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Introduction 
According to World Health Organization (WHO), there were 

an estimated 8.7 million incident cases of TB (range, 8.3 million-9.0 
million) globally [1]. Africa, more specifically Sub-Saharan Africa, faces 
the worst TB epidemic, where TB associated morbidity and mortality 
occurs mainly in the economically productive age group (15-60 years) 
[2].

Available data indicated, Ethiopia has been one of the 22 high TB 
burden countries [3] with an incidence and prevalence rate of 300 and 
470 cases per 100,000 populations respectively. Among all new TB cases 
notified to federal ministry of health, 30% were smear positive [4,5].

Moreover, the national adult human immunodeficiency virus 
(HIV) prevalence infection in Ethiopia was 1.5% [6]. In 2009, the HIV/
AIDS Prevention and Control Office (HAPCO) estimated that there 
were around 1,116,216 people living with HIV. There were also a total 
855,720 AIDS orphans in the country [7,8].

TB is the leading cause of death among people living with HIV. 
Almost one in four deaths among people with HIV is due to TB. In 
2010, 350,000 people died of HIV-associated TB [9]. 

TB and HIV co-infection has been well documented in Sub-Saharan 
African set up [10]. Studies showed that the prevalence of co-infection 
was 31.25%, even the rate was as high as 80% [11,12]. Studies in Ethiopia 
also depicted that the co-infection condition has being on increasing 
rate 6.6%, to 75% in the previous decade (1990-2000) [13-18].

TB-HIV co-infection has been associated with different age group 
[17], geographical location [19] and clinical presentation of TB [20-23]. 
For instance, the high prevalence of HIV was observed in patients with 

extra-pulmonary and smear negative tuberculosis than smear positive 
cases [19,22]. 

East Gojam is one of the 11 zones in Amhara region with a total 
population of 2,153,937. Only 8% of the inhabitants of have access to 
electricity. Majority of the inhabitants were farmer (85%). The case 
detection and treatment success rate of TB in the zone was 26% and 
86%, respectively [24,25]. 

Despite this needs, there is no adequate and recent data in Ethiopia 
especially in this study area. Assessment of TB and HIV co-infection 
might be important for the planning, resource allocation, prevention 
and control activities. Therefore this study aimed to assess TB-HIV co-
infection and the possible associated factors among patients attended 
TB clinic in Debre Markos Referral Hospital, Northwest Ethiopia.

Methods
Study setting

The study was conducted at Debre Markos Referral Hospital in 
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Debre Markos, which is 300 km away from Addis Ababa. The hospital 
provides health service to more than 3.5 million populations in its 
catchments. 

In the hospital, DOTS clinic is operating under the National 
Tuberculosis and Leprosy Program (NTLCP) of Ethiopia, under which 
patients are diagnosed with tuberculosis by examination of morning-
spot sputum smears by Zeihel-Nieelsen staining, for the presence of 
Acid fast bacilli (AFB), chest radiographs, and for EPTB, pathological 
investigations were used. A patient with at least two sputum specimens 
who were positive for acid-fast bacilli is smear positive pulmonary TB. A 
patient with symptoms suggestive of TB and radiographic abnormalities 
consistent with pulmonary TB is smear negative pulmonary TB. EPTB 
is confirmed by taking needle aspiration from organ other than TB, run 
AFB and radiographic abnormalities. 

 Patients are referred to the DOTS clinic where they are registered 
and treated according to the National Tuberculosis and Leprosy Control 
Program (NTLCP) [8].

Study design and data collection 

We analyzed a five year retrospective records of 717 tuberculosis 
patients registered at Debre Markos referral Hospital`s DOTS clinic 
from June 2008 to August 2013. Weight of patient was measured by 
weight balance. The reviewed documents contained basic information 
such as patient's age, sex, weight address, TB type, and HIV status.

Inclusion and exclusion criteria 

Inclusion criteria: All data from 2008-2013 in DOTS clinic of 
Debre Markos referral hospital.

Exclusion criteria: Incomplete data on log book of DOTS clinic.

Definitions

According to the standard definitions of the National Tuberculosis 
and Leprosy Control Program guideline (NLCP) adopted from WHO 
[8], the following clinical case definitions were used: 

Incomplete data: If any one of the information which was reviewed 
on log book (patient's age, sex, address, TB type, weight and HIV status) 
was missed. 

Smear-positive pulmonary TB

A patient with at least two sputum specimens which were positive 
for acid-fast bacilli (AFB) by microscopy, or a patient with only one 
sputum specimen which was positive for AFB by microscopy, and chest 
radiographic abnormalities consistent with active pulmonary TB. 

