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BACKGROUND

Despite the availability of effective drugs, tuberculosis remains a major public health problem in the world. World
health organization developed the Directly Observation Treatment Short Course with specific targets of 84% case
detection rate and 87% treatment success rate. Monitoring the treatment outcomes of tuberculosis and determining
the specific factors associated with treatment outcome are essential to evaluate the effectiveness of tuberculosis
control program. Objectives: This study aimed to assess treatment outcomes and factors associated with treatment
outcomes among TB patients in west Arsi zone. Method: A retrospective institutional based cross sectional study
design was used to assess the treatment outcome and associated factors of tuberculosis among patients registered
from July 2013 to June 2018 in West Arsi zone. A total of 1912 patient’s data were collected from randomly
selected hospitals and health centers at West Arsi using abstraction checklist purposively designed for this study.
Bivariate and multivariate analysis was used to determine predictors of successful treatment outcomes. Odds ratio
and 95% confidence intervals were calculated. P value less than 0.05 were considered as statistically significant.
Result: - Among 1912 study participants, 927(48.5%) were female and 818(42.8%) were from rural area. The
overall treatment success rate was 1749 (91.5%), while 163(8.5%) had unsuccessful tuberculosis treatment
outcome. In the final multi variable logistic regression model, being male (AOR = 0.59, 95%CI: 0.40-0.89),
relapse (AOR=0.12, 95%CI: 0.05-0.29), age group greater than 44 years old (AOR=0.276, 95%CI: 0.14-0.556)
and human immunodeficiency virus co-infected (AOR=0.036, 0.02-0.057) were significantly associated with
treatment outcome. Conclusion and Recommendation- The treatment success rate was 91.5% and meets WHO
standard. Factors such as being HIV positive, male, retreated patients and age greater than 44 years old were
significantly associated with TB treatment outcome. Therefore, to sustain this success rate, early diagnosis,
effective management and follow up should be done for HIV co-infected and retreated patients under directly
observed short course treatment.
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BACKGROUND

Tuberculosis (TB) is an infectious disease caused by the
bacillus Mycobacterium tuberculosis (MTB).™ Globally,
there were an estimated 10.4 million new TB cases and
1.4 million deaths from the disease in 2015. Among 10.4
million new cases, 60% was accounted by six countries
from Asia and Africa.”! Study showed that among 15
countries with the highest estimated TB incidence rates,
twelve were in Africa.’! TB continues to be a major
public health problem in Ethiopia, rank eight among the
22 TB high-burden countries.!

The increasing trends of tuberculosis raised the creation
of directly observed treatment short course (DOTS) in
the mid-1990s. The specific targets of DOTS were

www.ejbps.com | Vol 7, Issue 12, 2020.

achievements of 84% case detection rate (CDR) and 87%
treatment success rate (TSR) by 2015.! Ethiopia has
started the DOTS services in Oromia region as a pilot in
1992 and scaled up in 2010 to the entire regions. The
implementation of DOTS in the country increased the
rate of successful treatment outcome.® Moreover, the
mortality was reduced to 92 per 100,000 and sputum
smear-positive rate to 163 per 100,000 populations. The
cure rate and TSR was 81.6% and 92.5% respectively.!”
However, TB control strategies were influenced by
human immunodeficiency virus ﬁHIV) co-infection with
TB, and multidrug resistance TB.*!

Though the DOTS strategy was implemented to enhance
patient adherence to treatment, there were still reported
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cases of default, treatment interruption and low TSR.
There were also variation in rates of TSR across the
geographical area and institutions due to
sociodemographic and economic factors. For example
tuberculosis treatment success rate was 65% and 84% in
East showa and Mekele respectively.™®* Furthermore,
report from Gambo hospital, West Arsi zone also
indicated around 13.9% of patients on DOTS services
were defaulted their treatment.*?

Even though several studies were carried out in health
institutions, majority of reports contradicted with Federal
Ministry of Health (FMOH) reports. Majority of studies
were conducted at hospitals where patients prefer to
diagnosed and transferred to health centers and health
posts for treatment. Therefore, study that included health
facilities where majority of patients take their treatment
is needed for guideline modification and to increase
efforts in reducing the increase of MDR-TB. Thus, this
study aimed to assess treatment outcome and its
associated factors among tuberculosis patients on DOTS
in West Arsi Zone.

METHOD AND MATERIAL

Study design, period and population

Institutional based cross sectional study design was
conducted. The source population was all patients who
had tuberculosis treatment outcome in West Arsi zone
from July 2013 to June 2018.

