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Background: Tuberculosis (TB) is a chronic infectious disease that has represented a major health problem over the centuries, especially in 
sub-Saharan Africa. The human immune deficiency virus (HIV)/Acquired immune deficiency syndrome (AIDS) has substantially altered the 
epidemiology of TB by increasing the risk of reactivating latent TB, increasing chance of TB infection once exposed to tubercle bacilli (re-
infection) and by increasing the risk of rapid progression soon after infection. 
Objective: The aim of this study was to determine the prevalence of pulmonary tuberculosis and its associated factors among HIV positive 
patients. 
Methods: A facility-based cross sectional study was conducted among randomly selected 409 human immune deficiency virus patients from 
December 2017 to February 2018 G C for the determination of prevalence of pulmonary tuberculosis attending the anti-retro-viral clinic of 
Debretabore general Hospital, Northern Ethiopia. A structured questionnaire was used for collecting socio-demographic and other related 
data. Sputum sample was collected from each participant for examining in Gene x-pert. SPSS version 20 statistical software packages were 
used for analysis. Then descriptive statistics like frequencies and proportions was used to summarize the data. Bivariate and multivariate 
analyses will be used to examine the relationship between the dependent variables to the independent. Adjusted odds ratios (AOR) and 
their 95 % confidence intervals (CI) were used as indicators of the strength of association taking P-value < 0.05% was as statistical significance.
Result: Out of 409 HIV-positive patients attended the HIV care clinic, 6.8 % had concomitant pulmonary TB through gene x-pert where higher 
in numbers among females (22.8%), and the age group of 21-30 years (18.95).The average monthly income less1000 birr (OR= 45.7), viral load 
>1001 (OR= 5.4) were associated with tuberculosis in HIV-positive patients.

Conclusion: Magnitude of pulmonary tuberculosis in the study area was lower. Pulmonary tuberculosis on HIV/AIDS patients where 
determined through gene x-pert were associated with low socio-economic class and level of viral load.

Introduction
Back ground
Tuberculosis (TB) is contagious airborne disease. It ranks as the 
second leading cause of death from a single infectious agent, next 
to the human immunodeficiency virus (HIV) (1).Tuberculosis remains 
the leading cause of death among people living with HIV, with an 
estimated 360,000 (310,000-410,000) deaths in 2013.  In 2016, 19.6 
Million people living with HIV were receiving Anti retro viral globally, 
which meant a global coverage of 53% adult and children (2). 
TB is caused by the pathogen tubercle bacilli which are made up of 
a group of bacteria called the mycobacterium tuberculosis complex. 
They are; M. tuberculosis, M. bovis, M. Africana, M. microty and 
M. Canetti. M. tuberculosis (Koch’s bacillus) is responsible for the 
majority of TB cases (3).  The genus mycobacterium is defined with their 
unique property called “acid-fast bacilli” (AFB) which is the ability of 
these bacilli to resist discoloration with an acid-alcohol mixture after 
staining with carbon fuchsine or auraminerhodamine and diagnosed 
by microscopically and gene xpert. 
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Tuberculosis is the most common serious opportunistic infection 
in HIV positive patients and is the manifestation of acquired 
immunodeficiency syndrome (AIDS) in more than 50% of cases in 
developing countries. Tuberculosis can occur at any time during the 
course of HIV infection. Globally, 9 million people fell ill with TB in 2013, 
including 1.1 million cases among people living with HIV.  In 2013, 1.5 
million people died from TB, including 360 000 among people who 
were HIV-positive. Five hundred ten thousand women died from TB in 
2013, including 180 000 among women who were HIV-positive (4). 
Of the overall TB deaths among HIV-positive people, 50% were among 
women. Tuberculosis is one of the top killers of women of reproductive 
age. An estimated 550 000 children became ill with TB and 80 000 
children who were HIV-negative died of TB in 2013 (4). People infected 
with TB bacteria have 10% life time risk of falling ill with TB. However, 
person with compromised immune system, such as people living HIV, 
malnutrition, or diabetics, or people who use tobacco, have a much 
higher risk of falling ill(5). 
Tuberculosis is the leading cause of morbidity and mortality among 
people living with Human Immunodeficiency Virus worldwide, 
particularly in developing countries [1, 2, 4]. Reports show that active 
tuberculosis increases the morbidity and fatality of HIV-infected 
person and about 35% of tuberculosis (5).
The implication of HIV infection is that it activates dormant tuberculosis 
to rapid disease progression of tuberculosis and death (8). In fact, 
tuberculosis is now the most common opportunistic infection in 
patients from developing countries who die from AIDS (9). The largest 
increase in tuberculosis has occurred in locations and demographic 
groups with the highest HIV prevalence, which suggests that the 
epidemic of HIV is at least partially responsible for the increase of 
tuberculosis (10).  
There is evidence that immune responses in tuberculosis and in other 
infection induce cytokines that enhance the replication of HIV and 
this drives the patient into full picture of AIDS (11). Despite the advance 
of Directly Observed Therapy Short Course (DOTS) TB is still one of 
the leading causes of death worldwide particularly in the developing 
countries (12-15). Failure of TB programs in sub-Saharan African countries 
is largely due to a parallel HIV epidemic in the continent (16).
Tuberculosis (TB) and Human immunodeficiency virus (HIV) co-
epidemics remain a major public health challenge, particularly in 
resource-limited settings. There were an estimated 1.1 million TB/HIV 
co-infected patients worldwide in 2011; 79% of these cases were in 
the African Region (21, 22). There has been a strong link between TB and 

