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Background: Tuberculosis (TB) has remained as a top global public health concern of the 
21st century. It is the leading cause of morbidity and mortality among people living with 
human immunodeficiency virus (HIV) worldwide.
Objective: The study aimed to investigate the magnitude of pulmonary tuberculosis and its 
associated factors among HIV-positive patients attending antiretroviral treatment (ART) 
clinic in Debre Tabor specialized hospital, Northwest, Ethiopia.
Methods: A hospital-based cross-sectional study was conducted among 362 HIV-positive 
adult participants attending the ART clinic from October 1st to December 30th 2019. Socio- 
demographic data were collected using a pre-tested questionnaire. Sputum was collected 
aseptically into a sterile and leak-proof container. Following aseptic techniques, each sample 
was processed using the GeneXpert assay based on the manufacturer’s instructions. 
Similarly, about 3–5 mL of whole blood was drawn for CD4+ T-cell count and plasma 
viral load tests following standard blood collection procedures. CD4+ T-cell count was 
performed using the BD FACS caliber flow cytometry while the plasma viral load was 
performed by using a quantitative real-time polymerase chain reaction. Then, collected data 
were double-checked, cleaned and entered into Epi-Info version 7.2.0.1 and exported to 
SPSS version 20.0 for further statistical analysis. The bivariate and multivariate logistic 
regression were conducted to address risk factor analysis. The 95%confidence interval with 
its corresponding cure and adjusted odds ratio was computed. Finally, p-value ≤0.05 was 
considered as a statistically significant association.
Results: In this study, the overall prevalence of tuberculosis among HIV-positive patients 
was 18 [(5%), 95% CI: 2.8–7.5]. A high viral load (≥1000 copies/mL) was positively 
associated [AOR (95% CI: 6.4 (1.6–25.7)), p < 0.001] with developing tuberculosis among 
HIV-positive patients.
Conclusion: The prevalence of TB is low among ART-receiving patients in our study site.
Keywords: ART, GeneXpert, pulmonary tuberculosis, predictors, sputum, viral load

Background
Tuberculosis (TB) is an airborne disease caused by a bacterium Mycobacterium 
Tuberculosis (MTB), which is a non-motile rod-shaped and an obligate aerobe.1

MTB affects any parts of the body but generally affects the lung. 
Mycobacterium enters the alveoli by airborne transmission. Subsequently, it resists 
destruction by alveolar macrophages, forms the tubercle and then spread to other 

Correspondence: Teklehaimanot Kiros  
College of Health Sciences and School of 
Medicine, Debre Tabor University, Debre 
Tabor, Ethiopia  
Tel +251911009588  
Email tkt0932@gmail.com

submit your manuscript | www.dovepress.com HIV/AIDS - Research and Palliative Care 2020:12 849–858                                                 849

http://doi.org/10.2147/HIV.S282616 

DovePress © 2020 Kiros et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php 
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

HIV/AIDS - Research and Palliative Care                                              Dovepress
open access to scientific and medical research

Open Access Full Text Article

H
IV

/A
ID

S
 -

 R
es

ea
rc

h 
an

d 
P

al
lia

tiv
e 

C
ar

e 
do

w
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

http://orcid.org/0000-0002-3107-4833
http://orcid.org/0000-0001-6312-4244
mailto:tkt0932@gmail.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php
http://www.dovepress.com


systems.2 Furthermore, based on the site of infection, TB 
infection can be either pulmonary tuberculosis or extra 
tuberculosis. Infections involving the lung parenchyma 
are classified as pulmonary tuberculosis (PTB) whereas 
extrapulmonary tuberculosis (EPTB) is confined to organs 
other than the lungs, such as the pleura, lymph nodes, 
abdomen, genitourinary tract, skin, joints and bones.3 TB 
is the leading cause of morbidity and mortality among 
people living with the human immune virus (HIV) and is 
the manifestation of acquired immune deficiency syn
drome (AIDS) worldwide. It is the most common oppor
tunistic disease and cause of death for those infected with 
HIV. It is responsible for more than a quarter of deaths in 
people living with HIV/AIDS (PLWHA).4,5