Study Area

This study was conducted in West Arsi zone, which is
252 km far from Addis Ababa. The zone comprises of 12
woreda and two town administration with an area of 540
sq. km. According to 2017 Zonal report, the total
population of this zone was 4,980,001. The health
institutions in the zone comprise of 7 hospitals and 70
health centers. In hospitals and health centers a DOTS
clinic operates under the National Tuberculosis and
Leprosy Control Program (NTLCP) of Ethiopia. Chest
radiograph and clinical investigations are also used to
support the diagnosis. Patients diagnosed with
tuberculosis are referred to the DOTS clinic where they
are registered and treated according to the NTLCP.

Inclusion criteria
-All TB cases having complete data on registration log
book.

Exclusion criteria
-Patients who have incomplete information on register
and transferred to other facilities.

Sample size and sampling technique
The sample size was calculated by using single
population proportion formula ([n = [(Za/2)2*P

(1-P)] / d4). The study assumed 95% confidence level of
Z al2 =1.96, 5% margin of error, and proportion of
84.9% from a study done in Asella Hospital Since there
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were no recent study conducted in that zone.™™ The
calculated sample size was 217. However, after
calculating sample size for associated factor assessment
the final was 1912. Since it’s the largest sample size
which can accommodate both specific objectives, the
final minimum sample size was 1912 records of TB
patients. Simple random sampling method was used to
select 15 health facilities. Then sample needed was
proportionally distributed based on the number of
patients treated in that facility. Finally, systematic
random sampling method was used to select study
participants from each health facilities.

Variables in the study and operational definition

The dependent variable was treatment outcome of patient
under treatment defined in line with the Ethiopian TB
and leprosy treatment guidelines definitions of TB
cases.™ The final treatment outcome patients under
DOTS were cured, treatment completed, defaulted/ loss
to follow up, failed and died. The treatment outcome was
considered as successful when patients were cured or
completed treatments. On the other hand, unsuccessful
treatments were those defaulted, failed and died at end of
treatment completion. The independent factors
considered to influence treatment outcome were socio
demographic factors (Age, Residence, Gender and base
line weight), co-morbidity factors (TB/HIV co infection),
tuberculosis type and category of patient (New case,
retreatment case, transfer in and others).

Data collection method and quality assurance

Data was obtained from medical records of patients
treated for TB from July 2013 to June 2018. The data on
the tuberculosis treatment log book include socio
demographic characteristics of patients, HIV status, year
of treatment, type of TB, categories of patients and
treatment outcome of the patients. Data was collected by
trained nurses after giving two day training on data
collection formats and techniques of data collection.
Data comprising all the study variables have retrieved
from the TB registration and entered into a data
abstraction sheet purposely designed for this study. The
supervisor supervised every activity of data collectors
and filled formats every day. At the end of each day, the
data collected was checked by the principal investigator
for completeness and consistency. The treatment log
books from which data were retrieved were kept safely in
separately until information was retrieved.

Data processing and analysis

Data were entered in to Epi.info 7 and then exported to
Statistical Package for the Social Sciences (SPSS)
window version 25 for further cleaning, coding and
analysis. A descriptive statistical method was used to
generate frequencies for categorical variables, to
summarize and present frequencies of socio-
demographic characteristics of the study participants
using text, tables, and graphs. Bivariate logistic
regression was used to analyze the association between
treatment outcome and potential predictor variables.
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Then independent variables with P value less than 0.25
were considered as candidate for multivariate analysis.
Forward multiple logistic regression analysis was used to
adjust for potential confounding factor. P value <0.05
was considered as statistically significant for all
independent variables in the models.

Ethical consideration

This study was conducted in accordance with the
research ethics of the Arsi University. Ethical clearance
was obtained from the institutional ethical review board
of the Arsi University. Letter of support was taken from
Department of public health. The consent to collect
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patient’s data from logbook was obtained from health
facilities administrations.

RESULT

TB patients’ Sociodemographic characteristics

A total of 1912 TB patients record were analyzed in this
study, 818 (42.8%) came from rural areas. Among study
participants, 985 (51.5%) were males and 927 (48.5%)
were females. The mean age of the respondents was 27.3
(Standard deviation (SD) + 13.14) year. Majority of the
patients were in the age group 15-24 (32.6%). In this
study, the mean average baseline weight at the beginning
of intensive phase was 45.07 (SD + 13.95) kg (Table 1).

Table 1: Socio demographic of study participants on DOTS at West Arsi zone in 2018.

