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Background: Tuberculosis (TB) remains a main public health threat worldwide. Over 90%
of tuberculosis cases occur in low- and middle-income countries that have fragile health
infrastructures and constrained resources available. Ethiopia ranks third in Africa and eighth
of 22 from TB burdened countries globally. Case detection as early as possible and ensuring
a successful treatment rate should be the main focus points to decrease the burden of TB.
Objective: To evaluate tuberculosis treatment outcomes and predictors among tuberculosis
treatment follow-up patients at Madda Walabu University Goba Referral Hospital.
Methods: Retrospective document review was conducted among TB patients in the tuber-
culosis clinic at Goba Referral Hospital from January 1, 2015 to December 30, 2019. Data
were analyzed using SPSS version 25.0. Descriptive and logistic regressions analyses were
performed to identify the rate and predictors of tuberculosis treatment outcomes. The odds
ratio and 95% confidence interval were calculated to check the association between variables.
P < 0.05 was considered statistically significant.

Results: The mean age of participants was 33.8 £ 17.3 years, and more than half of them
(58.4%, 218) were males. From the total 373 participants, 65 (17.4%) registered TB patients
were diagnosed HIV-positive. The overall success rate was 320 (91.2%) with [95% CI,
88-94.3]. Among these, 91 (25.9%) were cured and 229 (65.2%) completed treatment
whereas 8.8% with [95% CI, 5.7-12] were unsuccessful treatment outcomes. Among them,
the majority 18 (5.1%) died, 6 (1.7%) were moved to MDR-TB center, 4 (1.1%) were lost to
follow-up and 3 (0.9%) were documented as treatment failed.

Conclusion: The treatment failure rate was 8.8% with [95% CI, 5.7-12]. The proportion of
TB patents who died was relatively higher. HIV-positive patients and old age people were
predictors of unsuccessful treatment outcomes. Thus, the health facility should strengthen the
evaluation of HIV-positive patients and old age patients to minimize mortality.

Keywords: tuberculosis, treatment outcome, predictors, Madda Walabu University Goba
Referral Hospital

Introduction

Tuberculosis (TB) remains a major public health problem worldwide and accounts for
the highest mortality from any infectious diseases worldwide, even surpassing HIV/
AlDs, causing 1.5 million deaths in 2018." As of 2017, the global incidence of TB was
estimated to be 10.0 million cases of which are 5.8 million men, 3.2 million women and
1.0 million children. Millions of people continue to fall sick with TB each year. For
instance, in 2017, TB caused an estimated 1.3 million deaths accounting for 90% of

adults aged >15 years who were able to increase the productivity of the country”.
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China and India account for more than half of the TB
Sub-Saharan  Africa,
Ethiopia, has the highest prevalence of TB infection in
the world. In 2015, the WHO report showed that Ethiopia
ranks third in Africa and eighth among the 22 highest TB
burdened countries in the world.> Ethiopia has achieved

burden worldwide. including

the 50% reduction of the millennium development goal
related to TB. However, the decline of TB incidence and
prevalence rate has been comparatively slow. Hence, the
TB detection program and treatment success rate should be
strengthened to achieve a sustainable development pro-
gram target.4

An urgent response to a global epidemic highlights the
need for immediate action to accelerate progress toward
the goal of ending the TB epidemic by 2030 stating a 90%
reduction in the absolute number of TB deaths and an 80%
reduction in TB incidence compared with 2015.° Such
levels have only been achieved in the context of aggres-
sive treatment and follow-up while knowing the rate of
treatment outcomes and predictors. A 2017 WHO report
found that at least half of the world’s population lack
access to essential health services and almost 10% experi-
ence catastrophic expenditures on health. All of the 30
high TB burden countries including Ethiopia need to
increase service coverage and reduce levels of catastrophic
expenditures to reach the TB treatment goal and to make
a healthy productive society.”

Increased diagnosis and treatment of TB infection
remains crucial for eliminating TB.® One of the big
challenges not to achieve the TB treatment goal is non-
adherence to medicine or to stop taking the medicine,
which leads to poor treatment outcomes and infection of
resistant TB. If bacteria show poor outcome for first line
treatment, it may be harder to treat for a second time.
Hence, it becomes drug resistant and that leads to unsuc-
cessful treatment outcomes. This is to mean that regimens
initially used to treat TB will no longer be able to fight the
TB germs in the body due to different predictors.
Multidrug resistant TB (MDR-TB) that is drug resistant
to more than one drug is very dangerous and spreads the
infection.”

