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Abstract
Background: HIV–tuberculosis (TB) co-infection has emerged as a major public health threat throughout the world. 

According to the 2013 WHO global TB report, there were 1.1 million (13%) TB/HIV co-infection, among these, the African 
Region (essentially sub-Saharan Africa) had by far highest TB/HIV co-infection (75%). In 2012, WHO estimated 230,000 
new cases of TB in Ethiopia (247 per 100,000); of whom 9819 (10%) were HIV positive. On the other hand treatment 
outcome for HIV/TB co-infected patients are worse than those TB only patients. The aim of this study was to assess 
tuberculosis treatment outcome among HIV infected TB patients in southwest Ethiopia. 

Methods: We analyzed the records of 2150 tuberculosis patients registered at Mizan Aman General Hospital 
from June 2010 to July 2013. Tuberculosis type and treatment outcome were categorized according to the national 
tuberculosis control program guideline. Data analysis was performed using the statistical package SPSS for windows, 
version 20. 

Results: Of 2150 records reviewed, 397 (18.5%) TB patients (210 male and 187 female) were found to be positive 
for HIV. Treatment success rates of HIV infected TB patients after completion of dose regimen was 29% (115). Of which, 
4% (16) were cured, 24.9% (99) treatment completed, 1.3% (5) defaulted, and 5.5% (22) were died. 

Conclusion: A high prevalence of HIV infection, and poor treatment success rate was observed among tuberculosis 
patients. A high proportion of TB patients’ died, which is a serious public health concern that needs to be addressed 
urgently. Thus, to improve TB treatment outcomes TB/HIV integration as well as improved counseling and health 
education to reduce treatment interruption is required in our setting.
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Introduction
Tuberculosis (TB) and HIV are a major public health challenges, 

particularly in resource-limited settings where there are minimal 
resources for infection control, diagnosis, and treatment [1]. In 2012, 
there were a total of 8.6 million incident TB cases (122 cases per 100,000 
population) and 1.3 million death from the disease [2]. According 
to WHO global TB report (2013), there were 1.1 million (13%) TB/
HIV co-infection. Among these, the African Region (essentially sub-
Saharan Africa) had by far the highest TB/HIV co-infection (75%). In 
2012, WHO estimated 230,000 new cases of TB in Ethiopia (247 per 
100,000); of whom 9819 (10%) were HIV positive. Ethiopia ranks 7th on 
the list of 22 countries that shoulder the highest TB burden.

The interaction between HIV and TB in persons co-infected with 
HIV and TB is bidirectional and synergistic. TB is the leading cause 
of morbidity and mortality in HIV-infected patients [3,4]. Similarly, 
infection with HIV is the most powerful known risk factor predisposing 
for Mycobacterium tuberculosis (MTB) infection and progression to 
active disease, which increases the risk of latent TB reactivation by 
20-folds [5]. In addition to increasing individual susceptibility to TB
following MTB infection, the increased burden of HIV-associated TB
cases also increases MTB transmission rates at the community level [6]. 

In many countries, poor treatment and acquired HIV infection 
have been found to be the major reasons for the renaissance of TB [7]. 
TB treatment outcomes for HIV positive TB patients are worse than 
those for HIV-negative and HIV co-infection was associated with poor 
TB treatment outcomes (default and death) [8,9]. HIV-associated TB is 
related to an increased risk of TB deaths [10] and if HIV prevalence in 
the community continues to increase, however, it further affect the TB 

control program, by decreasing cure rates and increasing mortality and 
recurrent TB. Moreover, failure to complete TB treatment is associated 
with very high rates of recurrence especially in HIV-infected patients 
[11].

As the impact of HIV on TB, and the implications for TB and 
HIV control, has been acknowledged as a public health challenge in 
Ethiopia; understanding TB treatment outcomes of HIV infected 
TB cases may provide an indication of the effectiveness of national 
TB programmes. We, therefore conducted a retrospective study to 
explore TB treatment outcomes of HIV infected TB patients registered 
in Mizan Aman General Hospital, southwest Ethiopia. Treatment 
outcomes for coinfected patients are compared with those for TB 
patients in the province. Despite having a relatively well functioning 
national program in place, there are few published reports on HIV-TB 
co-infections from India.
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Materials and Methods
Study setting