Smear-negative pulmonary TB

A patient with symptoms suggestive of TB, with at least two 
sputum specimens which were negative for AFB by microscopy, 
and with chest radiographic abnormalities consistent with active 
pulmonary TB (including interstitial or miliary abnormal images), or 
a patient with two sets of at least two sputum specimens taken at least 
two weeks apart, and which were negative for AFB by microscopy, 
and radiographic abnormalities consistent with pulmonary TB and 
lack of clinical response to one week of broad spectrum antibiotic 
therapy. 

Extrapulmonary TB 

This included tuberculosis of organs other than the lungs, such as 
lymph nodes, abdomen, genitourinary tract, skin, joints and bones, 

meninges, etc. Diagnosis of EPTB was based on fine needle aspiration 
cytology or biochemical analyses of cerebrospinal/pleural/ascitic fluid 
or histopathological examination or strong clinical evidence consistent 
with active extrapulmonary tuberculosis, followed by a decision of a 
clinician to treat with a full course of anti-tuberculosis chemotherapy. 
In all the cases of EPTB, sputum examinations and chest radiographs 
were used to investigate the involvement of lung parenchyma. This 
hospital lacks the facilities for culture and drug susceptibility testing.

Statistical analysis: After data collection, the data were entered 
and coded in to Epi data version 3.1 and exported to SPSS version 
16.0 statistical software. Data were cleaned for inconsistencies and 
missing values. Data cleaning was made by doing descriptive statistics 
like frequency by removing missing/conflicting ideas and responses to 
questions about relevant information. Recoding and re-categorizing 
were made for relevant variables. Frequencies and summary statistics 
(mean, standard deviation, and percentage) were used to describe 
the study population in relation to socio-demographic and other 
relevant variables. The degree of association between dependent and 
independent variables was assessed using adjusted odds ratio with 95% 
confidence interval. A bivariate and multivariate logistic regression 
was performed to assess statistical association between dependent and 
independent variable. It was done by entering each independent variable 
separately into bivariate analysis. Then, all variables were entered for 
the multivariate logistic regression model. In the multivariate logestic 
regression models significant association was declared at p-value less 
than 0.05. Finally data was interpreted with the existed data by referring 
to literature reviews.

Ethical considerations: Ethical clearance was obtained from 
Research and Publication Directorate Office of Debre Markos 
University, Ethiopia. 

Results 
Characteristics of study participants

A total of 717 TB patients were enrolled in this study. Of whom, 
371 (51.7%) were males with mean age of 30.6 years. The mean initial 
weight during intensive anti-tuberculosis treatment was 45.2 KGs (SD 
± 22.9). Most of the study participants were urban resident 457 (63.7%), 
new cases 705 (98.3%) and had smear negative pulmonary TB 433 
(60.4%) (Table 1). 

Characteristics Frequency Percent

Sex
Male 371 51.7
Female 346 48.3

Age 
<18 124 17.3
18-30 287 40
>31 306 42.7

Residenc
Urban 457 63.7
Rural 259 36.3

Category 
New 705 98.3
Relapse 11 1.5
Default 1 0.1

TB Type
Smear positive Pulmonary TB 103 14.4
Smear negative Pulmonary TB 433 60.4
Extra-pulmonary TB 181 25.2

Over all 717 100

Table 1: Characteristics of the study participants registered at DOTS clinic at 
Debre Markos referral hospital from June 2013 to August 2013. 
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TB and HIV co-infection
The prevalence of TB and HIV co-infection was 44.8% (321/717) 

(Table 3). The highest rate of co-infection was observed among smear 
negative pulmonary TB 32.4 % (206/717), urban residents 28.8% 
(206/717) and 18-30 age groups 17% (122/717) (Table 2). The trend of 
TB-HIV co-infection was decreased from 2008 to 2012 while raise in 
2013 (Figure 1 and Table 2). 

Associated factors of TB-HIV co-infection
In multivariate analysis extra pulmonary TB and age group (18-30, 

31-40 and 41-50) independently associated with TB -HIV co-infection 
(P<0.05) (Table 2). 

Discussions 
Currently, the number of TB cases has been increased by several 

folds especially in sub-Saharan African set up. The presence of high 
HIV infection is claimed as the main risk factor for the increment of 
TB patients [3,9]. 