Globally, nearly 10% of TB cases are HIV-positive and 
the figure reaches up to 30% in African countries. In sub- 
Saharan Africa, up to 80% of individuals with active TB 
are HIV-positive.6–8 Globally, there were an estimated 
10 million incident cases and 1.5 million TB deaths 
(251000 among HIV-positive) according to the 2018 report 
of the world health organization (WHO).3,6 In Ethiopia, 
TB remains one of the leading causes of mortality, espe
cially multi-drug resistant TB (MDR-TB). It has been 
estimated that about 13% of all new TB cases are HIV co- 
infected in Ethiopia.9,10 Despite various efforts made to 
prevent and control the disease, TB and HIV infection has 
remained the major threat to community health worldwide 
leading to mortality and morbidity.11 TB has remained as 
the most serious opportunistic infection in HIV-positive 
patients in more than 50% of cases in developing 
countries.12 MTB can occur at any time during HIV infec
tion. As a result, it substantially altered the epidemiology 
of the infection by increasing the risk of reactivating latent 
TB, increasing the chance of TB infection (re-infection), 
and increasing the risk of rapid progression soon after 
infection.13

HIV infection is the most important deriving risk factor 
for triggering active TB infection through increasing sus
ceptibility to other infections.14 In persons infected with 
PTB, the risk of developing TB varies in between 10% and 
20%4 compared to a person co-infected with TB and 
HIV.15 Consequently, HIV does not only increase the pre
valence but also complicates the follow-up period and 
compromises the immune response against TB. Also, the 
co-existence of several opportunistic microbial infections 
may lead to diminished treatment outcomes. This may be 
due to TB/HIV co-infection together with the concomitant 
use of antiretroviral treatment (ART) and the intensive 

phase of TB treatment.16 The coexistence of TB/HIV 
among ART-receiving HIV-positive patients may increase 
the chance of drug-related problems such as organ toxicity 
and metabolic distress due to superimposed pharmacoki
netics and pharmacodynamic interruptions. The drug- 
related adverse outcome such as increased mortality, 
morbidity and tremendous colonization with several 
opportunistic microbial infections due to immune suppres
sion is greatly manifest. As the combined effect, the 
decreased ART adherence will lead to the evolution of 
drug-resistant organisms.17,18 HIV also complicates appro
priate diagnosis and treatment of PTB mainly due to 
unusual clinical pictures, increased smear-negative PTB, 
atypical findings on chest radiography together with 
increased prevalence of EPTB.19,20 That is why HIV and 
TB can individually be the major causes for public health 
threats and the combination of the two has proven to have 
a far greater impact on the epidemiology progression and 
consequences on global health.21

TB-HIV co-infection have remained challenging for 
diagnosis and treatment.4 Also, the emergence of MDR- 
TB is complicating the disease control effort.19,22 

Therefore, diagnosis of TB can be by chest X-ray, smear 
microscopy, culture, serological tests, and molecular 
techniques.10,19,23–25 TB is a curable and preventable dis
ease. Since co-infections complicate both diagnosis and 
treatment, understanding the predictors of TB/HIV co- 
infection in the local context is critical to improving the 
management.22 Although there is an increasing burden of 
the twin pandemics,5,10,16,24–26 no study is available 
regarding the magnitude and associated factors of PTB 
among HIV-positive patients who are attending the anti
retroviral therapy clinic in our setting. Therefore, the pre
sent study aims to determine the magnitude of PTB and its 
associated risk factors among PLWHA who are attending 
the ART clinic at Debre Tabor specialized hospital.

Materials and Methods
Study Setting
The study was conducted at Debre Tabor specialized hos
pital (DTSH), Northwest, Ethiopia. Debre Tabor is a town 
located in the Southwest of Gondar Zone in the Amhara 
Region which is about 666 kilometers far from Addis 
Ababa (the capital city of Ethiopia). The town has 
a latitude and longitude of 11°51′N 38°1′E with an eleva
tion of 2706 meters above sea level. It has only one public 
specialized hospital, seven primary hospitals, and three 
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other private health facilities. Currently, DTSH is provid
ing a comprehensive service to both outpatients and inpa
tients admitted to an emergency, medical, surgical, 
obstetric/gynecologic, neonatal, and pediatric wards. It is 
providing a comprehensive service including for about 
2249 enrolled HIV-positive patients attending ART.

