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ABSTRACT

Background: Tuberculosis is the leading cause of morbidity and mortality 
killing about 1.8 million people each year. Ethiopia is seventh on the list of 
high burden countries for tuberculosis. Monitoring outcome of tuberculosis 
treatment and identifying the specific reasons for unsuccessful treatment 
outcome are important in evaluating the effectiveness of tuberculosis control 
program.

Objective: This retrospective study was conducted to analyze the trend of 
tuberculosis and treatment outcomes at three health centers in Addis Ababa.

Methods: A total of 6178 tuberculosis patients visiting three health centers 
during 2012 were included in the study. Data of patients on demographic 
characteristics, year of treatment, disease category, and treatment outcomes 
were recorded. Data on treatment outcome as cured, treatment completed, 
failed, died, defaulted, or transferred were collected according to WHO 
recommendations.

Results: Of the 6178 patients, 3151(51%) were males and 3027(49.0%) 
were females. The mean age of the study subject was 32.07±14.0. Smear 
positive pulmonary tuberculosis was 1670(27%), smear negative pulmonary 
tuberculosis in 2242(36.3%) and extrapulmonary tuberculosis in 2262(36.6%). 
Treatment outcome was successfully in 4919(79.6%), treatment failure in 
42(0.7%), defaulters in 533(8.6%), died in 396(6.4%) and transferred out in 
288(4.7%). Treatment success rate was steadily increased across the years 
from 76.2% in 2006 to 83.6% in 2010 (p<0.001). Female tuberculosis patients 
had higher treatment success rate of 81.3% while males had 78% success 
(p=0.001). Patients in the age group of 25-35 years had a significantly low 
treatment success rate compared to the other age group (p<0.001).

Conclusion: The treatment success rate of pulmonary and extrapulmonary 
tuberculosis patients treated at the 3 health centers was 79.6% which was 
lower than the WHO target of 85%. The higher default and death rate in the 
study area is a serious public health concern. So community mobilization, 
defaulter tracing, improved supervision, health education and enhanced case 
detection rate should be implemented in order to increase the treatment 
success rate in the study area. 

Introduction
Tuberculosis (TB) is an infectious disease caused by 

Mycobacterium tuberculosis. The most frequently involved organs 
are the lungs although other organs can be affected by the bacilli1. 
TB affects mostly adults in the economically productive age groups. 
Around two-thirds of cases are estimated to occur among people 
aged 15–59 years2. Tuberculosis is a major worldwide public health 
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threat that kills approximately 1.8 million people each 
year3. One third of the global population is believed to be 
infected with M. tuberculosis bacilli complex, the causative 
agent of TB (4). In 2010, there were an estimated 8.8 
million incident cases of TB (range, 8.5 million–9.2 million) 
globally, equivalent to 128 cases per 100,000 population2.

Ethiopia is 7th on the list of 22 high burden countries 
for TB according to the latest World Health Organization 
(WHO) estimations. Tuberculosis is the leading cause of 
morbidity and the 2nd cause of mortality after malaria5. 
Tuberculosis remains one of the major causes of morbidity 
and mortality in Ethiopia. According to hospital statistics 
data, tuberculosis is the leading cause of morbidity, the 
third cause of hospital admission, and the first cause of 
hospital death in Ethiopia6.

The WHO target for treatment success is 85% of all 
detected smear-positive cases7. The main objectives 
of tuberculosis treatment are to cure the patient of 
tuberculosis, to prevent death from active tuberculosis 
or its late effects, to prevent relapse of tuberculosis, to 
prevent the development of drug resistance and to reduce 
transmission of the disease to others8. In the early 1990s, 
the WHO introduced the directly observed treatment, short 
course (DOTs) strategy as a cost-effective way to control 
TB and improve health9. A key component of DOTs strategy 
is to improve patient adherence to treatment and thus 
prevents the development of drug resistance10. The DOTs 
strategy was adopted in the first half of the 1990’s in a few 
pilot sites, and eventually scaled up. In 2003, 95% of the 
health facilities in the country worked under the DOTs6,11.