Poor treatment outcomes may be one of the factors to
increase MDR-TB. Globally, 3.5% of new TB cases and
18% of previously treated cases had MDR/RR-TB and
8.5% were estimated to have extensively drug resistant
TB.? Of which 558,000 people developed TB that was
resistant to rifampicin (RR-TB), which is the most effec-
tive first line drug and of these, 82% had MDR-TB. MDR-

TB continues to be a public health crisis especially in
middle- and low-income countries.

Diagnosis and successful treatment of people with TB
prevent millions of deaths each year (an estimated
54 million over the period 2000-2017), but there are still
large and persistent gaps in detection and treatment. The
latest treatment outcome data for new cases show a global
treatment success rate of 82% in 2016 and 85% in 2017.
This is a reduction from 86% in 2013 and 83% in 2015.>*

Ending the TB epidemic by 2035 requires rigorous
efforts of the government, developmental partners, acade-
micians, civic society organizations, patient advocates,
private sector and the community at large.” As
a stakeholder of TB successful treatment outcomes, the
goal achievement for the finding of this study is impute of
national and WHO TB control policy. Ethiopia is one of
the countries in the WHO list of 30 high TB burden that
accounted for 87% of the world’s cases with 150-400 new
TB cases.’

Case detection as early as possible and ensuring the
treatment success rate are the main focus points to
decrease the burden of TB. Understanding the treatment
success rate and isolation of diverse predictors for treat-
ment outcomes are essential to increase favorable tubercu-
losis treatment outcome. There is no study regarding
treatment outcomes and predictors of unsuccessful treat-
ment outcomes of TB in Southeast Ethiopia particularly in
Bale Zone. Hence, the finding of this study is crucial for
the study area as well as to national level to decrease the
burden and predictors of poor treatment outcomes. Thus,
this study aimed to evaluate the status and predictors of
tuberculosis treatment outcomes.

Methods and Materials
Study Design, Study Area and Period

A retrospective document review was conducted at Goba
Referral Hospital. MWU-GRH (Madda Walabu University
Goba Referral Hospital) is the largest teaching and referral
hospital in Bale Zone. MWU-GRH is found in the south-
east of Ethiopia, 445 km from the capital city of Addis
Ababa. Goba Referral Hospital is the only referral hospital
in Bale with a total of 166 clinical staff and 360 adminis-
trative workers. The hospital provides services for about
921,311 people annually in the areas of outpatient and
inpatient service, emergency, laboratory, pharmacy, major
and minor operations, neonatal intensive care, maternal
and child health, ART service, physiotherapy, radiology
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and dermatology services. It is the center for TB treatment
including MDR-TB care. TB patients’ registration docu-
ments were reviewed from January 1, 2015 to

December 30, 2019.

Determination of Sample Size and
Sampling Techniques

All TB patients’ records at MWU-GRH who started treat-
ment and had complete medical records on TB treatment
outcome in the past 5 years were included in the study.

Data Abstraction Checklist and

Processing

A data abstraction checklist was designed based on both
dependent and independent variables. Data were collected
from the secondary source of the TB patients’ registration
log book. A structured data abstraction checklist was
developed and used to extract all necessary information
(Supplementary Material). Variables of interest were gen-

der, age, weight, year of treatment, type of TB, HIV
(human immunodeficiency virus) status and smear results
as independent variables whereas dependent variables
were treatment outcomes (successful and unsuccessful).
The dependent variables were identified by evaluating
tuberculosis treatment outcomes (cured, treatment com-
pleted, died, treatment failure, default treatment, moved
to MDR-TB, transfer out and no record). Data were col-
lected by two nurses with a bachelor degree and one
pharmacist as supervisor. The data collectors were trained
before the actual data collection for 2 days.

Data Quality Management

The principal investigator trained data collectors for 1 day
about the objective and data abstraction procedure. For
consistency, a 5% pre-test was conducted before the actual
data at Bale Robe district hospital 15 km away from the
study area to assess the validity of the data abstraction
checklist. Based on this, the amendments and arrange-
ments were made on the data abstraction checklist. The
principal investigator also closely supervised the activity
on a daily basis. At the end of each data gathering day, the
principal investigator checked the completeness of filled
questionnaires and whether recorded information makes
sense to ensure the quality of data recorded. Data coding,
cleaning and verification was done before entry into EPI-
data. In addition to this, the principal investigator carefully

entered and thoroughly cleared the data before commence-
ment of the analysis.