Variable Categories Frequency (%)
Sex male 985(51.5)
female 927(48.5)
0-14 years 274(14.3)
15-24 years 623(32.6)
Age category 25-34 years 542(28.4)
35-44 years 241(12.6)
Greater than 44 years 232(12.1)
Mean age Mean + SD 27.3+13.14
Residence Rural 818(42.8)
Urban 1094(57.2)
0-7.9kg 32(1.7)
8-14.9kg 69(3.6)
15-19.9kg 41(2.1)
. 20-29.9kg 122(6.4)
Weight 30-39.9Kg 186(9.7)
40-54.9Kkg 1012(52.9)
55-69.9Kkg 425(22.2)
>70kg 25(1.3)
Mean weight Mean + SD 45.07 £ 13.95

The TB patients’ clinical characteristics

Out of 1912 TB cases, 936 (49%) were SNPTB, 599
(31.3%) were SPPTB and 377 (19.7%) were EPTB. Out
of all TB cases, 1840 (96.2%) of the patients were new
patients meanwhile 72(3.8%) were either relapse,

transferred in, or treatment failure (others). Regarding
the SPPTB patients sputum smear result conversion,
536(89.5%), 562(93.8%) and 536(89.5%) of them
showed negative bacteriology result at the end of first,
second and third follow up respectively (Table 2).

Table 2: TB patient’s clinical characteristics on DOTS at West Arsi zone in 2018.

Clinical characteristics Categories Frequency (%)
negative 1784(93.3)
HIV result positive 128(6.7)
PTB 599(31.3)
Type of TB P/Negative 936(49)
EPTB 377(19.7)
New 1840(96.23)
Category of patients Retreatment 35(1.83)
Other 37(1.94)
follow up result Term of follow up
P 1% follow up 2" follow up 3" follow up
Negative 536(89.5%) 562(93.8%) 536(89.5%)
Positive 46(7.7%) 16(2.7%) 7(1.2%)
Not done 17(2.8%) 21(3.5%) 56(9.3%)
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Tuberculosis treatment outcomes

Among 1912 patients who participated in the study,
534(27.9%) were cured, 1215 (63.6%) were treatment
completed, 114(5.96%) were died, 7(0.37%) were
treatment failure and 42 (2.2%) were loss to follow up.

Patient characteristics and treatment outcomes

A total of 1749 (91.5%) patients had a successful
treatment outcome, whereas 163(8.5%) had an
unsuccessful treatment outcome. From the total of 163
unsuccessful treated patients, 65(6.59%) deaths occurred
in males and 49(5.28%) in females. The highest
proportion of death 36(15.52%) was among patients
greater than 44 years, and 35-44 years age group
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35(14.52%) respectively while other age groups have
less than 5% death. The default rate was higher for rural
residents 20(2.5%), while there were fewer defaulters
from urban residents 21(2.09%).

TB patients co-infected with HIV had lower successfully
treated rate of 95.3 vs 38.3% when compared with HIV-
negative patients. The proportion of loss to follow up
was higher in patients co-infected with HIV 21(16.41%),
whereas 52(40.63%) deaths were occurred in HIV
positive patients. The SNPTB patients had the highest
proportion of unsuccessful treatment outcome 86(9.2%)
of which 60(6.41%) and 23(2.46%) were died and loss to
follow up respectively (table 4).

Table 3:-Treatment outcome of TB patient by sex, HIV result, age group, residence, category of patient, year of

treatment and type of TB at West Arsi zone in 2018.

Variable Categories Treatment outcome
Cured Completed Died Failure Defaulted
Sex Male 243(24.7) | 640(64.96) | 65(6.59%) | 7(0.71%) | 30(3.05%)
Female 294(31.7) | 572(61.72) | 49(5.28%) | 1(0.11%) | 11(1.19%)
HIV result Negative 521(29.2) | 1179(66.1) | 62(3.48%) | 2(0.11%) | 20(1.11%)
Positive 16(12.5) 33(25.7) 52(40.62) | 6(4.69%) | 21(16.40%)
0-14 years 33(12) 228(83.2) 12(4.4%) 0 1(0.4%)
15-24 years 201(32.3) 394(63.2) 19(3.1%) 2(0.3%) 7(1.10%)
Age category 25-34 years 197(36.4) 322(59.4) | 12(2.21%) | 1(0.18%) | 10(1.81%)
35-44 years 62(25.7) 134(55.6) | 35(14.53%) | 1(0.43%) | 9(3.74%)
> 44 years 44(18.97) | 134(57.8) | 36(15.52%) | 4(1.7%) | 14(6.04%)
SPPTB 533(88.98) 13(2.2) 35(5.84%) | 5(0.83%) | 13(2.17%)
Type of TB SNPTB - 850(90.8) | 60(6.41%) | 3(0.32%) | 23(2.46%)
EPTB - 353(93.6) | 19(5.04%) 0 5(1.33%)
Category of New 519(28.1) 1178(64) | 102(5.51%) | 7(0.38%) | 37(2.01%)
patients Relapse 11(31.4) 9(25.7) 12(34.39%) 0 3(8.51%)
Other 10(27) 25(67.6) 0 0 2(5.4%)
Residence Rural 216(26.4) 521(63.7) 60(7.3%) 1(0.10) 20(2.5%)
Urban 318(29) 694(63.4) 54(4.90) 7(0.61) 21(2.09%)