Study Design and Period
A hospital-based cross-sectional study was conducted 
among HIV-positive patients who were attending the ART 
clinic of DTSH from October 1st to December 30th 2019.

Source Population and Study Participants
The source populations for this study were all HIV- 
positive individuals attending DTSH during the study per
iod. All adult ages 18 years and above HIV-positive 
patients attending at ART centre in the study period were 
included for study participation.

Eligibility Criteria
All adult HIV patients who were willing to participate in 
the study, who were in the chronic ART care, and those did 
not take anti-TB drugs either due to treatment missed, loss 
to follow-up or naïve to anti-TB drugs for the last couple 
of weeks were included in the survey. However, HIV- 
positive patients who were severely ill, who had 
a serious mental problem or psychosocial disorder, HIV- 
positive patient who is already PTB diagnosed and already 
initiated to co-treatment for TB-HIV co-infection are 
excluded from our survey, unable to give consent and 
those who were absent during the time of data collection 
were excluded from the study. Moreover, participants with 
incomplete secondary medical data records, particularly 
for laboratory (baseline CD4+ T-cell count) and other 
related missed clinical data were excluded from the study.

Sample Size Determination and Sampling 
Technique
The sample size for this study was determined using 
a formula for the estimation of a single population pro
portion (n = (Z α/2)2 P (1-P)/d2) by using the preva
lence, p= 27.7% (0.277) which was taken from 
previously done studies,27 using a 95% confidence inter
val, Zα/2=1.96, and the margin of error, d= 0.05. Then, 
the required sample size for the study by substituting the 
above values was approximately 310. By adding 20% 
non-response rate, the total sample size required for this 

study was 372 HIV-positive patients attending the ART 
clinic at DTSH. There was an average of 35 HIV- 
positive individuals per day for their follow-up in the 
ART clinic in our setting. A systematic random sampling 
technique was used to select HIV-positive study partici
pants. The total number of PLWHA at DTSH-ART cen
tre was 2249. The Kth value for the study was computed 
using the formula, K= 2249/372=6.00. Then, the first 
study participant was selected using the lottery method. 
That means among ART attendants at the period of 
sampling, the first study participant was selected blindly 
or using simple random way. However, next, every study 
participant was selected in the order of every Kth interval 
of ART attending until the final sample size was reached.

Study Variables
The dependent variable was the magnitude of PTB among 
HIV-positive patient attending the ART clinic of DTSH. 
Whereas the independent variables include sociodemo
graphic characteristics (age, gender, marital status, level 
of education, residence, and current occupation), past and 
current clinical characteristics (ART duration, CD4+ status 
both baseline and current count, plasma viral load, level of 
ART adherence, previous history of PTB, hemoglobin 
level and the like), anthropometric measurements (body 
mass index or BMI), and related personal behaviours like 
alcoholic drinking and smoking of study subjects.

Data Collection Tools
Sociodemographic and Clinical-Related Data 
Collection
Ahead of data collection, verbal and written participant’s 
student information was given to all study participants 
including the caregivers. At the same time, before data 
collection, a pre-designed semi-structured questionnaire to 
address the primary outcome measure was adopted from 
various relevant kinds of literature to assess the socio- 
demographic variables, including age, gender, level of 
education, and other related characteristics of each study 
subject. However, 10% of the questionnaires were pre- 
tested outside of the study area (Addis Zemen primary 
hospital) before the actual study was made to ensure its 
completeness, simplicity, and clarity based on the objec
tive of the study.

HIV-positive participants were also asked for the asso
ciated risk factors for PTB upon attending the ART clinic 
of DTSH. Importantly, essential clinical data such as ART 
duration, baseline CD4+ count, treatment switching were 
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extracted from their medical records through careful chart 
review. Furthermore, laboratory data were obtained using 
standard microbiological methods such as CD4+ count, 
GeneXpert and viral load determinations.

Laboratory Investigation Procedures
Sample Collection, Processing, Transport, and 
Handling
Ten patients were excluded from enrolment as they refused 
to give consent. Adequate instruction for participant on 
how to collect appropriately sputum sample for the inves
tigation was given. Later on, properly labelled, leakproof 
and dry sputum cup or equivalent container was given to 
all volunteer participants. For each volunteer study parti
cipant, a single spot sputum sample was collected asepti
cally giving a total of 362 specimens from HIV-positive 
participants and submitted to the laboratory immediately 
for further examination.

