.120 0.0108-0.0893 
Marital Status:             
          Married 39            37.9 231              58.0 46                  46.5 4.983 0.083 0.0555-0.2680 
          Single 58           56.3 161              40.5 49                 49.5 3.473 0.176 0.3098-0.5202 
          Widowed 5                4.9 2                    0.5 2                      2.0 8.406 0.015 -0.0074-0.0978 
          Divorced 1                0.9    1                    0.2 0                         0    1.567* 0.457 -0.0197-0.0506 
          Not 

Documented 
0                 0 3                     0.8 2                       2.0 2.919 0.232 -0.0169-0.0533 

Occupation:             
          Student 34           33.0 105              26.4 40                 40.3   4.169 0.125 0.1396-0.3394 
   Civil Servant 23            22.3 21                   5.3 17                17.2 25.224 0.000 -0.0668-0.1227 
          Farmer 12           11.7 14                   3.5 23                 23.2 33.874 0.000 -0.0584-0.858 
          Driver 21            20.4 1                    0.2   6                       6.1 62.289 0.000 0.1264-0.2939 
    House    wife 11            10.7 3                    0.8 1                     1.1 22.143 0.000 0.0243-0.1619 
          Others 2               1.9 254             63.8 12                  12.1 82.182 0.000 0.1643-0.2831 

        Chi square of the HIV status of the patients: X2=    201.781         p= 0.000 

  



Table 2: Treatment outcomes of the TB patients in relation to HIV status 
 
Treatment outcomes TB-HIV Positive 

N = 103  (%) 

TB-HIV Negative 

N = 398    (%) 

TB-unknown  

HIV status 

N = 99  (%) 

 

Z score P-value 95% CI 

Cured 45           43.7 222             55.8 61        61.6 4.53 0.000 0.1175-0.3385 

Completed 21          20.4 71               17.8 9            9.1 9.15 0.000 0.4035-0.5965 

Defaulted 19           18.5 70               17.6 20        20.2 9.29 0.000 0.415-0.6042 

Transferred out 7               6.8 22                 5.5 6            6.1 3.32 0.001 0.0800-0.2200 

Died 10             9.7 6                    1.5 3           3.0 1.22 0.224 0.0286-0.1086 

Failure  1                0.9 7                    1.8 0             0.0 2.48 0.013 0.0371-0.1009 

 
The relative risk of  TB treatment unfavourable outcomes 
and HIV was found to be RR=2.09 at Confidence In-
terval (CI 1.26 – 3.43); X2 = 7.128,  P=0.028, and this is 
statistically significant. The Relative risk of  TB treatment 
unfavourable outcome was higher in the age group (31-40 
years) compare to other age groups RR= 1.47, (CI=0.88 
– 2.44); X2 = 0.756, P=0.993. The risk ratio of  death 
while on TB treatment by HIV status was 4.27 at CI = 
1.64 – 11.06); X2 = 10.61, P= 0.001.

Discussion
HIV infection is considered the main risk factor for the 
increase in the number of  TB patients and poor treat-
ment outcomes. Regional and countries studies on TB/
HIV co-infection revealed a wide prevalence values rang-
ing between 2.93% to 72.34% , with pooled prevalence 
value of  23.51% (95% CI 20.91-26.11)14. Other survey 
studies focusing on treatment outcome of  TB/HIV co-
infection in positive and negative smear pulmonary tu-
berculosis patients within Nigeria, sub-Sahara Africa and 
Asian countries also found high and differing co-infec-
tion rates ranging from 23% to 42%.5,14,19-24 

In our study, although the sero-prevalence of  17.2% fall 
within the wide range as found in the regional and coun-
tries studies, it however contrasts the prevalence values 
range documented in the African sub-regions and Asian 
countries studies. This finding is not so uncommon be-
cause difference co-infection prevalence values have been 
found within these same country regions, states and com-
munities. Also the difference may be accounted for by 

the high number of  TB patients with unknown or un-
documented HIV status in this study (Table 1). However, 
the prevalence of  TB/HIV co-infection in our study is 
similar to the studies conducted among women attending 
antenatal care (ANC) in Southern Ethiopia, a four –year 
retrospective study of  HIV in Tuberculosis Patients at 
University Teaching Hospitals in Nigeria and Indian.25-27 
The prevalence value found in our study is still within 
the fluctuating Nigeria National figures of  2.2% in 1991, 
27% in 2008 and 23% in 2012.2,9,12 The difference be-
tween our study and National figures may be due to the 
fact that the National HIV prevalence in TB patients in-
cludes those with sputum smear negative TB, which is 
common among positive HIV persons. 

