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Abstract
Background: Refugees are at increased risk for Tuberculosis (TB). In 2020, more than 3.9 million refugees were hosted in refugee 
camps/settlements in member countries of Intergovernmental Authority on Development (IGAD), East Africa. Regional evidence, 
therefore, on treatment outcome is important to improve the quality of TB care and strengthen the monitoring and evaluation system 
in the refugee settings. 

Objective: To assess trends of pooled TB treatment outcomes at the regional level and identify factors associated with unsuccessful 
treatment outcome among patients with pulmonary TB (PTB), bacteriologically confirmed pulmonary TB (BCPTB) and clinically 
diagnosed pulmonary TB (CDPTB) in refugee camps in IGAD region from 2014 to 2017.

Methods: A retrospective cohort study was conducted in 67 refugee health facilities located in four countries (Ethiopia=25, Uganda=33, 
Kenya=5 and Sudan=4). Demographic and clinical data of all PTB patients registered between January 1, 2014 and December 31, 
2017 were used. Descriptive analysis was done on the data and multivariate logistic regression analysis was used to identify baseline 
covariates associated with unsuccessful treatment.

Results: A total of 4,072 TB cases (42%, 28%, 12% and 19% were from Kenya, Ethiopia, Sudan, and Uganda respectively) were included 
with more than half (62.4%) being BCPTB. 59.2% were males and 13.5% were HIV co-infected. The pooled treatment success rate 
(TSR) in the period under review was 80.7%. TSR was higher among the CDPTB compared to BCPTB cases in 2014 (86.5% vs. 81.3%), 
2015 (87.5% vs. 84.8%) and 2016 (81.0 vs. 80.6%); but reversed in favour of BCPTB in 2017 (77.1% vs. 74.3%). Overall, 13.6% of the 
cases had unsuccessful treatment (treatment failed, died, or lost to follow-up). The factors significantly associated with unsuccessful 
treatment were positive HIV status (aOR 2.6[CI: 1.7 - 4.2]), male gender (aOR 1.7[CI: 1.4 - 3.8]), previous TB history (aOR 1.5[CI: 1.0 - 
2.2]) and older age (aOR 1.7[CI: 1.1 - 2.8]).

Conclusion: TB Treatment success rate in the refugee camps remained below the global target (≥ 90). TB-HIV co-infection, Male gender, 
previous history of treatment and age (15-34 &old age) increased the risk for unsuccessful treatment outcomes among PTB patients 
in the refugee camps. 
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Background
Tuberculosis (TB), which caused 10 million people to fall ill (25% 
in Africa region) and 1.4 million deaths in 2019, is a leading single 
infectious agent causing death globally [1]. Despite the great strides 
on TB control (TB incidence rate declined 1.7% per year from 2000 to 
2019), the world is yet to be on track to achieve the ambitious targets 
enshrined in the End TB strategy [1]. The global reduction in TB 
incidence and total number of TB deaths between 2015 and 2019 were 
9% and 14%, respectively, which are less than halfway compared to the 
End TB 2020 milestones [1]. There are several challenges which may 
affect the progress to achieving the End TB global milestones. These 
include missed TB cases, comorbidities (HIV, diabetes), Extensively/
multi-drug resistant TB (XDR/MDR-TB), budget gaps, and TB in high 
risk populations including refugees [1,2]. 

Shifting out attention to the latter challenge, we note that refugees 
and migrants are at particularly high risk for TB incidence and 
disease progression [3-6], developing MDR-TB [7] and unsuccessful 
TB treatment outcome [8-10]. This is due to factors including 
inadequate living conditions, overcrowding, and inadequate TB 
care and prevention [3-6]. In 2018, there were 70.8 million refugees, 
asylum seekers and displaced persons in the globe [13]. The Inter-
Governmental Authority on Development (IGAD), (with Djibouti, 
Ethiopia, Kenya, Somalia, South Sudan, Sudan and Uganda as the 
current member countries) is one of the eight regional Economy 
Communities of the African Union mandated with addressing all 
human development issues including health, the focus being on youth, 
children, women, and vulnerable populations including refugees [14]. 

 Because of conflicts and political instabilities experienced in member 
countries, the region had hosted more than 3.9 million refugees (56% 
of refugees in Africa) in 70 refugee camps/settlements by 2017. Most 
of them originated from South Sudan, Somalia, Eritrea, Sudan, and 
Democratic Republic Congo (DRC), with more than 64% (2,463,980) 
of them being hosted in four countries (Ethiopia, Uganda, Sudan, and 
Kenya) [14]. The number of refugees hosted in these four countries 
continuously increased from 1,389,773 in 2014 to 2,463,980 in 2017. 