Similarly, transportation of the sputum specimen was 
made according to the standard operating procedure (SOP) 
designed for this study, in addition to the manufacture’s 
safety instructions and general leaflet. Sputum specimens 
were transported to the laboratory for analytical processing 
within two hours of collection. In case of delay, sputum 
specimens were kept at 2–8°C until ready for transport to 
mycobacteriology laboratory for testing.28,29

Upon arrival at the laboratory, the macroscopic exam
ination was made, along with the verification for comple
teness of the test request to minimize the potential pre- 
analytical errors.

Sputum processing was made using the semi- 
automated GeneXpert assay as described previously.16,26 

The assay machine uses a plastic cartridge with lyophi
lized reagents and buffers for sample processing, amplifi
cation, detection particularly for rifampin resistance 
(RIF).4,26,30

The results of GeneXpert assay can be interpreted as 
(1) RIF resistance detected means positive for MTB/RIF 
resistance, (2) RIF resistance not detected means positive 
for MTB only, and finally (3) RIF resistance indeterminate 
indicates that positive for MTB/indeterminate for RIF.28–31

Regarding CD4+ T-cell count and viral load tests, 
about 3–5 mL of whole blood was drawn from each 
study participant following standard blood collection pro
cedures. Following to SOPs, collected specimens were 
transported to the DTSH-ART laboratory for CD4+ 
T-cell count. The CD4+ count was conducted by adding 
50 µL whole blood to a reagent tube containing 20 µL of 

monoclonal antibodies.32 Then, appropriate vortexing fol
lowed by incubation for 30 minutes was made. Finally, 
the determination of absolute CD4+ T-cell count was 
performed using the BD FACS caliber flow cytometry 
system (BD, CA, USA) through the strict following to 
the manufacturer’s instruction.33 On the other hand, for 
viral load testing, the plasma was prepared for transporta
tion on dry ice to the Amhara Public Health Institute 
(APHI) and processed following the standard protocol 
and Biosafety precautions as described elsewhere.34–36 

At APHI, viral load was performed by using 
a quantitative real-time polymerase chain reaction (QRT- 
PCR) HIV-1 assay with the COBAS® instrument (Roche, 
Homburg, Germany).

Data Quality Assurance
The reliability of the study findings was guaranteed by 
implementing quality control (QC) measures for ques
tionnaires, specimen collection and the final laboratory 
work-up through an SOPs. All materials, equipment, 
reagents, and procedures were adequately controlled. Pre- 
analytical, analytical and post-analytical stages of quality 
assurance were strictly followed by SOP to ensure the 
sample was correctly processed and interpreted. The 
GeneXpert assay has both sample processing control 
and probe check control system to measure the fluores
cence signal if the acceptance criteria are met.28,30 At the 
same time, CD4+ T-cell count and viral load tests were 
performed by strictly following the manufacture’s 
instruction manuals. A semi-structured questionnaire for 
face to face interview was pre-tested before data collec
tion regarding socio-demographic characteristics, clinical 
data, and associated risk factors. That means 10% of the 
questionnaire was pre-tested before the actual data col
lection process. In addition to this, the semi-structured 
questionnaire was prepared in the English version and 
translated in the local language (Amharic version) and 
then transcribed back to English to maintain its consis
tency. Moreover, adequate training was given for data 
collectors and supervisors. Generally, the process of the 
study was supervised daily so that any incompletely filled 
questionnaires and test requests were discarded based on 
the available specimen rejection criteria for any good 
clinical practice.