Data Analysis

After collecting the data, data were organized and arranged
categorically. Data for continuous variables were also pre-
sented by possible continuous measures of central tendency
or variation or both. The data were entered into Epi-data
version 4.0.2.101 and exported to Statistical Package for
Social Sciences software (IBM SPSS statistics version 25,
USA, 2017) for analysis. Descriptive statistics were deter-
mined including frequencies and percentages. The significant
association between dependent and independent variables
was checked by odds ratio with 95% confidence interval
(CI). Binary and multivariate logistic regression model
were used considering p < 0.05 statistically significant.

Definitions of Outcome Terms
The treatment outcome terms used in the current study
defined based on the

10,11

were Ethiopian standard

guidelines.

Cured Case

A bacteriologically confirmed TB case that was smear or
culture negative in the last month of treatment and on at
least one previous occasion.

Completed Treatment

A patient who completed treatment but without evidence
of failure but with no record to show that sputum or
culture results in the last month of treatment and on at
least on the previous occasion were negative, either
because tests were not done or because results are
unavailable.

Failed Treatment
TB cases with sputum smear or culture positive at the end
of 5 months during treatment.

Died
A patient who had died during the course of TB treatment.

Lost to Follow-Up

A patient who has been on TB treatment for a minimum of
1 month and who interrupted his/her treatment for 2
months or more.

Not Evaluated
Patients with undetermined and for whom the final out-
comes were not assessed.
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Transferred Out
Cases transferred out to another health facility or treatment
unit.

Moved to MDR-TB

TB patients who were found to have RR-TB or MDR-TB
before the fifth month of treatment and who were referred
to MDR-TB unit and started on a full MDR-TB treatment
regimen.

Successful Treatment
The number of cured patients plus treatment completed
patients.

Unsuccessful Treatment
Include died, failure, moved to MDR-TB and lost to fol-
low-up.

Results

Baseline Characteristics of the Study
Participants

As shown in Table 1, the total number of TB patients

diagnosed and registered for TB treatment during the
S-year study period was 373. Among these, male sex has

Table | Baseline Characteristics of the Study Participants
Attending the TB Clinic of Madda Walabu University Goba
Referral Hospital from January, 2015 to December, 2019

Variables Category | Frequency | Proportion
(n) (%)
Sex Male 218 584
Female 155 41.6
Age category <I8 56 15.0
18-25 87 233
25-35 94 25.2
35-50 78 20.9
>50 58 15.5
Weight category at <20 83 223
start of treatment 20-30 122 327
3045 89 23.9
>45 79 21.2
Address Urban 323 86.6
Rural 50 13.4
Year of treatment 2015 75 20.1
2016 79 21.2
2017 71 19.0
2018 76 20.4
2019 72 19.3

shown dominance (58.4%, 218) and the participants were
33.8 £ 17.3 years old while the weight of patients was 49.3
+ 13.4 kg. The majority of the study participants (86.6%,
323) were residents of the urban area. Based on the year of
treatment, the number of cases was minimum 71 and
maximum 79 in the year 2017 and 2016 respectively,
during the 5-year study period.

TB Disease-Related Conditions of Patients
Pulmonary tuberculosis (PTB) was observed in more than
half (55%, 205) of the study participants while the remain-
ing 45% (168) of cases were extra pulmonary tuberculosis
(EPTB). Out of the observed cases, the majority of them
(61.1%, 228) were smear negative, and 38.1% (142) were
found to be smear positive. During the 5 years, 65 (17.4)
registered TB patients were diagnosed HIV-positive, of
which 64 patients were initiated with CPT (cotrimoxazole
preventive therapy). After 2 months of the initiation of TB
treatment, the majority of the cases (61.1%, 228) were
found smear negative. Regarding the TB treatment, most
of the patients (97.9%, 365) received the standard RHZE
(rifampicin, isoniazide, pyrazinamide, ethambutol) regi-
men during the 2 months of the intensive phase therapy,
out of which 357 (95.7%) of them were treated with RH
standard regimen for the continuation phase therapy
(Table 2).

Tuberculosis Treatment Outcomes

As shown in Table 3, out of 351 participants, 320 (91.2%)
with [95% CI, 88-94.3] successfully completed TB treat-
ment. Among these, 91 (25.9%) were cured and 229
(65.2%) completed whereas 8.8% with [95% CI, 5.7-12]
were unsuccessful treatment outcomes. Among them, the
majority 18 (5.1%) died, 6 (1.7%) were moved to MDR-
TB center, 3 (0.9%) were documented as treatment failed
and 4 (1.1%) were lost to follow-up. From the total 373
study participants, 12 (3.2%) were transferred to other
facilities and 10 (2.7%) were not evaluated.