In addition to the refugee influx, TB adds to the list of the major 
problems faced by the IGAD region. This is through the four member 
countries contributing 20.3% TB incident cases and 13.9% of the HIV 
negative TB mortality estimates in the African region [1].

This calls for the need to track TB treatment success rate (TSR), 
which is among the ten global priority indicators for achieving the 
End TB milestones [3] and is used to measure the overall quality 
and performance of a TB program [15, 16]. According to WHO End 
TB global target, at least 90% treatment success rate (i.e., cured and 
treatment completed) needed to be achieved by 2020 among people 
on TB treatment [2]. However, TB treatment success rate among 
refugees in different parts of the world ranged from 63.6% to 77.5% 
[17-21]. This could be related to the limited evaluation of treatment 
outcomes in the refugee camps, limited resources [22] or due to the 
presence of other risk factors that affect the TB treatment outcome 
[8,9]. Previous studies have shown that clinically diagnosed adult 
pulmonary TB (PTB) patients, who are perceived to be less contagious 
to the community, receive lower priority in terms of follow-up and 
monitoring as compared to bacteriologically confirmed PTB (BCPTB) 
patients. More so, in Sub-Saharan Africa, where HIV prevalence is 
high, [23,24] have shown that the number of clinically diagnosed 
patients has been on the rise and their treatment outcomes are lower 
than that of BCPTB patients. This suggests the need to analyze TB 
treatment outcomes among BCPTB and clinically diagnosed PTB 
(CDPTB) patients in the refugee camps. Overall, TB programs in 
refugee camps in the IGAD member countries, which are integrated to 
the general health care system of each country, are supported and led 

by the National TB Programs (NTPs) of each respective country [25-
28]. However, there is no specific study which has paid attention to the 
trends of pooled TB treatment outcome in the refugee health facilities 
in the IGAD region. This study, therefore, aimed to assess trends of 
pooled TB treatment outcomes at the regional level and identify factors 
associated with unsuccessful treatment outcome among patients with 
PTB, BCPTB and CDPTB patients registered in 67 refugee health 
facilities in the four IGAD member countries between 2014 and 2017. 

Methods
Study settings and participants

In 2017, there were 70 refugee camps/settlements in the IGAD region 
located in Djibouti (n=3), Ethiopia (n=27), Kenya (n=5), South Sudan 
(n=8), Sudan (n=15) and Uganda (n=12). In these 70 refugee camps, 
there were 106 health facilities located in Djibouti (n=2), Ethiopia 
(n=28), Kenya (n=6), South Sudan (n=8), Sudan (n=15) and Uganda 
(n=47). Refugee health facilities which provided TB diagnostic 
and treatment services at least since January 2017 in refugee host 
countries were included in the study. Thus, a total of 67 refugee health 
facilities found in four countries (Ethiopia=25; Uganda=33; Kenya=5; 
Sudan=3) which are in 45 refugee camps (Ethiopia=25; Uganda=12; 
Kenya=5; Sudan=4) were included. The list of refugee camps and 
health faculties included in this study are showed in Supplement 1 The 
study participants were all PTB patients, categorized as BCPTB and 
CDPTB, registered for TB treatment in the 67 refugee health facilities 
between January 1, 2014 and December 31, 2017.

Study design and data collection 

This was a four-year (2014-2017) retrospective cohort study. 
Demographic and clinical data (age, sex, type of TB, TB patient 
category, treatment outcome, HIV, and antiretroviral treatment (ART) 
status) for each study participant were abstracted from TB patient 
register by trained nurses using a pre-tested data collection tool. Data 
collection was done from January 2019 to April 2019. 

Definitions 

The operational terms used in this study are defined according to the 
standard definitions in the National TB guidelines of the countries 
included in this study [25-28] and WHO guideline [29] (Supplement 
1).

Data management and analysis

STATA version 13 (Stata Corp, College Station, TX, USA) was used 
for data checking, cleaning, and analysis. Frequencies, proportions, 
ratios or mean and standard deviation were calculated to describe 
demographic, clinical characteristics and treatment outcomes. 
To identify independent variables associated with unsuccessful 
treatment outcome, we conducted univariate and multivariable 
logistic regression model. The independent variables included were 
age, sex, pre-treatment weight, TB patient category, HIV and ART 
status, and year of treatment [11,12]. Variables with a p-value < 0.05 
in the univariate analysis were included in the multivariable model. 
Statistical significance level was considered at a p-value <0.05. 