Trends of treatment outcome

The proportion of TB treatment outcome during our
study period was smoothly improved from 2013 to 2018.
The treatment complete rate was slightly increased from
63.6% in July 2013-June 2014 to 64.9% in July 2017-

June 2018. In the case of treatment failure there was an
increase from July 2013-June 2014 to July 2015-June
2016 year, but it decreased from 0.8% to 0.5% afterward
(Table 5).

Table 4:-Trends of TB treatment outcome among patients on DOTS in West Arsi zone in 2018.
year of treatment Cured Completed Died Failed Defaulted
July 2013-June 2014 91(26.7%) | 217(63.6%) | 23(6.8%) 0 10(2.9%)
July 2014-June 2015 125(28.7%) | 278(63.8%) | 25(5.7%) 0 8(1.8%)
July 2015-June 2016 99(25.5%) | 253(65.2%) | 24(6.2%) | 3(0.8%) 9(2.3%)
July 2016-June 2017 | 114(30.97%) | 221(60.1%) | 22(5.97%) | 2(0.54%) 9(2.5%)
July 2017-June 2018 105(27.7%) | 246(64.9%) | 20(5.3%) | 2(0.5%) 6(1.6%)

Factors associated with successful TB Treatment
outcome

In multivariate analyses factors like patients being male
patient, age group greater than 44 years old, positive HIV
status and being relapsed patient were found to be
associated with successful TB treatment outcome. Male
patients were 0.59 (95% CI: 0.40, 0.89) times less likely
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to have successful treatment outcome compared to
female counterpart and statistically significant.

Furthermore, the proportion of treatment success decline
as the age of the TB patients increases. After adjusting
for potential predicting factors, the result reveals age
group greater than 44 year age group were 0.276 (95%
Cl: 0.14, 0.556) less likely to have successful treatment
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outcome compared to 0-14 years old age group. It was
also found that HIV positive were 0.036((95% CI: 0.023,
0.057) times less likely to have successful treatment
outcome compared to HIV negative. A relapsed patient
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was 0.12 (95% CI: 0.05, 0.29) less likely to achieve
successful treatment outcome compared new patients
(table 6).

Table 5:-Bivariate and multivariate logistic regression analysis of factors associated with treatment outcome of

TB patients on DOTS at West Arsi zone in 2018.

Categories Yg?;:;“”f Suﬁlcgs(f, 9 | CORGS%CI) | AOR(5%CI)
Age(in years)
0-14 261(92.3) 13(7.7) 1 1
15-24 595(95.5) 28(4.49) 1.06(0.54,2.08) 1.48(.71, 3.09)
25-34 519(95.8) 23(4.2) 1.12(0.56,2.26) 2.0(0.94,4.35)
35-44 196(81.3) 45(18.7) 0.22(0.12,0.41)* 0.52(0.25,1.08)
>44 178(76.7) 54(23.3) 0.16(0.09,0.31)* 0.276(.14,.556)*
HI1V status
Negative 1700(95.3) 84(4.7) 1 1
Positive 49(38.3) 79(61.7) 0.03(0.02,0.05)* .036(.023,.057)*
Type of TB
PTB+ 546(91.2) 53(8.8) 1 1
PTB- 850(90.8) 86(9.2) 0.96(0.67,1.37) .918 (.58, 1.46)
EPTB 353(93.3) 24(6.7) 1.43(0.87,2.35) 1.5(0.803, 2.79)
Residence
Rural 737(90.1) 81(9.9) 1 1
Urban 1012(92.5) 82(7.5) 1.36(0.98,1.87) 1.21(0.81,1.81)
Sex
Male 883(89.7) 102(10.3) 0.61(0.44,0.85)* 0.59(0.40,0.89)*
Female 886(95.6) 61(4.4) 1 1
Weight(.in kg)
0-14.9 kg 93(92.08) 8(7.92) 1
15-29.9kg 155(95.09) 8(4.91) 1.67(.61, 4.59)
30-39.9kg 169(90.86) 17(9.14) 0.86(.36, 2.06)
40-54.9kg 936(92.49) 76(7.51) 1.06(.50, 2.26)
>55kg 396(88) 54(12) 0.63(.29,1.37)
Category of TB
New 1694(92.1) 146(7.9) 1 1
Relapse 20(57.1) 15(42.9) 0.12(0.06,0.23)* 0.12(0.05,0.29)*
Other 35(94.6) 2(5.4) 1.51(0.34,6.33) 1.9(0.37,9.64)
Note: *=p<0.05
DISCUSSION In this study, treatment outcome among 1912