Monitoring outcome of tuberculosis treatment and 
identifying the specific reasons for unsuccessful treatment 
outcome are important in evaluating the effectiveness of 
tuberculosis control program12. The aim of the study was to 
analyze the trend of all types of TB and the treatment outcomes 
among TB patients in three health centres in Addis Ababa. 

Materials and Methods

Study design, place and period
The study was conducted in Addis Ababa which consists 

of ten sub-cities with total population of 2.7 million 
people13. The study was conducted in Kirkos sub-city. The 
sub-city is one of the densely populated in Addis Ababa with 
a population density of 150 persons per hectare. A five year 
(January 2007 to December 2011) retrospective analysis 
of all types of tuberculosis and treatment outcomes was 
conducted based on the register of TB patients attending 
and in follow up in TB clinic at Kasanchis, Kirkos and 
Meshualekia Health Centres located Addis Ababa City. 

Study population and Data collection and Processing
In the study period, a total of 6178 data of TB patients 

of all ages were retrieved from the data registry. Data 
variables collected included TB registration number, 
age, sex, type of TB disease and sputum smear results. 
Patients with incomplete data were excluded from the 
study. Treatment outcomes were recorded according to 
standardized National TB and Leprosy Control Program 
(NTLCP) classifications, based on WHO definitions6. 

Definitions of terms
The following standard clinical case definitions of the 

NTLCP guideline adopted from WHO were used6,14:

1. Smear-positive pulmonary tuberculosis (PTB+):
A patient with at least two initial sputum smear
examinations positive for acid fast bacilli (AFB)
by direct microscopy, or A patient with one initial
smear examination positive for AFB by direct
microscopy and culture positive, or A patient with
one initial smear examination positive for AFB by
direct microscope and radiographic abnormalities
consistent with active TB as determined by a
clinician.

2. Smear-negative pulmonary tuberculosis (PTB-):
A patient having symptoms suggestive of TB with at
least 3 initial smear examinations negative for AFB
by direct microscopy, and

a. No response to a course of broad-spectrum antibiotics, 
and

b. Again three negative smear examinations by direct
microscopy, and

c. Radiological abnormalities consistent with pulmonary 
tuberculosis, and

d. Decision by a clinician to treat with a full course of
antituberculosis or a patient whose diagnosis is
based on culture positive for M. tuberculosis but
three initial smear examinations negative by direct
microscopy.

3. Extra-pulmonary tuberculosis (EPTB): TB in
organs other than the lungs, proven by one culture-
positive specimen from an extra-pulmonary site
or histopathological evidence from a biopsy, or TB
based on strong clinical evidence consistent with
active EPTB and the decision by a physician to treat
with a full course of anti-TB therapy.

According to NTLCP guidelines Treatment outcomes 
are divided into seven categories.

1. Cured: A initially smear-positive patient who is
sputum smear-negative at, or one ‘month’ prior to,
the completion of treatment and on at least one
previous occasion (usually at the end of the 2nd or 5th

month of treatment).
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2. Treatment completed: A patient who completed
treatment but for whom smear results are not
available at 5th month or one month prior to the 
completion of treatment.

3. Treatment failure: A patient who remains or
becomes again smear-positive at the end of 5
“month” or later during treatment. Or a patient who
was PTB-negative at the beginning and turned out
smear-positive at the end of the intensive phase.

4. Died: a patient who dies for any reason during the
course of treatment.

5. Defaulter: A patient who has been on treatment
for at least 4 weeks and whose treatment was
interrupted for 8 or more consecutive weeks.

6. Transfer out: A patient who started treatment and
has been transferred to another reporting unit and
for whom the treatment outcome is not known at
the time of evaluation of treatment results.