Results
Demographic and clinical characteristics of the patients 

The demographic and clinical characteristics of the study participants 
is shown in Tables 1 & 2. From 2014 to 2017, a total of 4,072 PTB 
patients were notified in the 67 refugee health facilities. Fifty-nine 
percent of the patients were male, and the mean age was 31.5 (SD 
18.2) years. The number of notified PTB cases registered for treatment 
increased 2-fold (742 to 1509) between 2014 and 2017. Majority of 
the PTB patients were registered in Kenya refugee camps (41.5%), 
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followed by those in Ethiopia (27.6%), Uganda (19.0%) and in Sudan 
(12.0%). Of the 4,072 PTB patients, 2,539 (62.4%) were BCPTB and 
1,533 (37.6%) CDPTB. The proportion of CDPTB among the PTB 
patients has decreased from 45.0 % in 2014 to 36.3% in 2017. Male TB 
cases were predominant in both BCPTB and CDPTB groups, but the 
overall male cases were higher among BCPTB than CDPTB (62.5% vs. 
53.8%). Among the CDPTB patients, children (< 15 years) constituted 
35.4% while adults aged 15-44 years constituted 39.3% of the notified 
patients. BCPTB patients aged 15-44 years accounted for 71.9% 

(Table 1). By patient category, majority of the BCPTB and the CDPTB 
patients were new cases (89.3% vs. 89.6%), whereas relapse cases were 
higher among CDPTB than BCPTB (5.4% vs. 2.9%) (Table 2). The 
proportion of HIV positive cases among CDPTB patients increased 
from 10.5 % in 2014 to 15.4% in 2017, while that of BCPTB patients 
remained in similar across the years of study (Table 2). Over the study 
period, HIV positive PTB cases who were on ART increased from 72% 
in 2014 to 94.2% in 2017. 

Table 1: Demographic characteristics of the total pulmonary TB (PTB) cases, bacteriologically confirmed PTB (BCPT), and clinically diagnosed PTB (CDPT) 
patients notified in 67 refugee health facilities in IGAD region, 2014 to 2017 (n = 4,072).

Characteristics Total PTB (n =4072) N (%) BCPT (n =2539) N (%) *CDPT (n=1533) N (%)

Gender

Male 2389 (59.2) 1576 (62.5) 813 (53.8)

Female 1644 (40.8) 946 (37.5) 698 (46.2)

Age Group

< 15 667 (16.4) 116 (4.6) 551 (35.4)

15-24 797 (19.6) 627 (24.9) 170 (11.1)

25-34 972 (23.9) 731 (28.8) 241 (15.7)

35-44 655 (16.1) 461 (18.2) 194 (12.7)

45-54 442 (10.9) 298 (11.7) 144 (9.4)

55-64 280 (6.9) 176 (6.9) 104 (6.9)

>= 65 233 (5.7) 115 (4.5) 118 (7.7)

Not recorded 26 (0.6) 15 (0.6) 11 (0.7)

Mean age (SD), years 31.5 (18.2) 33.9 (15.1) 27.7 (21.7)

Notified Cases in Refugee Health Facilities In

Ethiopia 1122 (27.5) 689 (27.1) 433 (28.3)

Kenya 1691 (41.5) 1001 (39.4) 690 (45.0)

Sudan 487 (12.0) 237 (9.3) 250 (16.3)

Uganda 772 (19.0) 612 (24.0) 160 (10.4)

Notified Cases by Year (Row, %)

2014 742 (100) 408 (55.0) 334 (45.0)

2015 840 (100) 489 (58.2) 351 (41.8)

2016 979 (100) 679 (69.4) 300 (30.6)

2017 1511 (100) 963 (63.7) 548 (36.3)

*CDPTB: Clinically diagnosed pulmonary tuberculosis, includes smear-negative pulmonary TB and pulmonary smear unknown/not done; SD = Standard 
deviation.

Table 2: Clinical characteristics of the total pulmonary TB (PTB) cases, bacteriologically confirmed PTB (BCPT), and clinically diagnosed PTB (CDPT) patients 
notified in 67 refugee health facilities in IGAD region from 2014 to 2017 (n = 4072).