Data Processing and Statistical Analysis
All data were entered into epi info manager version 
7.2.0.1 and analyzed taking care for completeness, 
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consistency, and coding using SPSS version 20. Before 
any statistical analysis, normal distribution of data was 
checked by using the Kolmogorov–Smirnov and 
Shapiro–Wilk test. Statistical analysis for descriptive 
statistics of the variables was computed to summarize 
the data. For categorical variables, frequencies and 
percentages were computed while for the continuous 
variables mean and the standard deviation was calcu
lated. For the associated risk factor analysis of inde
pendent variables with the outcomes, the bivariable and 
multivariable logistic regression model was fitted. Odds 
ratios (OR) with 95% confidence intervals (95% CI) 
was calculated. All variables with p-value <0.25 (to 
control the effect of confounding) in the bivariate ana
lysis was included in the multivariate logistic regres
sion model for risk factor analysis so that adjusted 
odds ratio (AOR) with 95% confidence intervals was 
calculated. However, the model fitness of the final 
binary logistic regression was tested by using Hosmer 
and Lemeshow test at a p-value >0.05. In all cases, 
p-value ≤0.05 was taken as a statistically significant 
association. Finally, the findings were represented with 
texts and tables.

Ethical Clearance
The study was approved by the Debre Tabor University, 
College of Health Sciences and School of Medicine, 
Research and Ethical Review Committee (Permission let
ter’s reference number: chs/224/2012 in Ethiopian calen
dar). Permission letter was obtained and sent to all 
concerned bodies and the study was secured at all levels. 
The purpose, the potential benefits, and possible risks 
associated with participation in this research work have 
been cleared so that participants were decided either to 
proceed or withdraw from the entire study. Also, study 
participants were informed both verbally and written so 
that a written consent form was given after a brief expla
nation of the study. All results were kept confidential and 
the process was solely made through coding to maintain 
individuals’ privacy concerns. However, the participants 
were given the full right to withdraw at any time from 
participating in the research process. We all authors con
firm that this study was conducted following the declara
tion of Helsinki. The study is conducted based on medical 
research and ethical standards that promote and ensure 
respect for all human subjects and protect their health 
and rights.

Results
Socio-Demographic Characteristics of 
the Study Participants
Among a total of 362 HIV-positive patients, 207 (57.2%) 
were female participants. The mean age of the study 
participants was 39.6 years ± 12.2 standard deviations 
(std) and majority, 191 (52.8%) were in the age group of 
25–44 years. Similarly, out of the total, 297 (82%) lived in 
urban areas while 172 (47.5%) of the study participants 
were married followed by 155 (42.8%) singles as shown in 
(Supplementary file 1: Table S1).

Clinical Characteristics of the Study 
Participants Attending the ART Clinic
The medical and clinical-related history of PLWHA is 
presented in (Supplementary file 2: Table S2). The mean 
baseline CD4+ count was 258.89 cells/mm3±181.89 std. In 
the meantime, 136 (37.6%) of the study subjects had 
a current CD4+ count of more than 350 cells/mm3. 
However, the majority of the study participants were 
with 132 (38.3%) CD4+ count of <200 cells/mm3. 
Besides, out of the total, 119 (32.9%) of the PLWHA 
had a hemoglobin level less than 11gm/dl. Similarly, 
around 72 (19.9%), 50 (13.8%), 28 (7.7%), and 54 
(14.9%) of the study participants had the previous history 
of TB infection, history in the family, history of cigarette 
smoking, and alcohol drinking, respectively. Furthermore, 
HIV duration since confirmation for greater than five years 
has shown a statistical association with the risk of devel
oping TB in the bivariate logistic regression [COR (95% 
CI): 4.45 (1–19.7, p-value: 0.004)] with PTB among 
PLWHA in DTSH.

The Magnitude of Tuberculosis Among 
Peoples Living with HIV/AIDS
Among 362 study subjects, only 18 (5%) were positively 
diagnosed with PTB using the semi-automated GeneXpert 
method. As a result, the overall prevalence rate of PTB 
among HIV-positive patients attending to ART clinic of 
DTSH was 5.0% (95% CI: 2.8–7.5). For HIV-positive 
patients with the previous history of TB, we have con
ducted smear microscopy (Acid-fast stain) to adequately 
control the study results (ie the likelihood of falsely posi
tive GeneXpert results). A smear microscopy (Acid-fast 
stain) examination for the participants with a previous 
history of TB was a control protocol. This enhances to 
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confirm previous TB case rates. Unless and otherwise, 
GeneXpert has to be confirmed by sputum smear micro
scopy, it will have a great chance to yield a falsely positive 
result which may result in affecting the prevalence among 
the study participants. Therefore, the Acid-fast stain shall 
be done to confirm previous TB case rates.