HIV, as they are capable of disarming the host’s immune responses. 
Tuberculosis is the most common opportunistic disease which kills 
those infected with HIV. Similarly, HIV co-infection which increases the 
risk of latent TB reactivation 20-fold, is the most powerful known risk 
factor known for progression of Mycobacterium tuberculosis infection 
to active disease (23). The proportion of smear-negative pulmonary TB 
and extra-pulmonary TB is high among HIV co-infected TB patients (24).  
Materials and Methods
The study will be conducted from December 2017 to February 2018 
G C; at Debretabor General Hospital North central, Ethiopia.  Debre 
tabor is located is located 654 Kms Northwest from the capital city, 
Addis Ababa. The town is demarcated by Nefasmewucha in the East, 
woreta in the West, Ebinat in the North, and Estie in the South. This 
town is situated at 11.85° North latitude and 38.02° East longitude  and 
2706 meters elevation above the sea level. The total population of 
Debretabor is estimated to be 155,596 according to the data obtained 
from Debretabor central statistics performed [CENSUS 2007].
 In the town, there is only one general hospital, which Provides health 
service to over one million people. The general hospitals provide 
different inpatient and outpatient services and have a laboratory with 
different working sections.
Result 
Socio-Demographic Characteristics of Study Participants
Out of the 422 randomly selected study subjects, 409 HIV positive 
patients were participated in the study, making a response rate of 
96.92%. Table 1 shows the Socio-demographic characteristics of Study 
participants. The mean age of the participants was 36.44 years with 
SD of 12.72. Of the total participants, 179 (43.8%) of them were males 
and 230 (56.2%) were females. The majority, 221 (54.0%) of participants 
were came from urban area, and 188 (29.7%) were came from rural 
area. In relation to marital status, 109 (26.7%) of the participants 
were married, while 71 (17.4%) were divorced. The majority, 94(23.0 %) 
participants were daily workers.Of the total participants, 384(93.9%) 
participants were orthodox.
In relation to literacy status, 199 (48.7%) of the participants were 
illiterate. Among the total participants, 135(33.0%) and 123 (30.1%) had 
monthly income of; 1000-1500 birr and <1000 ETB, respectively. The 
majority, 294 (71.9) participants were lived in well ventilated house. 
Among the total participant, 180(44.0 %) participants were lived 
inrented house

Variables Category Frequency

N %

Sex
Male 179 43.8

Female 230 56.2

Age

<25 73 17.8

26-35 139 34.0

36-45 123 30.1

46-55 39 9.1

>= 56 35 8.6

Residence
Urban 221 54.0

Rural 188 46.0

Religion
Orthodox 384 93.9

Muslim 25 6.1
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Marital status

Single 60 14.7

Married 109 26.7

Divorced 71 17.4

Separated 90 22.0

Windowed 79 19.3

Educational status

Illiterate 199 48.7

Primary school 109 26.7

Secondary school 95 23.2

Diploma and above 6 1.5

Average monthly 
income 

<1000 birr 123 30.1

1000-1500 birr 135 33.0

2000-3000 birr 78 19.1

>3000 birr 73 17.