Characteristics

BCPT Patients (n =2539) CDPT Patients (n=1533) Total PTB Cases 
(2014-2017)

N (%) N (%)  

2014, 2015, 2016, 2017, Total 2014, 2015, 2016, 2017, Total  

PTB cases 
notified

407 
(16.0)

491 
(19.3)

680 
(26.9)

961 
(37.8)

(2014-2017) 
(n =2539)

334 
(21.8)

352 
(23.0)

299 
(19.5)

548 
(35.7)

(2014-2017) 
(n=1533)  

Patient Category

New 360 
(88.5)

454 
(92.5)

599 
(88.1)

855 
(89.0) 2268 (89.3) 308 

(92.2)
332 

(94.3)
241 

(80.6)
492 

(89.8) 1373 (89.6) 3641 (89.4)

Relapse 23 (6.1) 20 (4.1) 42 (6.2) 53 
(5.5) 138 (5.4) 18 (5.3) 4 (1.1) 6 (2.3) 16 (2.9) 44 (2.9) 182 (4.5)

Treatment 
after Failure 2 (0.5) 0 2 (0.3) 5 (0.5) 9 (0.4) 1 (0.3) 0 0 0 1 (0.1) 10 (0.2)

LTFU to 
Treatment 4 (1.0) 4 (0.8) 9 (1.3) 20 

(2.1) 37 (1.5) 1 (0.3) 1 (0.3) 6 (2.0) 9 (1.6) 17 (1.1) 54 (1.3)
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Others 
previously 

treated
1 (0.2) 1 (0.2) 0 3 (0.3) 5 (0.2) 0 4 (1.1) 5 (1.7) 3 (0.5) 12 (0.8) 17 (0.4)

Transfer in 5 (1.2) 7 (1.4) 24 (3.5) 14 
(1.5) 50 (2.0) 4 (1.2) 3 (0.9) 35 

(11.7) 17 (3.1) 59 (3.8) 109 (2.7)

Not 
documented 12 (2.9) 5 (1.0) 4 (0.6) 11 

(1.1) 32 (1.3) 2 (0.6) 8 (2.3) 6 (2.0) 11 (2.0) 27 (1.8) 59 (1.1)

HIV Status

Positive 41(11.9) 63 
(13.8)

89 
(14.3)

112 
(12.6) 305 (13.2) 31(10.5) 52 

(16.1)
32 

(13.2)
65 

(15.4) 179 (14.0) 484 (13.5)

Negative 304 
(88.1)

393 
(86.2)

533 
(85.7)

779 
(87.4) 2009 (86.8) 263 

(80.5)
271 

(83.9)
210 

(86.8)
358 

(84.6) 1102 (86.0) 3111 (86.5)

Not 
documented 62 (15.2) 35 (7.1) 58 (8.5) 70 

(7.3) 225 (8.9) 40 
(12.0)

27 
(8.2)

57 
(19.1)

125 
(22.8) 252 (16.4) 477 (11.7)

ART Initiation

Yes 29 (72.5) 60 
(98.4)

81 
(92.0)

104 
(95.3) 274 (92.0) 22 

(71.0)
47 

(82.2)
24 

(82.8)
59 

(90.8) 152 (86.4) 426 (89.9)

No 11 (27.5) 1 (1.6) 7 (8.0) 5 (4.7) 24 (8.0) 9 (29.0) 4 (7.8) 5 
(17.2) 6 (9.2) 24 (13.6) 48 (10.1)

TB treatment outcomes (2014-2017)

Treatment outcomes of all PTB patients 

The TSR (cured plus treatment completed) of the total 4,072 PTB 
patients registered in the four years was 80.7% (decreasing from 86.2% 
in 2015 to 76.2% in 2017), which is below the global target (≥90%) 
as set by WHO End TB strategy. Other treatment outcomes were 
8.6% lost to follow-up (LTFU), 5.8% not evaluated, 4.2% died, and 
0.8% treatment failed. Overall, 554 (13.6%) of the PTB patients had 
unsuccessful treatment outcome (treatment failed, died and LTFU) 
during the study period (increasing from 10.4% in 2014 to 17.7% in 
2017) which is a signal for MDR-TB (Table 3). LTFU rates (8.6%) and 
death rates (4.2%) were the major contributors for the unsuccessful 
treatment outcomes for PTB patients.

Treatment outcome of patient with bacteriologically confirmed 
PTB (BCPTB) and clinically diagnosed PTB (CDPTB) 

As shown in Table 4, there was no significant difference in the pooled 
(2014-2017) TSR between BCPTB and CDPTB patients (80.2% vs. 
81.3%, P = 0.49). However, there was higher TSR in CDPTB than in 
BCPTB patients in 2014 (86.5% vs. 81.3%) and 2015 (87.5% vs. 84.8%), 
the same in 2016 (81.0 vs. 80.6%); while it was higher in BCPTB than 
in CDPTB in 2017 (77.1% vs. 74.3%). The trend in TSR decreased 
across the years (2015 - 2017) for both BCPTB (84.8% to 77.1%) and 
CDPTB (87.5% to 74.3%) patients, which remained below the WHO 
End TB global target (≥ 90%) over the study period for both groups. 
Overall, the number of patients not evaluated was higher (6.1% vs. 
5.2%) in BCPTB than in CDPTB patients, whereas death rate was 
higher in CDPTB than in BCPTB (5.2% vs. 3.6%).