The main aim of this study was to assess treatment
outcome and different associated factors among TB
patients on DOTs at health facilities in west Arsi zone.
The overall, treatment success rate was 91.5% which is
nearly similar to the finding of studies from Northeastern
Ethiopia(90%)"*® and FMOH report(91%)."®! However,
the overall treatment success rate in this study was very
high compared to previous finding from Israel
(68.5%)."1 and Ukraine (36.1%)."® Moreover, this
finding was higher than report from studies conducted in
East showa (63.7%),"% Mizan Aman hospital(21.6%)™"
and in Metema Hospital, Northwest Ethiopia(65.3%).%"
The possible reason for the observed difference between
the findings of this study and the previous studies might
be explained by high transfer out and retreatment
patients in the previous studies.
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participants was, 534 (27.9%) patients got cured,
1215(63.5%) patients were treatment completed, 114
(6%) patients died, 42(2.2%) were treatment defaulters
and 7(0.4%) were treatment failure. The rate of
defaulters in this study was similar with finding in one of
Ethiopian hospital (2.5%) and Feleg Hiwot referral
hospital (3.1%).24?21 But, this was lower than report
from study at Gambella hospital (8.39%)* and higher
than a study conducted in Azezo health center 0.21%.
This may be due to geographical condition and
accessibility and availability of healthcare facilities near
to patients’ home.

This finding also indicated that there were a smooth
increase in trends of TB treatment outcome from 90.3%
in July 2013-June 2014 to 92.1% in July 2017-June 2018
which is in proportion to study conducted in Dilla
University Referral hospital from 80.5% in Sept 2008-
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Aug 2009 to 84.8% in Sept 2012-May 2013™! and
Southern Ethiopia from 79% in 2003 to 82.5% in
2007.%°! This might be an indication that the health
facilities were within the track of WHO target currently
that our country used as a baseline during guideline
development. Moreover, death rate was also decreased
across the years from 6.8% in July 2013-June 2014 to
5.3% in July 2017-June 2018 which was in line with a
study conducted in Sidama zone, Southern Ethiopia(7%
in 2003 to 2% in 2012).* This could be due to increased
commitment of healthcare workers during providing
DOTS service and accessibility and availability of
healthcare facilities near to patients’ home.

This finding indicated that as the patient age increases,
the treatment outcome rate decreases. Low successful
treatment outcome of TB patients were observed in
above 44 years compared with 0-14 year’s age group.
This is in agreement with previous studies which
reported as age increases the risk of poor treatment
outcome.®* " Likewise, different findings from
Ethiopia identified that those at higher age groups were
associated with poor treatment outcome for patients on
DOTs services.™*¥32 The lower treatment success rate
among old patient could be associated with absence of
economic burden and co morbidities among on older age
groups™®®*! as well as in ability to reach health
institutions due to inaccessibility of nearby health
facilities.

In this study, males were 0.59 times less likely to have
successful treatment outcomes compared to females.
This was consistent with finding from china that found
being male was associated with outcome of died.>®
Similarly, many previous studies found similar degree of
risk of unsuccessful treatment between two genders
where unsuccessful treatment outcomes among females
surpassed those in males.F"*® This may be due to
females were not engage in risk behaviors such as
alcohol consumption, tobacco and substances abuse, and
detention. These habits reported by several studies as
have association with TB treatment outcome.!**4°!