Occupation

government employ 86 21.0

Private 73 17.8

daily worker 94 23.0

Students 62 15.2

Housewife 48 11.7

Farmer 46 11.2

Type of house

Personal house 166 40.6

Rented house 180 44.0

Government house 63 15.4

House ventilation
Yes 115 28.1

No 294 71.9

Number of room

One 107 26.2

Two 243 59.4

Three and more 59 14.4

Total 409 100.0

Number of family

One 84 20.5

Two 200 48.9

Three and more 125 30.6

Table 1: Socio-demographic characteristic at Debretabor General Hospital ,2018

Clinical Characteristics and Laboratory Data of the Study Participants
Out of the total participants, 238(58.2%) were have a viral load of > 
1000. Of the participants, 58 (14.2%) were have a history of DM. In 
relation to Past TB contact history,295 (72.1%) of them haven’t any 
contact history of past TB. Among the total participants,98 (24.0%) 

were taken past TB treatments. Regarding with number of past 
treatment, 86 (21.0%) of participants were taken for the first time. 
Among the total participant, 26(5.6%) were take traditional medicines.
Out of the total participants,86 (21.0%) were take the medications for 
six month (table 2).

Variables Characteristics Frequency Percent 

Viral load <= 1000 171 41.8

>1000 238 58.2

History of  DM Yes 58 14.2

No 351 85.8

Current pulmonary TBstatus Positive 28 6.8
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Table 2: shows clinical characteristics of respondents at Debretabor general hospital ,2018

prevalence of pulmonary tuberculosis
Of the 409 participants attending ART clinic, 28 (6.8%) had pulmonary 
tuberculosis (Fig 1). prevalence of pulmonary tuberculosis was 
slightly higher in males (7.3%) than females (6.5%) with regard to sex 
of respondents, but the difference was not statistically significant 
(P = 0.793). Similarly, there was no association between pulmonary 

tuberculosis and educational status (P = 0.704). However, participants 
who were rural residents had a slightlypulmonary tuberculosis control 
(7.4%) than those who were urban (6.03%; P = 0.657). Compared to 
those who were housewife (12.5%),pulmonary tuberculosis was more 
likely to be present among those who were day workers (8.5%), farmer 
(4.3%), students (3.2%), government employee (4.7%) and private (8.2%; 
P = 0.369).

Figure1: show prevalence of pulmonary tuberculosis among HIV/ AIDS patients ate Debretabor 
general hospital,2018

Risk factors for pulmonary tuberculosis 
Univariate analysis showed the following factors: income and viral 
load were significantly associated with pulmonary tuberculosis. 
However, after including risk factors with a p < 0.20 in the multivariate 
logistic regression model to identify the independent contribution of 
each risk factor. The multivariate stepwise logistic analysis showed 
that pulmonary tuberculosis was independently associated with 
bothincome and viral load. But from multivariate stepwise logistic 
analysis religion, marital status and past TB treatments are not 
independently associated with pulmonary tuberculosis(Table 3).

According to multivariate analysis participants who were separated 
were 4 times (AOR = 4.45, 95% CI: 1.08- 18.19) more likely to have 
pulmonary tuberculosisas compared to patients who were windowed. 
Those patients with income level of <1000 birr were 2 times more likely 
in having pulmonary tuberculosis(AOR = 0.27, 95 % CI: 0.072-1.00) than 
from those having anincome level of >3001 birr.
The likelihood of having have pulmonary tuberculosis among 
participants who have a viral load of >1000 were 2 times (AOR=2.67, 
95% CI=1.03-6.88) higher as compared to patients who had a viral load 
of <=1000.