This study was conducted in the southern region of Ethiopia in 
Mizan Aman General Hospital, Bench Maji Zone. Bench Maji Zone 
consistently has one of the highest HIV prevalence in southern region of 
Ethiopia. The hospitals was located in urban area and served as referral 
centers for health centers, community clinics and other private health 
facilities within the zone and two surrounding zones. The hospital 
has a TB clinic where patients with TB are registered and treated 
according the Directly Observed Therapy; Short-Course (DOTS) 
strategy operating under the National Tuberculosis and Leprosy 
Control Program (NTLCP) of Ethiopia [12]. The DOTS intervention 
includes providing recommended drug therapy for all registered TB 
cases, provider-initiated counseling and testing (PICT) of all registered 
TB cases for HIV, and ART linkage for antiretroviral therapy (ART) for 
all eligible HIV-positive TB cases.

Study design and data collection 

A retrospective review of medical records of all tuberculosis 
patients registered from June 2010 to July 2013 at TB Clinic of Mizan 
Aman General Hospital for an estimation of prevalence of HIV 
and tuberculosis treatment outcome among patients with TB/HIV 
co-infection. The registration documents reviewed contain basic 
information such as patient's age, sex, disease status, tuberculosis type, 
HIV status, and treatment outcome. 

Statistical analysis

Data were entered and cleared using Epidata version 3.1 and 
analysis was performed using the statistical package SPSS for windows, 
version 20. A summary descriptive analysis was made calculating 
various summary statistics; central tendency, percentages, and 
frequency was done.  

Ethical considerations 

The study was approved by Health Research Ethical Review 
Committee of Aman health Science College. Letter of co-operation was 
obtained from Bench Maji zone health department. 

Definitions 

Types of TB and treatment outcomes were defined according to the 
standard definitions of the NLCP adopted from WHO [13]. Types of TB 
was classified as: SPPTB (patient with one or more initial sputum smear 
examinations, direct smear microscopy, AFB-positive; or one sputum 
examination AFB positive plus radiographic abnormalities consistent 
with active pulmonary TB as determined by a clinician), smear-negative 
pulmonary TB (SNPTB: patient with pulmonary TB who does not meet 
the criteria for SPPTB), and Extra-pulmonary TB (EPTB: patient with 
TB of organs other than the lungs. Patients’ treatment outcomes were 
classified as: cured (finished treatment with negative bacteriology result 
at the end of the treatment), treatment completed (finished treatment 
but without bacteriology result at the end of their treatment), defaulted 
(patients who interrupted their treatment for two consecutive months 
or more after registration), treatment failure (remaining smear-positive 
at five months despite correct intake of medication), died (patients who 
died from any cause during the course of treatment), transferred out 
(patients whose treatment result is unknown due to transfer to another 
health facility), and successfully treated (a patient who was cured or 
completed treatment).

Results 
A total of 2150 TB patients reported in the TB clinic of Mizan 

Aman general hospital between July 2010 and June 2013. Of them, 
397 were reported TB and HIV co-infection, which indicates 18.5% 
prevalence in this sample. Of whom, 210 (52.9%), were males. The 
majority, 181 (46.6%), of the HIV infected TB patients belonged to the 
age group of 15-29 years. Three hundred eighty six (97.2%) of the HIV 
infected TB patients were new cases and the rest, 9 (2.3%) were relapse 
cases and 2 (0.5%) were return after defaulting. Out of the HIV infected 
TB patients, 261 (65.7%) had SNPTB, followed by 70 (17.6%) and 66 
(16.7%) who had SPPTB and EPTB, respectively (Table 1). Looking 
into the distribution of types of TB among HIV infected TB patients; 
the proportion of SNPTB, SPPTB and EXPTB was 65.7%, 19.5% and 
14.8% among males respectively (Table 2). 

The overall treatment outcome of HIV infected TB patients were 16 
(4.0%) cured, 99 (24.9%) completed the treatment, 5 (1.3%) defaulted, 
22 (5.5%) died, and 225 (64.2%) were transferred out. No treatment 
failure was recorded in HIV-positive TB patients. The Treatment 
Success Rate (TSR) of all types of TB among HIV infected TB patients 
was 115 (29.0%). TSR among HIV infected SPPTB patients was 23 
(32.9%), and was 69 (26.4%) and 23 (34.8%) among HIV infected 
SNPTB and EXPTB patients, respectively (Table 3).   