In the present study, HIV positive patients were 0.04 less
likely to have successful treatment outcome compared to
HIV negative patients. This was similar with study in
Armenia which reported that patient having HIV positive
status and cigarettes smokers were associated with
unsuccessful TB treatment outcome.” Recent studies
conducted in Malaysial*?! and Nigerial*! on TB treatment
outcome and its associated factors also demonstrated that
treatment outcome were worst for those patient known to
be HIV positive compared to HIV negative cases.
Similarly, study in Ethiopia indicated that being HIV
positive have less likely chance of having successful TB
treatment outcome. The reasons why HIV-infected TB
patients had unsuccessful outcomes have been speculated
to be because of immunosuppression and higher costs of
seeking care separately for HIV and TB.
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Another significant clinical factor observed to influence
treatment default in this study was being a retreatment
patient at start of DOTSs service. Cases on retreatment
were 0.12 times less likely to have successful treatment
outcome relative to their newly diagnosed counterparts.
This in agreement with studies in Uzbekistan.* South
Africa,l! and different part of Ethiopial®®®*! that have
reported poor treatment was higher among retreatment
cases. The reason for high poor treatment outcome
among retreatment cases may be due to a high
prevalence of drug resistance (MDR-TB) among
retreatment cases and discontinuation of treatment due to
prolonged treatment.  Based on our finding, the
following should be considered in NTCP. FMOH and
Regional health Beraue in collaboration with
stakeholders should capacitate and facilitates all health
facilities by highly advanced diagnostic tool for early
diagnosis of TB/ HIV co- infected and new patients.
Health facilities should also give continuous health
education on behavioral and lifestyle modification in
order to increase treatment outcome among male patients
and HIV infected individuals. In order to improve the
treatment success of new and HIV positive TB patients,
health  facilities should also provide effective
management and early diagnosis of TB/HIV infected
patients. Our study isn’t free from limitations. We
conducted study design, which is retrospective in nature
and not appropriate to collect all factors that have impact
on treatment outcome and not available on registration.
The study also relies on previously collected data and
information in the patient file which makes difficult to
find temporal relationship between factors.

CONCLUSION

The overall treatment success rate was 91.5% and meets
the WHO criteria. In this study, characteristics such as
being male, older age group, a retreated and HIV positive
patient was significantly associated with TB treatment
outcome. Therefore, to sustain this success rate in that set
up, early diagnosis, persistent monitoring and effective
management of patient is needed.
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Tuberculosis; FMOH: Federal Ministry of Health; HIV:
Human Immunodeficiency Virus; MDR-TB: Multi-Drug
Resistant ~ Tuberculosis;  MTB:  Mycobacterium
Tuberculosis; NTCP: National Tuberculosis Control
Program, NTLCP: National Tuberculosis and Leprosy
Control Program PTB: Pulmonary Tuberculosis;
SNPTB: Smear Negative Pulmonary Tuberculosis;
SPPTB: Smear Positive Pulmonary Tuberculosis; SPSS:
Statistical Package for Social Sciences; TSR: Treatment
Success Rate; TB: Tuberculosis; WHO: World Health
Organization; YLD: Years Lived With Disability

Availability of data and materials

The datasets used and/or analyzed during the current
study available from the corresponding author on
reasonable request

Consent for publication
Consent to publish is secured from study participants.

REFERENCE

1. Murray, R P. Medical microbiology. Seventh ed,
20009.

2. WHO. Global tuberculosis report, 2015.

3. Collins BN. Assessing the outcome of tuberculosis
treatment in the Cameroon Baptist convention health
board tuberculosis treatment centers: Umea
University, Sweden, 2012.

4. EjetaE, Legesse M, G A. Preliminary Study on the
Epidemiology of Tuberculosis in Nekemte and Its
Surroundings -Western Ethiopia. Star, 2012; 1(1):
18-25.

5. (WHO) WHO. The global plan to stop TB/Stop TB

Partnership:  Transforming the fight towards
elimination of tuberculosis, 2016.
6. WHO. Global Tuberculosis Report. Geneva,

Switzerland, 2012.

7. HEALTB. The Rapid Expansion of Comprehensive,
High-Quality Tuberculosis Services in Ethiopia,
2016.

8. Anderson LF, Tamne S, Watson JP, Cohen T,
Mitnick C, Brown T, et al. Treatment outcome of
multi-drug resistant tuberculosis in the United
Kingdom: retrospective-prospective cohort study
from Euro Surveill, 2013; 18(40).

9. Ali MK, Karanja S, M K. Factors associated with

tuberculosis treatment outcomes among tuberculosis

patients attending tuberculosis treatment centres in

2016-2017 in Mogadishu, Somalia. The Pan African

Medical Journal, 2017; 28(197).

Lenjisa JL, Tolosa BB, Woldu MA, Negassa DE,

GB W. Assessment of Tuberculosis Retreatment

Case Rate and Its Treatment Outcomes at Adama

Hospital Medical College, East Showa, Ethiopia.

10.

www.ejbps.com | Vol 7, Issue 12, 2020.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

European Journal of Biomedical and Pharmaceutical Sciences

Journal of Steroids & Hormonal Science, 2015; 6(1):
1-6.

Daemo MD, AG K. Treatment Outcomes and
Associated Factors of Childhood Tuberculosis:
Treated Under Dots Program in Health Centers of
Mekelle Town, Tigray Regional State, Ethiopia.
Central African Journal of Public Health, 2016; 2(1):
11-7.