Negative 381 93.2

Pat TB contact history Yes 114 27.9

No 295 72.1

Past TB treatment  

Yes 98 24.0

No 311 76.0

Number past TB treatment One time 86 21.0

Two times 12 2.9

Traditional medication Yes 23 5.6

No 75 18.3

How many month you took anti 
TB drug 

Six month 86 21.0

Less than six month 4 1

Eight month 8 2.0

Not applicable 311 76.0
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Variables Pulmonary TB 
status

Bivariate analysis Multivariate 
analysis 

positive Negative COR(95%CI) P –value AOR (95%CI) P –value

Sex Male 13 166 0.89(0.413-1.92) 0.769

Female 15 215 1

Educational 
status

Illiterate 15 18 2.453(0.269-22.23) 0.723

Primary 6 103 3.433(0.344-34.22)

Secondary 6 89 2.967(0.29-29.610)

Diploma & 
above

1 5 1

Age <25 5 68 0.400(0.45-3.56) 0.859

26-35 10 129 0.37(0.47-3.068)

36-45 10 113 0.33(0.41-2.69)

46-55 2 37 0.54(0.47-6.27)

>= 56 1 34 1

Marital status Single 2 58 3.268(0.66-15.98) 0.20 3.90(0.752-20.28) 0.105

Married 7 102 1.642(.570- 4.73) 2.57(0.847- 7.84) 0.095

Divorced 8 63 0.887(0.315-2.50) 1.04(0.35-3.07) 0.933

Separated 3 87 3.268(0.836-12.77) 4.45(1.08- 18.19) 0.035

Windowed 8 71 1 1

Monthly income <1000 birr 15 108 0.309(0.086-1.105) 0.049 0.27(0.072-1.00) 0.05

1000-1500 
birr

8 127 0.680(0.175-2.647) 0.64(0.159-2.59) 0.53

2000-
3000birr

2 76 1.629(0.264-10.035) 1.98(0.315-12.46) 0.46

>3001 birr 3 70 1 1

Viral load <=1000 6 165 2.801(1.11-7.06) 0.029 1 0.042

>1000 22 216 1 2.67(1.03-6.88)

Occupation g/employ 4 82 0.932(0.164-5.290) 0.412

Private 6 67 0.508(0.098-2.629)

daily worker 8 86 0.489(0.099- 2.400)

Students 2 60 1.364(0.185-10.05)

Housewife 6 42 0.318(0.061- 1.665)

Farmer 2 44 1

Number of rooms One 11 96 0.306(.066- 1.431) 0.21

Two 15 228 0.533(0.119-2.399)