Discussion
HIV co-infection among TB patients is well recognized as a major 

Characteristics Frequency Percent
Sex 

Male 210 52.9
Female 187 47.1

Age group 
0-14 years 22 5.6
15-29 years 186 46.6
30-44 years 153 38.5
45-59 years 31 7.8
≥60 years 6 1.5

Disease status 
New 386 97.2
Relapse 9 2.3
Return after default 2 0.5

Types of TB 
SPPTB 70 17.6
SNPTB 261 65.7
EXPTB 66 16.6

Table 1: Socio-demographic and clinical characteristics of HIV infected TB patients  
(N=397) in Mizan Aman General Hospital, 2010-2013.

Characteristics Types of TB
SPPTB N  (%) SNPTB N  (%) EXPTB N  (%)

Sex 
Male 41 (19.5) 138 (65.7) 31 (14.8)
Female 29 (15.5) 123 (65.8) 35 (18.7)

Age group 
0-14 years 2 (9.1) 16 (72.7) 4 (18.2)
15-29 years 37 (20.0) 117 (63.2) 31 (16.8)
30-44 years 28 (18.3) 101 (66.0) 24 (15.7)
45-59 years 2 (6.5) 22 (71.0) 7 (22.6)
≥60 years 1 (16.7) 5 (83.3) 0  (0.0)

Table 2: Distribution of types of TB among HIV infected TB patients by sex and age 
in Mizan Aman General Hospital, 2010-2013. 
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public health problem, especially in resource constraint settings. In 
this study, the prevalence of HIV co-infection among TB patients 
was 18.5%; nearly similar to the studies conducted in Brazil (19%) [8] 
and in Nigeria (20%) [14]. However, this finding is lower than that of 
study conducted in northwest Ethiopia (25%) [15], and higher than 
the northwest Ethiopia study (11.4%) [16] and that of 2013 WHO 
report for Ethiopia (10%). Since the study area is gold mining area this 
increases non stable sexually active people, thus study area signifies the 
urgent need urgent effective health intervention.

The higher prevalence of co-infection among males in the 
sexually active age groups in this study, is in agreement with the study 
conducted in northwest Ethiopia. This can be usually due to exposure 
of these groups to sexual activities and probably due to the migration 
of adult male population to the study area for gold mining.  Moreover, 
the greater proportion of SNPTB cases observed among HIV infected 
TB patients in this study is supported by other study findings [17]. This 
might be associated with variation in the concentration of acid fast 
bacilli in the sputum and the rate of caseation necrosis.

The success rate of all cases of TB (29.0%) in this study were 
unsatisfactory when compared to the studies conducted in north India 
that reported a TSR of 77% [18].  TSR of 66.6% in HIV infected SPPTB 
patients was also reported in Nigeria study [19], which is higher than 
TSR reported in our study (32.9%). A greater success was reported 
in one study in Brazil, which observed a 55.8% cure rate among TB/
HIV co-infected patients. The low treatment success rate observed in 
this study might be attributed to the high transferred out rate (56.8%), 
were treatment outcome of patients who were transferred out were 
unknown. 

Unfavorable treatment outcomes in this study, including default 
(1.3%) and death (5.5%) were lower than the findings in other studies. 
The overall default rate in the current study was lower than that of 
8.1% and 9% observed among HIV infected TB patients in north India 
and in Nigeria, respectively. High rate of default is a major problem 
in the management of patients in the programme and is associated 
with adverse drug reactions, social stigma and lack of awareness of the 
disease. 

The death rate while on treatment (5.5%) in this study was lower 
than death rate reported from India (13.2%) and Nigeria (16%) 
studies. Furthermore, the death rate of SPPTB HIV infected patients 
in this study was also lower than the study conducted in Brazil. These 
differences might be due to the high prevalence of transfer out in our 
study area, which needs additional investigation. In countries with 
high HIV prevalence, TB deaths are crucial for monitoring programme 
performance, but are limited by incomplete coverage of all incident 
TB cases, inaccurate routine programme reporting of deaths, and the 
unknown contribution of deaths from TB and HIV alone [20,21].

Conclusion
A high prevalence of HIV co-infection (18.5%) was observed 

among tuberculosis patients treated at Mizan Aman General Hospital 
in southwest Ethiopia. The treatment success rate of HIV co-infected 
TB patients was unsatisfactorily low (29%). A high proportion of 
patients died (5.5%), which is a serious public health concern that 
needs to be addressed urgently. Thus, to improve treatment outcome 
of tuberculosis patients TB/HIV integration as well as improved 
counseling during the intensive and continuation phases of treatment 
and health education to reduce treatment interruption is required in 
our setting.
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