7. Treatment success: The sum of patients who are
declared “cured” and those who have “completed”
treatment.

Data entry and analysis
Data was entered by Epi InfoVersion 3.5 and then 

exported to SPSS for window version 16 and analyzed. 
For categorical data, comparisons were made using 95% 
confidence interval, Chi-square and odds ratio. Bivariate 
analysis using logistic regression model was used to analyse 
the association between treatment outcome and potential 
predictor variables. P-value of <0.05 consider indicative of 
a statistically significant difference.

Ethical Considerations
This project was ethically cleared and approved and by 

the Ethical committee of the Department of Microbiology, 
Immunology and Parasitology of the School of Medicine of 
Addis Ababa University. Patients’ identifications were kept 
confidential and data were analyzed anonymously.

Results

Sociodemographic characteristics of tuberculosis 
patients

Of the 6178 TB patient registered at Kasanchis, 
Meshalokia and Kirkos health centres, 3151(51.0%) were 
males and 3027(49.0%) were females with male to female 
ratio of 1:0.9. The mean age of the study population was 
32.073±14.004 years (range: 4 month-88 years). Of these, 
318(5.1%) were children under 15 years of age. Majority 
of the patients (>75%) were in the younger age category 
between 15 and 44. Of these, 1989(32.2%) were in the age 
group 25-34 years. PTB comprised of 3912(63.3%) while 

2266(36.7%) had EPTB. The five year trend showed that 
of smear-negative PTB cases were higher, 2242(36.3%) 
compared to smear-positive PTB 1670(27%) (Table 1).

Trends of Tuberculosis
The trend of all types of tuberculosis in the study area 

steadily decreases over the study period from 21.6% in 
2007 to 19.5% in 2011. The number of smear-negative 
PTB cases increased over the study period compared 
to the other types. But the rate of EPTB cases decreased 
significantly from 22.6% in 2007 to 15.8% in 2011. Both 
EPTB 2266(36.7%) and smear-negative PTB 2242(36.3%) 
remained high compared to smear-positive PTB 1670(27%) 
cases across the health centers. Kirkos health centre had 
the highest cases comprising of 2369(38.3%) followed by 
Kasanchis, 1960(31.7%) and Meshalokia, 1849(29.9%). 
The highest smear-positive PTB 669(40.1%) and smear-
negative PTB 942(42%) patients were from Kirkos health 
centre. On the other hand, the highest EPTB patients 
848(37.4%) were from Kasanchis health center (Table 2).

Disease Category
Most of the tuberculosis cases, 5026(81.4%) were new, 

while 287(4.6%) were relapse, 17(0.3%) failure, 15(0.2%) 
defaulter, 169(2.7%) transfer, and 664(10.7%) others. 
There was a significantly higher proportion of relapse 
(OR=1.582, CI=1.54-1.626) and defaulters (OR=1.37, 
95%CI=1.122-1.672) in PTB than EPTB (97.6% vs 2.4% 
and 86.7% vs 13.3%), respectively (Fig 1).

Organ involvement of extrapulmonary tuberculosis
Of the EPTB, 630(27.8%) were confirmed by different 

Characteristics Frequency Percent
Sex
   Male 3151 51.0
   Female 3027 49.0
Age Group (years)

0-14 318 5.1
15-24 1614 26.1
25-34 1989 32.2
35-44 1140 18.5
45-54 586 9.5
55-64 314 5.1

   ≥65 217 3.5
Type of TB
  PTB+ 1670 27.0
  PTB- 2242 36.3
  EPTB 2266 36.7
Total 6178 100

PTB+ = Smear positive Pulmonary Tuberculosis; PTB- = Smear negative 
Pulmonary Tuberculosis; EPTB = Extrapulmonary Tuberculosis

Table 1: General Characteristics of Study Population (N=6178) in 
three Health Centers.
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methods. The most frequently involved organs were 
lymph nodes 291(46.2%), pleura 164(26.1%) and miliary 
70(11.1%). Of these, lymph node 93(32%), miliary 
23(32.9%), Peritonitis 18(31.6%) occurred at higher 
proportion with in age group 25-34. TB pleuritis 54(32.9%) 
remained highest in the age group 15-24. Of the 291 cases 
of TB lymphadenitis, females comprised of 167(57.4%). On 
the other hand, TB pleuritis was slightly higher in males 
92(56.1%) than in females (Table 3).