Table 3: Trends of TB treatment outcomes for all pulmonary tuberculosis (PTB) patients registered for treatment in 67 refugee health facilities in IGAD region, 
2014–2017 (n=4072).

Treatment outcomes 2014, (n=742)
N (%)

2015, (n=840)
N (%)

2016, (n=979)
N (%)

2017, (n=1511)
N (%)

Total, (n=4072)
N (%)

Cured 271 (36.5) 323 (38.5) 433 (44.2) 581 (38.5) 1608 (39.5)

Treatment completed 349 (47.0) 401 (47.7) 357 (36.5) 569 (37.7) 1676 (41.2)

Successful outcome 620 (83.5) 724 (86.2) 790 (80.7) 1150 (76.2) 3284 (80.7)

Treatment Failed 4 (0.5) 7 (0.8) 6 (0.6) 15 (1.0) 32 (0.8)

LTFU 47 (6.3) 44 (5.2) 76 (7.8) 185 (12.2) 352 (8.6)

Died 27 (3.6) 33 (3.9) 42 (4.3) 68 (4.5) 170 (4.2)

Not evaluated 44 (5.9) 32 (3.8) 65 (6.6) 93 (6.2) 234 (5.8)

Unsuccessful outcome 78 (10.4) 84 (9.9) 124 (12.7) 268 (17.7) 554 (13.6)

Unsuccessful treatment outcome is the sum of treatment failed, died and LTFU.

The pooled unsuccessful treatment outcome (treatment failed, died 
and LTFU) during the study period for both BCPTB and CDPTB was 
13.6%. The major contributor for the unsuccessful treatment for both 
BCPTB and CDPTB patients were LTFU (8.8% and 8.2%) and died 
(3.6% and 5.2%) (Table 4). There was lower unsuccessful treatment 
outcome in CDPTB than in BCPTB patients in 2014 (7.2% vs. 13.2%) 
and 2015 (6.5% vs. 11.1%), the same in 2016 (13.0 vs. 12.6%), while 
it was higher in CDPTB than in BCPTB in 2017 (20.8 % vs. 16.0%) 
(Table 4). The trends in unsuccessful treatment outcome increased in 
both BCPTB (11.1% to 16.0%) and in CDPTB (6.5% to 20.8%) patients 
(Table 4, Figure 1). 

Factors affecting treatment outcomes

Treatment outcomes for CDPTB patients relative to BCPTB 
patients 

As shown in Table 5, treatment failure was 0.2% in CDPTB patients 
and 1.2% in BCPTB cases, and death rate was 5.1% in CDPTB patients 
and 3.6% in BCPTB cases. Controlling for age, gender and pre-
treatment weight ≤ 40 kg, CDPTB patients were likely to die (Odds 
ratio [OR] OR 1.6, 95% Confidence interval [CI]: 1.1-2.4, P=0.01) as 
compared to BCPTB patients 

https://doi.org/10.51626/ijide.2021.02.00011
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Table 4: Trends of treatment outcomes of bacteriologically confirmed (BCPTB) and clinically diagnosed (CDPTB) pulmonary tuberculosis patients notified in 67 
refugee health facilities in IGAD region from 2014 to 2017, (n = 4072).

Treatment 
outcomes

BCPT (N=2539) CDPT (N=1533)

2014 
(n=408)

2015 
(n=489)

2016 
(n=679)

2017 
(n=963)

Total 
(n=2539)

20.14 
(n=334)

2015 
(n=351)

2016 
(n=300)

2017 
(n=548)

Total 
(n=1533)

Successful 331 (81.3) 417 (84.8) 547 (80.6) 743 (77.1) 2038 (80.2) 289 (86.5) 307 (87.5) 243 (81.0) 407 (74.3) 1246 (81.3)

Cured 271 (66.4) 323 (65.6) 433 (63.8) 581 (60.3) 1608 (63.3) 0 0 0 0 0

Completed 60 (14.9) 94 (19.2) 114 (16.8) 162 (16.8) 430 (16.9) 289 (86.5) 307 (87.5) 243 (81.0) 407 (74.3) 1246 (81.3)

  54 (13.2) 54 (11.1) 85 (12.6) 154 (16.0) 347 (13.6) 24 (7.2 30 (6.5) 39 (13.0) 114 (20.8) 207 (13.6)

Failed 4(1.0) 6(1.2) 5 (0.7) 14(1.5) 29 (1.1) 0 1 (0.3) 1 (0.3) 1(0.2) 3 (0.2)