Associated Risk Factors Analysis
In the bi-variable analyses, duration of HIV, being low 
BMI, having the previous history of TB, high viral load, 
WHO clinical stage three, baseline CD4+ count <200cells/ 
mm3, no cotrimoxazole therapy usage was statistically 
associated with the risk to develop PTB among PLWHA 
attending ART clinic of DTSH. Fitting to the final multi
variate logistic regression model revealed that duration of 
HIV more than 5 years, being WHO stage three, having 
a high viral load (more than 1000copies of RNA), and low 
BMI was identified as independent predictors of tubercu
losis among HIV/AIDS patients as shown in 
(Supplementary file 3: Table S3). In this study, HIV 
patients who have a lower BMI (<18.5 kg/m2) was four 
times (AOR (95% CI) =4.2 (95% CI: 1.2, 15.08)) more 
likely to developed tuberculosis as compared to HIV 
patients who have normal BMI. Whereas, patients who 
have greater than or equal to 1000 HIV RNA copies/mL 
in their blood were 6 times (AOR (95% CI) =6.4 (95% CI: 
1.6, 25.7)) more likely to infect with tuberculosis than 
those with fewer RNA copies in their blood.

Discussion
TB remains one of the tops of the leading causes of 
mortality among many other infectious diseases provided 
that the consequences are devastating especially among 
PLWHA globally.16 Although ART initiation has shown 
has improved outcome of PLWHA, the intimate link of 
TB-HIV co-infection has remained the world’s top impor
tant public health problem. Co-existence complicates 
appropriate diagnosis and treatment.37,38

The present study revealed that the overall prevalence 
of PTB among PLWHA was 5.0% (95% CI: 2.8–7.5). This 
finding was comparatively lower than a study conducted in 
different areas of Ethiopia like Amhara region Northwest 
Ethiopia 27.7%,27 to a study conducted among 12,980 
Ethiopian study participants 25.59%,38 to a study that 
was done in Bahir Dar Flege Hiwot specialized hospital 
10.1%,39 a facility-based retrospective study conducted at 
Hawassa University referral hospital of Ethiopia reported 
that 18.2%,40 another cross-sectional study (n=1153) that 

was done at private health institutions in Ethiopia 20%,41 

and a retrospective study at Butajira Zonal hospital, 
Ethiopia that founds 20.3%.9

Not only from local studies but also abroad studies 
have shown that the higher magnitude of PTB among HIV- 
positive individuals including from South India 60.58%,42 

Nigeria 42.3%,43 Tanzania (11.0%) participants developed 
TB while receiving ART,37 and the prevalence rate of TB 
while receiving ART from South Africa reported 10%.44 

The discrepancy in the magnitude of TB among HIV- 
positive participants may be explained by the difference 
in the health-care system among ART centres, variation in 
study design,45 the diagnostic methods46 employed (smear 
microscopy, culture, GeneXpert), ART regimens and its 
adherence47 and adverse drug-related problems that trigger 
MTB-MDR. Besides, the variation may be attributed due 
to the course of infection8 and the presence of concomitant 
opportunistic infections48 that alters the host immunity, the 
socio-economic condition49 of study subjects, and aware
ness of the community to seek health care for both TB and 
HIV.4,5,16,24,25,31,50 For example, the GeneXpert assay is 
essential due to its rapid diagnosis for MTB disease and its 
drug resistance (MTB/RIF) simultaneously in less than 2 
hours. This takes advantage over conventional TB culture 
detection methods that take at least two to six weeks for 
detection.47,51

On the contrary, the present finding is nearly in line 
with the previous research studies including to hospital- 
based retrospective follow-up study (n=496) conducted at 
Arba-Minch general hospital, Ethiopia that shows a 
5.36%,24 a cross-sectional study conducted at the 
University of Gondar ART clinic, Ethiopia that founds 
7.5%,11 9.7%,5 and 6%,31 respectively. However, the pre
sent finding is higher than a cross-sectional study con
ducted at St. Paul’s Hospital Millennium Medical 
College, Ethiopia conducted in 2014 that founds 1.1%,16 

a study involving 1824 ART participants from Mexico 
where only 45 (2.47%) developed active TB.52 The dis
crepancies may be due to the variation in the study detec
tion methods, course of infection and target groups 
enrolled for the study.