Disease category
Most of the TB cases were new 5026(81.4%) and 

relapse 287(4.6%), Failure 17(0.3%), defaulters 15(0.2%), 
Transfer in 169(2.7%), others, 664(10.7%). There was a 

significantly higher proportion of relapse (OR=1.582, C.I. 
=1.54-1.626) and defaulters (OR=1.37, CI = 1.122-1.672) 
in PTB than EPTB (97.6% vs 2.4%, 86.7% vs 13.3%) 
respectively (Figure 1).

Treatment outcome of tuberculosis

The treatment success proportion was increasing across 
the year 76.2% (2007), 81.9% (2008), 78.5% (2009), 
78.2% (2010) then 83.6% (2011). The highest treatment 
success rate (83.6%; p<0.001, 95%CI =0.506-0.754) was 
observed in 2011 as compared to across the years in the 
study period. The default and death rate decrease steadily 
across the years. The highest default and death rate was 
10.7% and 8% (p<0.001, 95%CI=1.595-3.006) in 2009 and 
2007, respectively (Table 4).

Male patients had higher default rate of 10% (p<0.001; 
OR=1.472, 95%C.I. 1.222-1.772) than females. The death 
rate increased as age increased, from 13(4.1%) in under 
15 children to 23(10.6%) in the age groups ≥65 years 
(P=00.7). Smear-negative PTB patients had higher death 
rate of 8.1% than smear-positive PTB (p=0.002, OR=1.498, 
95%CI, 1.157-1.94) (Table 5).

Health Centre
Type of TB, No (%) Total 

No (%)PTB+ PTB- EPTB
Kasanchis 470(28.1) 643(28.7) 848(37.4) 1960(31.7)
Meshalokia 531(31.8) 657(29.3) 661(29.2) 1849(29.9)
Kirkos 669(40.1) 942(42.0) 757(33.4) 2369(38.3)
Total 1670(27.0) 2242(36.3) 2266(36.7) 6178(100)

Table 2: Trends of tuberculosis of all cases (N=6178) in three Health 
Centers.

Characteristics
Site of EPTB involved, No (%)

Total
No (%)Lymph node TB

No (%)
Pleural TB

No (%)
Miliary TB

No (%)
Peritoneal TB

No (%)
Others
No (%)

Sex
Male 124(42.6) 92(56.1) 36(51.4) 31(54.4) 19(39.6) 302(47.9)
Female 167(57.4) 72(43.9) 34(48.6) 26(45.6) 29(60.4) 328(52.1)
Age Group
0-14 26(8.9) 8(4.9) 5(7.1) 2(3.5) 5(10.4) 46(7.3)
15-24 82(28.2) 54(32.9) 13(18.6) 15(26.3) 9(18.8) 173(27.5)
25-34 93(32.0) 44(26.8) 23(32.9) 18(31.6) 18(37.5) 196(31.1)
35-44 53(18.2) 26(15.9) 13(18.6) 14(24.6) 8(16.7) 114(18.1)
45-54 23(7.9) 16(9.8) 12(17.1) 3(5.3) 7(14.6) 61(9.7)
55-64 10(3.4) 7(4.3) 4(5.7) 3(5.3) 0 (0) 24(3.8)
≥65 4(1.4) 9(5.5) 0(0) 2(3.5) 1(2.1) 16(25.0)
Total 291(46.2) 164(26.1) 70(11.1) 57(9.0) 48(7.6) 630(100)

Table 3: Frequency of organ involvement (n=630) among extrapulmonary tuberculosis cases in three Health Centers.