In the present, study, the prevalence of TB and HIV co-infection 
was 44.8%. In line with these studies in African countries showed 
that the co-occurrence of both infections is well established fact. The 
prevalence of co-infection also depends on the prevalence of HIV 
in a given country [11-18]. For instance, study in Cameron [26], in 
Ghana [27] and in Zimbabwe [28] depicted that the prevalence of co-
occurrence was 51.6%, 46.2%, and 44%, respectively. 

In the present study, majority of study participants who showed 
TB/HIV co-infection was pulmonary negative 232(72.3%) and extra 
pulmonary type 51(15.9%). The occurrence of TB/HIV co-infection was 
2.4 times higher in extra pulmonary tuberculosis cases than pulmonary 
positive cases. This finding was consistent with Daniel et al. in Ethiopia 
and Sharma et al. in India which showed that high prevalence of co-
infection was observed in patients with extra-pulmonary and smear 
negative tuberculosis than smear positive cases [19,21]. 

Studies, especially in sub-Saharan African countries showed that 
the number of HIV infected TB cases were higher in urban than rural 
areas [19,26-28]. Possibly this might be due to a presence of high 
prevalence of HIV infection [8,9]. However in our findings, there was 
no significance difference in the rate of TB/HIV co-infection. 

In the present study age group (18-30 and ≥31) had statistical 
significance association with the occurrence of TB/HIV co-infection. 
This finding was in agreement with studies conducted by in Ethiopia 
[17], in Cameron [26], and in Ghana [27].

Currently there has been a conflicting report of occurrence of TB/
HIV co-infection with regards to sex. For instance Adji et al. in Cameron 
showed that women had significantly more TB/HIV co-infected than 
men (42%) [26]. However Demissie et al. in Ethiopia indicated that TB/
HIV co-infection did not have any significance difference with sex [17]. 
Our study also depicted similar findings. 

Moreover, studies in Ethiopia indicated that the prevalence of TB/
HIV co-infection was 6.6% in 1990, 20-25% in 1995, 44.4% in 1996, 

Variables
TB-HIV co-infection

COR (95%CI) P-value AOR (95% CI) P-value
Yes No

Sex 
Male 161 210 1 ---- 1 ----
Female 160 186 0.89 (0.6-1.20) 0.46 0.78 (0.54-1.06) 0.12
Age (years)
<18 35 89 1 ---- 1 ----
18-30 122 165 2.93 (1.8-4.61) 0.007 2.52 (1.25-3.14) 0.005
≥31 164 142 1.56 (1.1-2.16) 0.000 1.34 (1.1-2.05) 0.001
Residence
Urban 206 251 0.96 (0.7-1.31) 0.81 0.71 (0.63-1.28) 0.46
Rural 115 145 1 ---- 1 ----
Type of TB
Smear positive PTB 38 65 1 ---- 1 ----
Smear negative PTB 232 201 0.50 (0.3-0.79) 0.02 0.74 (0.35-1.77) 0.59
Extra PTB 51 130 1.49 (0.8-2.49) 0.13 2.44 (1.01-6.14) 0.03

Table 2: Bi and Multivariate analysis of TB/HIV co-infection (n=717) with different variables at Debre Markos referral hospital from June 2013 to August 2013.

TB Cases
Year

Total
2008/9 2009/10 2010/11 2011/12 2012/13

TB-HIV co-infection 179 (49.2) 56 (42.7) 33 (39.3) 23 (32.9) 29 (44.6) 323 (44.8)
HIV negative TB cases 185 (50.8) 75 (57.3) 51 (60.7) 47 (67.1) 36 (55.4) 394 (55.2)
Total 364 (51.0) 131 (18.3) 84 (11.8) 70 (9.8) 65 (9.1) 717 (100)

Table 3: Trend of TB and TB-HIV co-infection at Debre Markos referral hospital from June 2008 to August 2013.
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Figure 1: Trend of TB and TB-HIV co-infection at Debre Markos referral 
hospital from June 2013 to August 2013.
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45.3 in 1997 and 52.1% in 2007 [13-18]. However in our study, the 
co-infection rate was continuously decreased from 2009 to 2012 while 
somewhat rise during 2013. The possible explanation for this might be 
due to the current strategic plan of the federal minister of health of 
Ethiopia, which expands health facilities across the country. As a result 
the number of cases who notified in the hospital might be reduced.

Conclusion and Recommendation 
The prevalence of TB and HIV co-infection was higher than most 

previous studies in Ethiopia. The rate of TB-HIV co-infection was 
significantly associated with type of TB and age groups (18-30, ≥31) 
in our study. Therefore, actions targeting (health education and early 
case detection) on those predictors are necessary to effectively reduce 
TB-HIV co-infection. 
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