LTFU 36 (8.8) 33 (6.8) 53 (7.8) 105 (10.9) 227 (8.9) 11 (3.3) 11 (3.1) 23 (7.7) 80 (14.6) 125 (8.2)

Died 14 (3.4) 15 (3.1) 27 (4.0) 35 (3.6) 91 (3.6) 13 (3.9) 18 (5.1) 15 (5.0) 33 (6.0) 79 (5.2)
Not 

evaluated 23 (5.6) 18 (3.7) 47 (7.0) 66 (6.9) 154 (6.1) 21 (6.3) 14 (4.0) 18 (6.0) 27 (4.9) 80 (5.2)

Data are presented as numbers (%)
Unsuccessful: the sum of Failed, LTFU and Died treatment outcomes.
Table 5: Treatment outcomes of clinically diagnosed (CDPTB) relative to bacteriologically confirmed (BCPTB) PTB patients in 67 refugee health facilities in 
IGAD region from 2014 to 2017 (n = 4,072).

Treatment outcomes
Total (N=4072) BCPT (N=2539) CDPT (N=1533) *Non-Adjusted **Adjusted

N (%) N (%) N (%) OR (95% CI) p-value OR (95% CI) p-value

Failed 32 (0.8) 29 (1.1) 3 (0.2) 0.2 (0.05-0.5) 0.003 0.4 (0.1-1.3) 0.12

LTFU 352 (8.6) 227 (8.9) 125 (8.2) 0.9 (0.7-1.1) 0.38 0.8 (0.6-1.2) 0.27

Died 170 (4.2) 91 (3.6) 79 (5.2) 1.4 (1.1-1.9) 0.02 1.6 (1.1-2.4) 0.01

Not evaluated 234 (5.7) 154 (6.1) 80 (5.2) 0.8 (0.6-1.0) 0.17 1.0 (0.6-1.4) 0.97

Unsuccessful 554 (13.6) 347 (13.6) 207 (13.6) 0.9 (0.6-1.1) 0.26 0.9 (0.6-1.1) 0.4

*Odds Ratio (OR) of treatment outcomes for clinically diagnosed PTB (CDPTB) patients relative to bacteriologically confirmed PTB (BCPTB) patients.
**Adjusted for age, gender, and pre-treatment body weight,
Unsuccessful: the sum of Failed, LTFU and Died treatment outcomes.

Figure 1: Trends of unsuccessful treatment outcome of all pulmonary tuberculosis (PTB) patients (black line), bacteriologically confirmed PTB (BCPTB) (blue 
line), and clinically diagnosed PTB (CDPTB) patients (red line) notified in 67 refugee health facilities in the IGAD region from 2014 to 2017 (n = 4,072).

Factors associated with unsuccessful TB treatment outcomes 
among BCPTB and CDPTB patients

Table 6 & Table 7 show factors associated with unsuccessful TB 
treatment outcomes among BCPTB and CDPTB patients, respectively. 

Based on a multivariable logistic regression model, HIV infection was 
associated with unsuccessful TB treatment outcome among for both 
BCPTB (aOR = 2.6 [95% CI: 1.7–4.2]) and CDPTB (aOR = 2.8 [95% 
CI: 2.0–3.8]) patients. 
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On the other hand, being male (aOR= 1.7 [95% CI: 1.4–3.8]) and 
having age 55-64 years (aOR= 1.7, [95% CI: 1.1–2.80]) were associated 
with unsuccessful treatment outcomes among BCPTB patients (Table 
6). Age groups 25-34 years (aOR= 2.9 [95% CI: 1.6–5.2]), 35-44 years 

(aOR = 4.6 [ 95% CI:2.6–8.3]), 65 years and above (aOR = 6.0 [95% 
CI:3.1–11.5]) and having previous history of TB (aOR= 1.7 [95% 
CI:1.0–2.7]) were associated with unsuccessful treatment outcomes 
among CDPTB patients (Table 7).

Table 6: Factors associated with unsuccessful treatment outcomes for bacteriologically confirmed pulmonary tuberculosis patients in 67 refugee health facilities, 
IGAD region, 2014-2017 (n = 2,539).