Percent (%), 
New, 81.40%, 

81% 

Percent (%), 
Failure, 

0.30%, 0% 

Percent 
(%), 

Transfer In, 
2.70%, 3% 

Percent (%), 
Relapse, 4.60%, 

5% 

Percent (%), 
Defaulter, 
0.20%, 0% 

Percent (%), 
Others*, 
10.70%, 

11% 

New 

Failure 

Transfer In 

Relapse 

Defaulter 

Others* 

Figure 1: Disease category of all cases of tuberculosis (N=6178), Kirkos sub-city health centers
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Female TB patients had higher treatment success rate 
(81.3% Vs 78%; p=0.001, OR= 1.226, C.I. = 1.083-1.388) 
than males. Patients with EPTB had higher treatment 
success rate (81.7%) (p<0.001, OR=1.174; 95%CI 1.029-

1.34) than PTB patients. In addition, patients in the age 
group of 25-34 years had a significantly low treatment 
success rate compared to the other age group (78%; 
p<0.001, OR=1.571, 95%CI = 1.10-2.24) (Table 6).

Year  Treatment 
Started

Treatment Outcomes Total

No (%)

Treatment success
No (%)

Treatment failure
No (%)

Default

No (%)

Died

No (%)

Transfer out
No (%)

2007 1017(76.2) 10(0.7) 139(10.4) 107(8.0) 62(4.6) 1335(21.6)
2008 1025(81.9) 3(0.2) 107(8.6) 63(5.0) 53(4.2) 1251(20.2)
2009 946(78.5) 12(1.0) 129(10.7) 72(5.0) 46(3.8) 1205(19.5)
2010 924(78.2) 9(0.8) 88(7.4) 86(7.3) 75(6.3) 1182(19.1)
2011 1007(83.6) 8(0.7) 70(5.8) 68(5.6) 52(4.3) 1205(19.5)
Total 4919(79.6) 42(0.7) 533(8.6) 396(6.4) 288(4.6) 6178(100)

Table 4: Treatment outcome of all TB cases across the year in three Health Centres

Characteristics

Treatment Outcome, No (%)
Total

No (%)Treatment success
No (%)

Treatment failure
No (%)

Default

No (%)

Died

No (%)

Transfer out
No (%)

Sex
  Male 2459(78.0) 21(0.7) 315(10.0) 194(6.2) 162(5.1) 3151(51.0)
  Female 2460(81.7) 21(0.7) 218(7.2) 202(6.7) 126(4.2) 3027(49.0)
Age group (years)

0-14 276(86.8) 1(0.3) 19(6.0) 13(4.1) 9(2.8) 318(5.1)
15-24 1279(79.2) 12(0.7) 143(8.9) 71(4.4) 109(6.8) 1615(26.1)
25-34 1551(78.0) 19(1.0) 187(9.4) 133(6.7) 101(5.1) 1991(32.2)
35-44 920(80.7) 5(0.4) 93(8.2) 83(7.3) 38(3.3) 1139(18.4)
45-54 470(80.2) 5(0.9) 46(7.8) 46(7.8) 18(3.1) 585(9.5)
55-64 253(80.6) 0(0) 26(8.3) 27(8.6) 7(2.2) 313(5.1)

   ≥65 169(77.9) 0(0) 19(8.8) 23(10.6) 6(2.8) 217(3.5)
Type of TB
  PTB+ 1297(77.6) 42(2.6) 144(8.6) 93(5.6) 94(5.6) 1670(27.0)
  PTB- 1772(79.0) 0(0) 191(8.5) 182(8.1) 97(4.3) 2242(36.3)
  EPTB 1851(81.7) 0(0) 198(8.7) 121(5.3) 97(4.3) 2266(36.7)

Table 5: Treatment outcome of tuberculosis by sex, age group and tuberculosis type in three Health Centres.