Predictors of TB Treatment Outcomes
To assess associated factors affecting treatment outcomes,
all clinically relevant and variables that showed marginal
association at p < 0.25 following univariate analysis were
included in the logistic regression analysis. Of those vari-
ables which fulfilled the inclusion criteria for the multi-
variate logistic regression analysis, only age of the patient
as well as being HIV-positive had significant association
with unsuccessful treatment outcomes.
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Table 2 TB Disease-Related Characteristics of the Study
Participants Attending the TB Clinic of Madda Walabu
University Goba Referral Hospital from January, 2015 to

Table 3 TB Treatment Outcomes-Related Characteristics of the
Study Participants Attending the TB Clinic of Madda Walabu

University Goba Referral Hospital from January, 2015 to

December, 2019

December, 2019

Variables Category Frequency (n) | Proportion (%)
Type of TB PTB 205 55.0
EPTB 168 45.0
Smear result Smear positive | 142 38.1
Smear negative | 228 61.1
Unknown 3 0.8
HIV status HIV-positive 65 17.4
HIV-negative 296 794
Unknown 12 32
Cotrimoxazole | Yes 64 17.2
reventive No 251 67.3
herapy initiated | Unknown 58 15.5
Smear result Smear positive | 17 4.6
after 2 months | Smear negative | 267 71.6
Unknown 89 239
Anti-TB drug RHZE 365 97.9
on Intensive RHZES 8 2.1
phase
Anti-TB drug RH 357 95.7
on continuation | EH 16 43
phase

Abbreviations: PTB, pulmonary TB; RHZE, rifampicin, isoniazide, pyrazinamide,
ethambutol; RHZES, rifampicin, isoniazide, pyrazinamide, ethambutol, streptomycin;
RH, rifampicin, isoniazide; EH, ethambutol, isoniazide.

Accordingly, study participants who had an HIV-
positive result were about five times more likely to have
unsuccessful treatment outcomes (AOR = 4.9; 95% CI =
2.01-11.5, P = 0.000) relative to HIV-negative patients.
On the other hand, patients with age greater than 40 years
had a three times more unsuccessful treatment rate (AOR
=3.1; 95% CI = 1.1-8.1, P = 0.021) relative to patients
with age less than 25 years (Table 4).

Discussion

The magnitude of successful TB treatment outcomes was
91.2% with [95% CI, 88-94.3]. Among these, 91 (25.9%)
were cured and 229 (65.2%) completed treatment while
8.8% with [95% CI, 5.7-12] were unsuccessful treatment
outcomes. From 8.8%, the majority (5.1%) died, 1.7%
moved to MDR-TB center, 0.9% were documented as
treatment failed and 1.1% were lost to follow-up. In logis-
tic regression analysis, HIV-positive patients were about

Treatment Category Frequency | Percentage %
Outcomes (n)
Successful Cured 91 259
outcomes Completed 229 65.2
Died 18 5.1
Failure 3 0.9
Unsuccessful Moved to 6 1.7
outcomes MDR-TB
Lost to 4 1.1
follow-up
Unknown final Transfer out 12 32
status Not evaluated | 10 2.7
Overall success Successful 320 91.2 [95% ClI,
rate 88-94.3]
Unsuccessful 31 8.8 [95% Cl,
5.7-12]

Abbreviation: Cl, confidence interval.

five times more likely to have unsuccessful treatment out-
comes (AOR = 4.9; 95% CI = 2.01-11.5, P = 0.000)
relative to HIV-negative patients and patients with age
greater than 40 years were three times more likely to
have anunsuccessful treatment rate (AOR = 3.1; 95% CI
=1.1-8.1, P=0.021) relative to patients with age less than
25 years.