Characteristics

Bivariate analysis
Univariate logistic analysis Multivariable logistic analysis

p-value

Successful 
Outcomes

Unsuccessful 
Outcomes p-Value Unadjusted OR (95%CI) P Value Adjusted OR 

(95% CI) P Value

Gender

Female 771 (87.2) 113 (12.8) 0.05 1      

Male 1233 (84.3) 233 (15.7)   1.3 (1.0-1.6) 0.05 1.7 (1.4-3.8) 0.001

Age Group

< 15 100 (92.5) 8 (7.5)   1   1  

15-24 524 (88.8) 66 (11.2)   1.6 (0.7-3.4) 0.2 - -

25-34 616 (89.7) 71 (10.3) <0.001 1.4 (0.7-3.1) 0.3 - -

35-44 352 (81.5) 80 (18.5)   2.9 (1.3-6.1) 0.007 - -

45-54 226 (82.5) 48 (17.5)   2.7 (1.2-5.9) 0.01 1.0 (0.6-1.6) 0.97

55-64 122 (72.2) 47 (27.8)   4.9 (2.2-10.8) <0.001 1.7 (1.1-2.8) 0.02

>= 65 87 (77.7) 25 (22.3)   3.7 (1.6-8.6) 0.003 1.5 (0.9-2.6) 0.16

Patient category

New 1852 (86.6) 287 (13.4) <0.001 1      

Retreatment** 130 (74.3) 45 (25.7)   2.2 (1.6-3.2) <0.001 1.5 (1.0-2.2) 0.06

Pre-Treatment Weight, kg*

> 40 1207 (89.4) 143 (10.6) 0.001 1      

≤ 40 321 (83.4) 64 (16.6)   1.7 (1.2-2.3) 0.002 1.6 (0.8-2.9) 0.12

HIV Status

Negative 1686 (87.5) 240 (12.5) <0.001 1      

Positive 217 (77.8) 62 (22.2)   2.0 (1.5-2.7) <0.001 2.6 (1.7-4.2) <0.001

ART initiated

Yes 202 (78.9) 54 (21.1) 0.4 1 0.4    

No 50 (83.3) 10 (16.7)   0.7 (0.3-1.5)      

**Retreatment includes relapse, Treatment after failure, Treatment after loss to follow-up, and other previously treated patients; *Analysis done for adults aged ≥ 
15 years old.
Table 7: Factors associated with unsuccessful treatment outcomes for clinically diagnosed pulmonary tuberculosis patients in 67 refugee health facilities, IGAD 
region, 2014-2017 (n = 1,533).

Characteristics
Bivariate Analysis Univariate Logistic Analysis Multivariable Logistic 

Analysis

Successful 
Outcomes

Unsuccessful 
Outcomes p-Value Unadjusted OR 

(95%CI) P Value Adjusted OR 
(95% CI) P Value

Gender

Female 572 (86.8) 87 (13.2) 0.3 1      

Male 657 (84.9) 117 (15.1)   1.2 (0.9-1.6) 0.3    

Age Group

< 15 479 (90.4) 51 (9.6)   1      

15-24 141 (87.0) 21 (13.0) 0.007 1.4 (0.8-2.4) 0.2    

25-34 187 (81.7) 42 (18.3)   2.0 (1.3-3.1) 0.001 2.9 (1.6-5.2) <0.001

35-44 145 (81.5) 33 (18.5)   2.1 (1.3-3.3) 0.002 4.6 (2.6-8.3) <0.001

45-54 113 (84.3) 21 (15.7)   1.7 (1.0-2.8) 0.05    

55-64 84 (85.7) 14 (14.3)   1.6 (0.8-2.9) 0.2    
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>= 65 91 (79.8) 23 (20.2)   2.4 (1.3-4.0) 0.002 6.0 (3.1-11.5) <0.001

Patient Category

New 1141 (87.1) 169 (12.9) 0.05 1      

Retreatment** 52 (78.8) 14 (21.2)   1.8 (1.0-3.2) 0.05 1.7 (1.0-2.7) 0.03

Pre-Treatment Weight, kg *

> 40 471 (86.7) 72 (13.3) 0.3 1      

≤ 40 195 (84.0) 37 (16.0)   1.3 (0.8-2.0) 0.3    

HIV Status

Negative 964 (90.7) 99 (9.3) <0.001 1      

Positive 119 (71.7) 47 (28.3)   3.8 (2.5-5.6) <0.001 2.8 (2.0-3.8) <0.001

ART Initiated

Yes 105 (72.9) 39 (27.1) 0.2 1 0.3    

No 71 (79.8) 18 (20.2)   0.7 (0.4-1.3)      

**Retreatment includes relapse, Treatment after failure, Treatment after loss to follow-up, and other previously treated patients; *Analysis done for adults aged ≥ 
15 years old.