Characteristics
Treatment Outcome

Odds ratio 95% CI P-value
Yes (%) No (%)

Sex
  Male 2459(78) 692(22) 0.952 __ __
  Female 2462(81.3) 565(18.7) 1.226 1.083-1.388 0.001
Age Group

0-14 276(86.8) 42(13.2) 0.152 ___ ___
15-24 1279(79.2) 335(20.8) 1.702 1.204-2.406 0.003
25-34 1551(78) 438(22.0) 1.856 1.319-2.611 0.001
35-44 920(80.7) 220(19.3) 1.571 1.100-2.244 0.013
45-54 470(80.2) 116(19.8) 1.622 1.106-2.379 0.013
55-64 253(80.6) 61(19.4) 1.584 1.032-2.432 0.35

   >=65 169(77.9) 48(22.1) 1.86 1.183-2.945 0.007
Type of TB
  PTB 3068(78.4) 844(21.6) 0.852 ___ ___
  EPTB 1851(81.7) 415(18.3) 1.174 1.029-1.34 0.01

Table 6:  Odds ratio, 95%CI, and P-value of treatment outcome by sex, age group and type of tuberculosis in three Health Centres



Gebre-Selassie S, Alem Y. J Lung Health Dis (2017) 1(1): 5-12 Journal of Lung Health and Diseases

Page 10 of 12

Discussion
In the present study, of the study subjects (n=6178), 51% 

were males and 49% were females. This is in agreement 
with the difference is partly due to the fact that women 
have less access to diagnostic facilities in some settings, 
but the broader pattern also reflects real epidemiological 
differences between men and women, both in exposure 
to infection and in susceptibility to disease elsewhere in 
the world. From the study subjects, 63.3% had pulmonary 
tuberculosis and 36.7% had EPTB disease. This result 
is similar to the previous reports in Ethiopia (67.4% vs 
32.3% [15]; 71.7% vs 28.3%16 and Hong Kong (77.8%)17. 
In the present study, most of the patients, (81.4%) were 
new cases. This is lower compared to a previous report 
from Ethiopia11 which was 93.6%, and another study from 
Hong Kong by Noertjojo et al, 200217 which was 90.1%. 
This shows that the detection and treatment of new cases 
is consistently increasing.

The organ involvement in EPTB identified based on 
clinical indicators were lymph nodes (46.2%), pleura 
(26.1%) and miliary (11.1%). This is similar with a study 
done in Turkey, which showed that TB lymphadenitis was 
the commonest EPTB18. However, a study done in Hong 
also showed that common organ was pleura (41.2%), 
followed by lymph node (36.5%)17. Regarding to site 
of extrapulmonary involvement lacks consistency in 
identification this might be due to unavailability of skilled 
man power and diagnostic materials for other alternative 
type of diagnosis. In this study, tuberculous pleural effusion 
was found in 164(26.1%). Previous studies indicate that 
TB pleural effusion accounted for approximately 5% of 
disease due to M. tuberculosis, the second most common 
form of EPTB after lymphatic involvement19.

Of the 22 HBCs, 15 reached the 85% target. The 
treatment success for Ethiopia was 84%2. The present study 
found that treatment outcome of all tuberculosis patients 
under DOTs programme at the health centres was 79.6% 
which is less than the target of WHO. Similarly, previous 
studies done in Ethiopia by Shargie et al11 and Tessema et 
al16 showed even lower treatment success rates of 49% and 
29.5%, respectively. On the other hand, the present study 
showed lower than a recent study by Endris et al (2014) 
who reported 94.8% successful treatment outcome in a 
health centre in northern Ethiopia20. Treatment failure, 
default and death rate of the study subjects need attention 
in order to attain the target treatment success rate.

The present study revealed that female patients had 
higher treatment success rate than males (p<0.001). 
Furthermore, patients in the productive age group of 25-34 
had low treatment success compared to other age group 
(78%, p<0.001). This is in line with the previous studies 
by Shargie and Lindtjørn15 and Tessema et al16. Patients 

with EPTB had higher treatment success rate than PTB 
patients (p<0.001). Of the PTB patients, smear-negative 
PTB patients 79% had higher treatment success rate 
than smear-positive PTB patients (77.6%). The treatment 
success rate progressively increased across the study 
period. A higher treatment success rate of 83.6% was 
obtained during 2011 (p<0.001). This is similar to the ten 
years DOTs experience study conducted in Addis Ababa by 
Woldeyohannes et al21.