According to the findings obtained by our study, 91.2%
of participants had shown successful TB treatment out-
comes. Of which, 25.9% were cured and 65.2% completed
their treatment. The success rate in the current study was
in line with the retrospective studies conducted in eastern
Ethiopia, Harar with success rate of 92.5%,'% 89.2% in

13 overall mean treatment success rate 92.4% in

Tigray,
Hawassa,14 89% in Sidama zone,15 the Ethiopian national
strategic goals (90%) set for 2020"" and the WHO 2030
international target of >90%.%

The treatment success rate in our study (91.2%) was
higher than previous similar studies in Adama (80.8%),'
retrospective studies in Addis Ababa 82.7%,'” Hosanna
(43.3%),'® Arba Minch (74.6%),'” 86.1% in Amhara
region, northern Shoa,”® a study from selected hospitals
in Ethiopia (55.8%)?' and the pooled estimate of TB
treatment success rate in Ethiopia (86%).”> The finding
in this study is still higher than the finding from other

countries with treatment success rate of 57.7% in
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Table 4 Multiple Logistic Regression of Predictors with TB Treatment Outcomes Among the Study Participants Attending the TB
Clinic of Madda Walabu University Goba Referral Hospital from January, 2015 to December, 2019

Variables Category COR (95% CI) P value AOR (95% CI) P value
Age Age <25 1.000 1.000
25-40 1.3 (0.4-3.7) 0.614 0.8 (0.2-2.6) 0.825
> 40 3.4 (1.3-86) 0.009%* 3.0 (1.1-8.1) 0.02 ¥
Year of treatment 2015 0.8 (0.2-2.8) 0.753 0.7 (0.1-2.6) 0.630
2016 1.2 (0.4-3.8) 0.654 1.1 (0.3-3.5) 0.821
2017 1.4 (0.44.2) 0.523 1.1 (0.3-3.6) 0.827
2018 0.2 (0.0-1.4) 0.129 0.2 (0.1-1.5) 0.146
2019 1.000 1.000
HIV status HIV-positive 4.8 (2.2-10.6) 0.000%* 4.9 (2.01-11.5) 0.000°**
Unknown 1.4 (0.1-12.2) 0.711 1.4 (0.1-12.8) 0.757
HIV-negative 1.000 1.000

Notes: *Statically significant in bivariate; **statistically significant in multivariate.

Abbreviations: AOR, adjusted odds ratio; Cl, confidence interval; COR, crude odds ratio; HIV, human immunodeficiency virus.

Nigeria,23 81% in northern Tanzania,24 77.4% in Yemen,25
53.4% in Malaysia®® and 80.5% in Denmark®’ and a study
from China by Bao et al with 88%.2® The difference may
be due to the sample size used in the study, geographical
difference, study period, study population and setting dif-
ference, for example the study in Tanzania was done in
2007 and a community-based study. The study in Nigeria
by Ukwaja et al in 2013 included transferred out patients
to unsuccessful treatment outcomes.”’

The magnitude of successful treatment outcomes of our
study is lower than Endris et al's study in Gojam, Northwest
Ethiopia with 94.8% successful treatment outcome,*’ and
Ahmed et al's study in Pakistan with success rate of
94.9%.%° The differences between treatment success rates
might be due to geographical variation of study settings,
sample size difference and variation of the study periods.
Another possible explanation could be also due to the varia-
tion in the implementation of TB treatment strategies.

In terms of unsuccessful TB treatment outcomes in this
study, overall 8.8% with [95% CI, 5.7—-12] TB patients did not
successfully complete their treatments. Among them, 5.1%
died, 1.7% moved to MDR-TB center, 0.9% were documen-
ted as treatment failure and 1.1% were lost to follow-up.

From the point of view of the death rate, 5.1% of cases
died according to the current study. This was lower than
the mortality rate among all TB patients of similar studies
conducted in the northern part of Ethiopia (Gondar,
17.7%), southwestern Nigeria (11.5%) and Yemen
(12.2%).°2'3% The difference in mortality rate seen
could be due to variation of the year of study in which
case the improvement of the healthcare system could be

implicated, type of study population, variation of the sam-
ple size and possibly the variation in epidemiological
entities associated with geographical locations. For exam-
ple, the sample size of the study conducted by Babatunde
et al (78 cases)>> was much lower than our study (373
cases), and that of the study conducted by Biruk et al in
Gondar Teaching Hospital (1584 cases)’' was much higher
than our study sample size. In addition, their study
included only pulmonary TB cases while the current
study constituted both PTB and EPTB cases. On the
other hand, non-adherence to TB treatment strategies and
program implementation could be the other possible expla-
nation for mortality rate variations.

On the contrary, the mortality rate of our study was
comparatively close to different studies from other regions
in the country with 5% in Adama,'® 5.6% in Debre
Tabor,*® 2.9% in Tigray region,'® 1.8% in Arba Minch,"
3.7% in Addis Ababal,34 3.9% in Harar'? and 3.8% in
northern Shoa?® and elsewhere in China (2.8%)*® and
Pakistan (1.8%).°° However, our study finding is much
lower than the mortality rate (19.4%) of the study done
in Nigeria.”® This could be due to difference in study
population and the increased awareness and health educa-
tion for the patients regarding the benefit of treatment
adherences and improvements and changes in healthcare
services provisions in our settings.