Ramos JM, Reyes F, A T. Childhood and adult
tuberculosis in a rural hospital in Southeast Ethiopia:
a ten-year retrospective study. BMC Public Health,
2010; 10(215).

Fisseha HZ. Trends and Treatment Outcome of
Tuberculosis Patients in Assella Hospital from July
2011-June 2017, Oromia, Ethiopia, Seven Year
Retrospective Study. J Tuberc Ther, 2018; 3(1).
Ethiopia FMoH. Tuberculosis, Leprosy and TB/HIV
Prevention and Control Programme. Fourth ed,
2008.

Mekonnen D, Derbie A, Mekonnen H, Y Z. Profile
and treatment outcomes of patients with tuberculosis
in Northeastern Ethiopia: a cross sectional study.
Afri Health Sci, 2016; 16(3).

Ethiopian Public Health Institute (EPHI), Health
FMo. Report on National TB/HIV Sentinel
Surveillance. Addis Ababa, 2015.

Chemtob D, Epstein L, Slater PE, D W-R.
Epidemiological Analysis of Tuberculosis Treatment
Outcome as a Tool for Changing TB Control Policy
in Israel. IMAJ, 2001; 3: 479+83.

Aibana O, Slavuckij A , Bachmaha M, Krasiuk V ,
Rybak N, Flanigan TP, et al. Patient predictors of
poor drug sensitive tuberculosis treatment outcomes
in Kyiv Oblast, Ukraine F1000Research, 2018; (0):
1-21.

Sintayehu W, Abera A, Gebru T, T F. Trends of
tuberculosis treatment outcomes at Mizan-Aman
general hospital, southwest Ethiopia: A retrospective
study International Journal of Immunology, 2014;
2(2): 11-5.

Jemal M, Tarekegne D, Atanaw T, Ebabu A, Endris
M, Tessema B, et al. Treatment Outcomes of
Tuberculosis  Patients in Metema  Hospital,
Northwest Ethiopia: A Four Years Retrospective
Study Mycobact Disease, 2015; 5(4).

Biadglegne F, Anagaw B, Debebe T, Anagaw B,
Tesfaye W, Tessema B, et al. A retrospective study
on the outcomes of tuberculosis treatment in Felege
Hiwot Referral Hospital, Northwest Ethiopia.
International Journal of Medicine and Medical
Sciences, 2013; 5(2): 85-91.

Biadglegne F , Anagaw B , Debebe T, Anagaw B,
Tesfaye W , Tessema B, et al. Tuberculosis
lymphadenitis and its treatment outcome in Felege
Hiwot Referral Hospital, Northwest Ethiopia: a
retrospective study. Int J Biol Med Res, 2013; 4(1):
2942-7.

Asebe G, Dissasa H, Teklu T, Gebreegizeabher G,
Tafese K, G A. Treatment outcome of Tuberculosis
Patients at Gambella Hospital, Southwest Ethiopia:

ISO 9001:2015 Certified Journal | 7



Agero et al.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

www.ejbps.com |

Three-year Retrospective Study. J Infect Dis Ther,
2015; 3(2): 1-7.

Addis Z, Birhan W, Alemu A, Mulu A, Ayal G, H
N. Treatment Outcome of Tuberculosis Patients in
Azezo Health Center, NorthbWest Ethiopia. [JBAR,
2013; 04(03).

Gebrezgabiher G, Romha G, Ejeta E, Asebe G,
Zemene E, G A. Treatment Outcome of
Tuberculosis Patients under Directly Observed
Treatment Short Course and Factors Affecting
Outcome in Southern Ethiopia: A Five-Year
Retrospective Study. PLoS ONE, 2016; 11(2).
Mufioz-Sellart M, Cuevas LE, Tumato M, Merid Y,
MA Y. Factors associated with poor tuberculosis
treatment outcome in the Southern Region of
Ethiopia. The International Journal of Tuberculosis
and Lung Disease, 2010; 14(8): 973-9.

Dangisso MH, Datiko DG, B L. Trends of
Tuberculosis Case Notification and Treatment
Outcomes in the Sidama Zone, Southern Ethiopia:
Ten-Year Retrospective Trend Analysis in Urban-
Rural Settings. PLoS ONE, 2014; 9(12).

Ayeni F , Aina B , Oyetunde O, O A. Associated
factors and treatment outcomes of tuberculosis
patients with diabetes mellitus in a secondary health
facility in Lagos Nigeria. West African Journal of
Pharmacy, 2016; 27(1).