The socio-demographic variables of  the TB/HIV pa-
tients in our study are similar to those of  other researchers 
within and outside Nigerian state26,28,29.  Although, major-
ity of  the TB patients were males, most of  the TB/HIV 
co-infected were females. The high prevalence of  HIV 
co-infection among females could be due to socio-eco-
nomic and socio-cultural factors affecting women mostly 
in African countries such as poor quality of  life, poor 
housing, overcrowding, under-nutrition, lack of  educa-
tion and empowerment, social placement of  women as 
inferior to men and harmful traditional practices includ-
ing violence against women. The most socio-economic 
productive age group, 21-50 years were most singly and 
dually affected by TB and TB/HIV. This finding is also 
similar to studies carried out in Dabat, Ethiopia, Malawi, 
Cameroonian district hospital and Rwanda.19,20,28,30.
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These findings compare favourably with the results of  
the similar survey studies on TB/HIV done in differ-
ent tertiary institutions in Nigeria15-17; and in Ethiopia18  

where worst treatment outcomes were found among the 
co-infected than those with TB disease only. Although 
several other factors may be contributory to the recorded 
unfavourable treatment outcomes among the TB/HIV 
infected patients, but the dual immune depressing dis-
eases have been found to be the major culprits. The chal-
lenges of  dual TB/HIV co-infection was also reported in 
a study in Indonesia by Pontororing et al where HIV co-
infection in TB patients led to challenges in the diagnosis 
and treatment of  patients and so affected the treatment 
outcomes32.  The HIV co-infected TB patients that died 
in our study is more than those reported in the studies 
done in Cameroon and Malawi, 3.3% and 5% respective-
ly.24,25 This figure in our study is however less than the 
studies done in India (19%) and in a tertiary health facility 
in southeast Nigeria (17%)31.  The cure rate among the 
sputum smear positive TB patients who are HIV negative 
in our study is lower than the WHO recommendation. 
Also, successful treatment outcome (cured & completed 
treatment) was lower in our study than WHO recommen-
dation and Nigeria National TB control target of  85%2. 
The treatment success rates reported in the studies done 
in Nylon district hospital, Cameroon and in a district of  
south India are similar to our findings19,31; while HIV/
TB co-infection treatment success rate was higher in the 
study conducted in Malawi where a success rate of  86% 
was found.20 This finding could be due to lack of  proper 
health education on adherence, a situation capable of  re-
sulting in Multi Drug resistance TB (MDR-TB). 

The defaulter rates for both HIV co-infected TB patients 
and HIV negative TB patients in our study is above the 
Nigeria national TB control programme target of  less 
than 10%. The defaulter rate found in our study is high-
er than 6% reported in the study done Malawi and 16% 
found in India among sputum smear positive TB patients; 
20,31 but  lower than the failure rate in a survey study 
done in Cameroon (23.6%)19. This could be as a result 
of  poor defaulter management despite provision of  re-
charge cards by German Leprosy and TB Relief  Associa-
tion for DOTS providers to make phone calls to default-
ers, and also lack of  proper health education to patients 
on completion of  their treatment irrespective of  any im-

provement in their health condition while on TB treat-
ment. The failure rate observed in our study was higher 
among TB-HIV negative patients than those co-infected. 
Though this finding ordinarily would be unexpected, but 
it may not be unrelated to poor adherence as evidenced in 
the lower treatment completion and higher default rates 
among the patients. Poor adherence to treatment may be 
secondary to inconsistency in health education and as-
sociated socio-economic factors.  However, failure rate 
reported in our study is similar to findings survey studies 
done in Malawi (1%), and South Eastern part of  Nigeria 
(1.1%)5,20.  The result in our study is however less than 
failure rate of  2% reported in the study done in India31. 
The high failure rate in our study might be due to emer-
gence of  multidrug resistance TB, and probably due to 
non adherence to the anti TB drugs by those TB patients 
that are HIV negative compared with TB patients that are 
HIV sero-positive who may have received health care in 
the course of  management of  the dual disease entity.  
 
Conclusion
This study showed that the proportion of  patients co-
infected with TB/HIV disease  differed significantly from 
the patients infected with only TB disease. The findings 
of  this study also demonstrated statistically significant 
differences between the treatment outcome rates among 
TB/HIV co-infected patients and TB-HIV negatives pa-
tients. Urgent health education intervention on adher-
ence factors for all patients registered for treatment and 
the healthcare providers is needed.
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