This study demonstrates that the default rate of 
tuberculosis patients (8.6%) was higher than the average 
6.2% among the 22 HBCs22. On the other hand, the default 
rate of the present study is lower than the study at Gondar 
University teaching hospital and northwest Ethiopia and 
also the study done in Taiwan. There is a significantly 
decrease of default rate across the years from 10.4% in 
2006 to 5.8% in 2010. According to the study done by 
Farah et al23 from Norway, the reason for higher default 
rate might be patients frequently change their address 
and stigma related to TB. So proper implementation of 
DOTs strategy24 and conventional approach of treatment 
supervision; social and cultural factors that might play role 
need to be explored by Shargie and Lindtjørn15. The higher 
default rate in the study area might be due to weak patient 
tracing strategy, patients frequently changing their address 
and lack of knowledge about the patients’ socio-cultural 
background by the health professionals. 

The death rate of tuberculosis patients in the study was 
6.4% and the trend across the years had shown a decrease 
from 8% in 2007 to 5.6% in 2011. This is in agreement 
with the study done at Gondar University teaching 
hospital by Tessema et al16. As presented, the death rate of 
tuberculosis patients increase as the age group increases 
from 4.1% in 0-14 years to 18.6% in greater than 55 years 
of age. The study finding is similar to the previous study 
done in Ethiopia (Tessema et al16, and elsewhere24,25. Older 
patients had high risk of death; this is due to high age 
and concomitant diseases in which they developed. The 
treatment failure rate of HBCs varied from 0.1% to 9.1% 
with the average treatment failure of 1.5% in the area. This 
is linked to high rates of HIV infection, drug resistance 
and weak health services25. The treatment failure of the 
current study area was 0.7%, which is lower than the 
average treatment failure of the 22 HBCs. This might be low 
prevalence of multidrug resistant tuberculosis (MDR) and 
better health service provision in the study area.

In the present investigation the number of smear-
negative TB cases increase from 19.9% to 23.6% throughout 
the study period. This finding is similar to the a ten and 
five year trend analysis done in Addis Ababa and Gondar 
University Teaching Hospital by Woldeyohannes et al21 and 
Tessema et al16, respectively. The EPTB cases (36.7%) were 
the highest cases in the study area as compared to smear-
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negative PTB and smear-positive PTB cases. The study area 
has high HIV prevalence and this might result in HIV-TB co 
infection. In addition HIV infected patients have less cavity 
formation due to their compromised immune response 
which gives sputum smear negative result26,27.

The limitation of the present study, some factors 
which affect the successful treatment outcome such as 
comorbidities like HIV infections and behavioral risk 
factors of the patient was not recorded. HIV serostatus of 
the study subjects lacks uniformity which was not included 
in the present study. 

Conclusion
 The treatment success rate of pulmonary and 

extrapulmonary tuberculosis patients treated at health 
centers found at Kirkos sub-city was lower 79.6% which 
falling towards the WHO target for treatment success 85%. 
The higher treatment failure (default and death) rate in the 
study area is a serious public health concern that needs to be 
address urgently. Smear positive pulmonary tuberculosis cases 
were very low as compared to extrapulmonary and smear 
negative pulmonary tuberculosis cases. Lymph node and 
pleural tuberculosis were higher among the extrapulmonary 
tuberculosis patients. The highly affected groups were the 
younger age groups (25-34 years of age) which also had 
the lowest treatment success rate. The trend of tuberculosis 
successful treatment outcome increased throughout the 
study period. Smear negative pulmonary tuberculosis cases 
increased throughout the study period than extrapulmonary 
and smear positive pulmonary tuberculosis cases.
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