Ndubuisi NO, Azu OR, Oluoha NV, O A. Treatment
outcomes of new smear positive pulmonary
tuberculosis patients under directly observed
treatment in Anambra State, Nigeria. Pulm Crit Care
Med, 2017; 2(1): 1-4.

Wen Y, Zhang Z, Li X, Xia D, Ma J, Dong Y, et al.
Treatment outcomes and factors affecting
unsuccessful outcome among new pulmonary smear
positive and negative tuberculosis patients in
Anging, China: a retrospective study. BMC
Infectious Diseases, 2018; 18(104).

Belayneh M, Giday K, H L. Treatment outcome of
human immunodeficiency virus and tuberculosis co-
infected patients in public hospitals of eastern and
southern zone of Tigray region, Ethiopia. The
Brazilian Journal of infectious diseases, 2015; 19(1):
47-51.

Birlie A, Tesfaw G, Dejene T, K W. Time to Death
and Associated Factors among Tuberculosis Patients
in Dangila Woreda, Northwest Ethiopia. PLoS ONE,
2015; 10(12).

Mohammed EI -Muttalut, KhidirElnimeiri M.
Factors contributing to non-compliance with
treatment among tuberculosis patients-Kassala State-
Sudan-2016. International Journal of Public Health
and Epidemiology March, 2017; 6(3): 332-8.
Gadallah MA, Mokhtar A, Rady M, El-Moghazy E,
Fawzy M, SK K. Prognostic factors of treatment
among patients with multidrug-resistant tuberculosis
in Egypt. Journal of the Formosan Medical
Association, 2016; 115.

Shargie EB, B L. Determinants of Treatment
Adherence  Among Smear-Positive  Pulmonary

Vol 7, Issue 12, 2020.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

European Journal of Biomedical and Pharmaceutical Sciences

Tuberculosis Patients in Southern Ethiopia. PL0oS
Med, 2007; 4(2).

Lin Y, Enarson DA, Du J, Dlodlo RA, Chiang CY,
ID R. Risk factors for unfavourable treatment
outcome among new smear-positive pulmonary
tuberculosis cases in China. Public Health Action,
2017; 7(4).

Asmamaw M , Shibabaw A, Hailemeskel E, Belay
M, S A. Treatment Outcome of Tuberculosis
Patients and Associated Risk Factors at Dessie and
Woldiya Town Health Institutions, Northeast
Ethiopia: A Retrospective Cross Sectional Study. J
Bacteriol Parasitol, 2015; 6(5).

Sinshaw Y, Alemu S, Fekadu A, M G. Successful
TB treatment outcome and its associated factors
among TB/HIV co-infected patients attending
Gondar University Referral Hospital, Northwest
Ethiopia: an institution based crosssectional study.
BMC Infectious Diseases, 2017; 17(132).

Evelina L, Adriana N, Serghei C, T L. Predictive
factors associated to low tuberculosis treatment
outcome:cross sectional study. The Moldovan
Medical Journal, 2017; 60(2).

Pursnani S , Srivastava S, Ali S, Leibert E, L R.
Risk Factors for and Outcomes of Detention of
Patients With TB in New York City. An Update
CHEST, 2014; 145(1): 95-100.

RaffiBalian D, Davtyan K, Balian A, Grigoryan A,
Hayrapetyan A, H D. Tuberculosis treatment and
Smoking, Armenia, 2014-2016. Journal of Clinical
Tuberculosis and Other Mycobacterial Diseases,
2017; 8: 1-5.

Liew SM, Khoo EM, Ho BK, Lee YK, Mimi O,
Fazlina MY, et al. Tuberculosis in Malaysia:
predictors of treatment outcomes in a national
registry. International Journal of Tuberculosis and
Lung Disease, 2015; 19(7).

Nzunde M. Factors influencing outcomes of
tuberculosis treatment among HIV-positive TB
patients in Taraba State North eastern Nigeria: Free
University of Amsterdam, 2015.

Ketema KH, Raya J, Workineh T, Klinkenberg E, F
E. Does decentralisation of tuberculosis care
influence treatment outcomes? The case of Oromia
Region, Ethiopia. Public Health Action, 2014; 4(3).

Gadoev J, Asadov D, Harries AD, Parpieva N,
Tayler-Smith K, Isaakidis P ea. Recurrent
tuberculosis and associated factors: A five - year
countrywide study in Uzbekistan. PLoS ONE, 2017;
12(5).

Kigozi G, Heunis C, Chikobvu P, Botha S, DV R.
Factors influencing treatment default among
tuberculosis patients in a high burden province of
South Africa. International Journal of Infectious
Diseases, 2017; 54: 95-102.

ISO 9001:2015 Certified Journal | 8