The magnitude of tuberculosis lost to follow-up treat-
ment outcomes for TB patients who had undergone diag-
nosis and registration for treatment during the 5-year study
period was 1.1%. The finding is almost parallel to similar
studies conducted in Sidama with 1% in the year 2012,
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in Hawassa 2.6%'* and 2.4% in Harar.'?> Nonetheless, our
finding of the lost to follow-up rate was less than the study
finding (11.1%) in Dilla, southern Ethiopia.*> The varia-
tion could be explained by the difference in the study
period which was from 2008 to 2013 and the large sample
size used (1537) in the study at Dilla hospital.

The other important denominator of unsuccessful treat-
ment outcomes in TB patients is treatment failure. In the
current study, the proportion of treatment failure documen-
ted was 0.9%. This finding is consistent with other retro-
spective studies from Ethiopia with a treatment failure rate
of 0.6% in Addis Ababa,** 0.8% in Gondar,>' 0.5% in
Tigray'® and 0.6% in Arba Minch.'? Nonetheless, the rate
of treatment failure of the current research is slightly
superior to other research findings done in northern
(0.3%)® parts of Ethiopia, and similar studies from
Zambia (0.3%)’” and Pakistan (0.2%).°° Ccontrary to
this, our treatment failure rate finding is lower than other
similar studies, Melese and Ewnete 3.5%% and Tesema
et al 1.4%'° in Ethiopia and 8.3% in southern Nigeria.*?

In an attempt to assess predictors of treatment out-
comes, being HIV-positive as well as old age had signifi-
cant association with unsuccessful treatment outcomes.
Accordingly, participants who had HIV-positive were
about five times more likely to have unsuccessful treat-
ment outcomes (AOR = 4.9; 95% CI = 2.01-11.5, P =
0.000) relative to HIV-negative patients. The finding is
similar to the study at Woldia General Hospital, northeast
part of Ethiopia, where HIV-negative tuberculosis patients
were 3.9 times more likely to have a successful treatment
outcome than HIV-positive tuberculosis patients.® This
might be explained by the fact that those patients who
adhered well to their directly observed treatments during
the intensive phase therapy have an increased likelihood of
cure and successful treatment which can be expressed in
terms of smear negativity. On the other hand, patients with
age greater than 40 years had three times more unsuccess-
ful treatment rate (AOR = 3.1; 95% CI = 1.1-8.1, P =
0.021) relative to patients with age less than 25 years.The
result is supported by the TB treatment outcomes study at
Woldia in which those with age less than 24 years were 4.7
times more likely to have successful treatment outcomes
than those with age greater than 45 years.”® On the other
hand, in the study in Tigray by Berhe et al,' the odds of
unsuccessful treatment outcome was 2.5 times higher
among patients older than 40 years of age. Similarly,
according to the study by Tola et al, older age was sig-
nificantly associated with unsuccessful TB treatment

outcomes.'? Despite the fact that TB affects all age groups,
as compared to younger age group, most cases (90%) in
the 2016 global tuberculosis report were adults.

Limitation of the Study

Since the data were collected from document review retro-
spectively, there was some incomplete information and
they were unable to include other key important variables
like adherence measure. The study was conducted in
a single health facility. The researchers recommend
a further prospective TB patients’ follow-up study with
multicenter facilities to fill the limitation of this study.

Conclusion

The magnitude of treatment success rate of the study was
91.2% and unsuccessful treatment outcomes were 8.8%. HIV-
positive patients relative to HIV-negative patients and old age
patients relative to younger age patients were predictors of
unsuccessful treatment outcomes. The proportions of died TB
patients and lost to follow-up TB patients were relatively
higher. Thus, the health facility should strengthen the follow-
up of HIV-positive and old age patients to minimize mortality
and overall unsuccessful treatment outcomes.

Abbreviations

EPTB, extra pulmonary tuberculosis; HIV, human immuno-
deficiency virus; MDR, multidrug resistant; MWU-GRH,
Madda Walabu University Goba Referral Hospital; PTB,
pulmonary TB; RH, rifampicin, isoniazide; RHZE, rifampi-
cin, isoniazide, pyrazinamide, ethambutol; RR-TB, rifampi-
cin resistant tuberculosis; SPSS, Statistical Package for Social
Science; TB, tuberculosis; WHO, World Health Organization.
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