In the present study, lower BMI was significantly asso
ciated with TB among study participants living with HIV/ 
AIDS. PLWHA of a lower BMI (ie <18.5 kg/m2) was four 
times more likely to acquire TB [AOR (95% CI: 4.2 
(1.2–15.1, p-value: 0.03)] as compared to those with 
a normal BMI. This finding was consistent with a study 
conducted in Felege-Hiwot hospital Northwest, Ethiopia 
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that shows five times more likely to develop tuberculosis39 

and another similar study.53 This could be hypothesized by 
PLWHA are more likely to become malnourished due to 
reduced food intake, poor absorption of nutrients, and 
changes in the way the body uses nutrients it receives or 
has stored in addition to the psychosocial-related factors.54

Regarding the WHO clinical stage, HIV patients in stage 
three were more than five times more likely to develop PTB 
infection [AOR (95% CI: 5.4 (1.3–22.8, p-value: 0.02))] as 
compared to those who were in the WHO stage one. This 
finding is supported by a study conducted in Pakistan,55 

Tanzania,37 and South Africa.56 According to the WHO 
staging of HIV/AIDS, those HIV patients in stage 3 are 
more likely to develop TB. Furthermore, atypical pulmonary 
presentation is common in more advanced HIV disease.24,52 

Another study has shown that WHO clinical stages III and IV 
have significant effects on the likelihood of malnutrition 
development and immune impairment among HIV/AIDS 
patients that subsequently produce a poorer clinical outcome. 
Malnutrition combined with other aggravating factors to TB- 
HIV co-infection is usually encountered at the advanced 
phase of the HIV infection.57 A retrospective cohort study 
in Tanzania also indicated that WHO clinical stage 3 and 4 
(p-value: 0.029) was associated independently with the 
development of TB among ART-receiving participants.37

In this study, duration since confirming HIV test was 
significantly associates with tuberculosis among PLWHA 
[AOR (95% CI: 5.7 (1.08–30, p-value: 0.04))]. Patients ≥5 
years in the ART since confirming the HIV test was six 
times more likely to developed tuberculosis. This may due 
to careless nesses that triggers personal behaviours like 
alcoholic drinking, desire to smoke, and inclinations to 
poor ART adherence. As the duration of ART increases, 
there is a likely hood of diminishing the protective 
immunity.9,47,58 Similarly, chronic ART patients are prob
ably exposed to other infectious diseases including sexu
ally transmitted diseases that finally result in increasing 
regimens and pain.40,58,59

In the multivariate logistic regression, the viral load 
test result of study participants has shown that patients 
who have ≥1000 HIV RNA copies/mL in their blood 
were 6 times more likely to infect with TB. This is because 
a patient having detectable viral load (≥ 10000copies/mL) 
is exposed to ongoing virus replication in its body leading 
to clinical and/or immunological failure but virological 
success. Such conditions substantially increase the risk 
for disease progression, disease transmission, immune sup
pression, poor ART adherence, weight loss, severe 

malnutrition (diarrheal diseases), susceptibility to over 
dozens of opportunistic infections (OIs), and eventually 
accelerate morbidity and mortality.4,5,10,16,31,38,50

Conclusion
In conclusion, the overall prevalence of pulmonary tuber
culosis among PLWHA was 5%. Despite lower in the 
present finding, tuberculosis has remained the world’s 
most common public health threat posing significant mor
tality and morbidity among patients receiving ART. 
Meanwhile, the risk factor analysis has shown that longer 
duration on ART (≥5 years), being WHO stage three, 
having a high viral load, and underweight were identified 
as a strong independent predictor of developing tubercu
losis among HIV-positive patients. Therefore, early 
screening of PTB among PLWHA and its potential pre
dictors are imperative to contain TB spreading generally in 
Ethiopia and particularly in the study setting. The results 
of the present study will provide a local clinical and 
epidemiological interest for further studies since TB is 
considered a threat to ART-receiving patients worldwide. 
Furthermore, the outcome of the study is expected to 
facilitate periodic surveillance and monitoring practices 
to TB-HIV co-infections. Besides, it provides secondary 
information for health professionals, policymakers, and 
other governmental and non-governmental organizations 
in our country.
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