three and 
more

2 57 1

Past TB contact Yes 7 107 1.172(0.48-2.83) 0.726

No 21 274 1

Have you treated 
before with TB

Yes 9 89 0.643(0.281- 1.47) 0.297

No 19 292 1

Table3: shows associated factors determined by bivariable and multivariable analysis at Debretabor general hospital ,2018
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Discussion
HIV infection is the single most important fueling agent for ever-
increasing prevalence of tuberculosis in Ethiopia. Moreover, TB is a 
well-recognized opportunistic infection in patients with HIV/AIDS. 
. A result of this study was showed that 6.8 % of participants had 
pulmonary tuberculosis.
Our findings were slightly decreased from the study conducted 
in Debremarkos hospital, which reported 7.5% (33). Prevalence of 
pulmonary tuberculosis in this study was increase to that of the 
study conducted in Nigeria which reported 3.2% (27) and inSt. Paul’s 
Hospital Millennium Medical College, Addis Ababa,Ethiopia which 
reported 1.1% (34), but was lower than that of the studies conducted in 
Nepal, Nigeria, Hawasa university, Butajjira hospital, Bale zone, Bahir 
Dar; which reported 32.4%, 9.6%, 15.6%, 18.0%, 9.2% and 27.7% of the 
respondent had pulmonary tuberculosis respectively (27, 26, 31,35, 32 
30 and 26). Slight variation on the magnitude of tuberculosis in HIV/
AIDS patients may be due to differences of HIV infection rate in the 
population,TB- diagnostic facilities available, health care awareness of 
the community to seek health care forboth TB and HIV.  
We found high prevalence of tuberculosis disease among HIV/AIDS 
patients attending care and treatment in Debretabor hospital. A study 
done in Dares Salaam found a prevalence of 15% in patients attending 
HIV care and treatment clinic [20]. Our prevalence of 6.8% is low when 
compared with the study done in Dares Salaam. The difference 
between these two studies could be explained by the fact that the 
health care setting, cultural difference in these two settings [11].
Patients with low immunity due to HIV are more likely to acquire 
tuberculosis in an area with high tuberculosis prevalence. Also, the 
prevalence of HIV is higher than the national average of 1.8 % [21,22] 
and higher than the prevalence of 2% [23] for the area where we did 
our study. This means that there are relatively more HIV patients who 
are susceptible to tuberculosis in Da esSalaam than in the area of our 
study. The prevalence of 8.5% is lower than 40–54% found in autopsy 
studies done in HIV infected people who were undiagnosed prior to 
death [13] However, these studies included all forms of tuberculosis, 
while in our study we included pulmonary tuberculosis only. Our 
study was lower when compared to in another study done in Fajara 
Research clinic in Gambia among HIV patients who were followed at 
the clinic, 43.2% were diagnosed to have tuberculosis after 28 days of 
follow up, and 66% of them had pulmonary tuberculosis confirmed 
by microscopy and/or culture [24]. this may be due to sample size and 
method of sample analysis since in this study only genexpert was 
considered, no fluid analysis and culture.
our study was higher when compared to a study done in South Africa 
among African gold miners the point prevalence of undiagnosed 
tuberculosis among HIV positive participants was 3.8% [25]. Our 
prevalence of 8.5% is close to 9% found in a study done in Cambodia 
[26]. Part of the differences between the prevalence in our study and 
the other studies may be due to differences in inclusion and exclusion 
criteria. As patients already diagnosed to have tuberculosis and 
started tuberculosis treatments were excluded in our study, this may 
have given lower rates than in some of the other studies. 
Regarding social demographic and clinical characteristic of the study 
participants, the proportion of tuberculosis was high among high 
viral load (42.9%), followed illiterate educational status (53.0%), being 
rural resident (50%), male (46.4%), single (7.1%), house with one room 
(39%), monthly income less than (53%), past history of tb (25.1%). These 
findings were similar with studies conducted in Nepal and Ethiopia [5,8].

In this study, socio-demographic factors were not associated with 
Pulmonary TB; on the contrary, an average monthly income less than 
1000 birr was significantly associated with risk of pulmonary TB. The 

existent of association between monthly income and risk of TB was 
not consistent with a study conducted at Bahir Dar, Ethiopia (30). On 
the other hand, the state of increasing viral load greater than 1000 
was also statistically associated with risk of pulmonary tuberculosis, 
which was supported by a study done in Tanzania  [22]. This may be 
when the level of viral load was high the immunity of a patient may be 
deteriorate, so patient may develop pulmonary tuberculosis.
Conclusion
Finally the study showed that that prevalence of tuberculosis in 
this study was high which requires special attention for confirming 
clinically suspected TB cases. Results indicated that Tuberculosis was 
associated with some social demographic characteristics and clinical 
variables.  Low economic class (average monthly income <1000 birr) 
patients were the most affected by both HIV and tuberculosis. There 
were also statistically significant differences on the prevalence of 
tuberculosis by level of viral load   patients with high viral load were 
more affected by tuberculosis.An educational program that improves 
knowledge of HIV patients about Tuberculosis should be given for the 
patients.
Recommendation 
To health facility 
 Strengthening of case management and adherence of patients
Health facilities should provide patients with adequate health 
education. 
Special attention should be given to patients with longer duration of 
disease.
To patients 
Patients should know rationales about tuberculosis
To researchers 
Further researches should be conducted both pulmonary and extra-
pulmonary tuberculosis. 
Longitudinal studies also encouraged to asses determinants over 
period of time. 
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