Discussion
The WHO End TB strategy indicates that refugees are among the 
key population for TB and at least 90% of them need to be reached 
with TB services by 2020. To ensure this, continuous monitoring of 
the TB program performance in the refugee settings is paramount 
[3,13,15]. The TSR of PTB patients over the four-year period ranged 
from 76.2% to 86.2% (Table 3), which is higher than that reported in 
refugee camps in different parts of the world (ranging from 63.6% to 
77.5%) [30-35] but way below the set End TB global target (≥90%), [3]. 
Comparing the TSR achieved in the refugee camps to national TSR 
(for new and relapse TB cases) in the refugee hosting countries for 
year 2017 [36], Ethiopia (74.3% vs. 96.0%), Sudan (69.0% vs. 78%) and 
Uganda (71.6% vs. 77%) all had lower TSR. This was however, similar 
in Kenya (93.6% vs. 94.1). The low TSR in the refugee camps could be 
related to the limited evaluation of treatment outcomes in the refugee 
camps with limited resources [22], presence of other risk factors that 
affect the outcome of TB treatment, or due to less performance of TB 
program in the refugee camps [8,9]. Together, our findings suggest the 
need to improve the TB treatment program in the refugee camps via 
strengthening collaboration and coordination among partners working 
on TB, particularly with Primary health care providers in the refugee 
settings, TB program of local Health authorities and the NTP [37]. 
The high and increasing trend in unsuccessful treatment outcomes 
depicted a signal for MDR-TB. This however, was comparably lower 
than the 25.8% in refugee communities in Gambella, Southwest 
Ethiopia [8], but higher than the 14.8% reported in Southern Ethiopia 
[38]. 

In the refugee camps, LTFU outcome was on the rise and was a major 
contributor of the unsuccessful outcome. The reported LTFU in 2017 
was lower than that reported in refugee camps in Gambella, Ethiopia 
(18.5%) [8] and in Thai-Burmese border, Thailand (13.5%) [34], but 
higher than that reported in Ngara, Tanzania (7.1%) [35]. The pattern 
could be related to inadequate health education, suboptimal strategies 
to trace lost to treatment follow up patients, transfer of patients not 
done correctly, movements into and out of the camps as a result of 
instability or inconvenient time and staff handling of the patients. 
Similar to LTFU, death rate while being the second largest contributor 
to the unsuccessful TB treatment outcome witnessed an upward trend. 
This was lower than the death rates reported in [8] (6.5%), [34] (7.5%) 
and [35] (10.9%). The could be attributed to late diagnosis and TBHIV 
co-infection.

Treatment outcome by diagnostic category

The priority of TB programs is to identify and treat BCPTB patients 
who are the source of TB transmission to the community. Therefore, 
treatment outcome performance among the BCPTB patients is an 
important guide assessing quality of a TB program [15]. On the other 
hand, the perception of CDPTB as less infectious in the community 
has led to their minimal support and monitoring [23, 24]. This is 
despite evidence indicating that CDPTB patients contributed up to 
17% of TB transmission [40]. The declining trend in CDPTB patients 
across the study period could be as a result of preference of laboratory 
evidence among adults, increased availability of gene xpert machines 
which have been shown to be more superior to (Acid- Fast Bacilli) 
AFB microscopy. This notwithstanding, more attention should be 
given to CDPTB patients in the refugee camps to improve the overall 
TB control activities.

In addition to the low case finding among CDPTB patients, their lower 
TB treatment outcome as compared to BCPTB could have further been 
spiraled by their delayed health care seeking behavior and TBHIV 
co-infections [23,24]. Nonetheless, WHO [41], recommends similar 
treatment (regimen, dosage, dosing frequency and duration) for all 
drug susceptible patients. In contrast to our findings, higher TSR 
than that of CDPTB but similar to that of BCPTB patients has been 
reported [42]. Different studies [8,9,34,35] have related the varying 
TSRs to the difference in clinical (HIV status, TB patient category) and 
demographic (age, gender) characteristic of the patients, and other 
site-specific risk factors which are known to affect treatment success. 

The unsuccessful treatment outcome was similar between BCPTB and 
CDPTB patients during the study period. Also, there was no difference 
in TB-HIV coinfection between BCPTB and CDPTB. This was 
inconsistent with findings by [42] which showed higher unsuccessful 
treatment in smear negative than smear positive PTB (25.3% vs. 9.7%) 
and higher HIV co-infection in smear negative than smear positive 
PTB (41.4% vs. 13.5%). Compared to CDPTB, patients with BCPTB 
had higher LTFU and higher proportion of not evaluated patients, 
consistent findings with [24]. The findings by [42], however, showed 
higher failure and LTFU in smear negative than smear positive PTB. 

 The high death rate noted among CDPTB than in BCPTB was similar 
to findings by [24,42]. The higher death rates in CDPTB patients could 
be due to advanced disease stage linked to higher HIV infection, late 
diagnosis, delayed access to the health care services, and lack of support 
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given to the patients [23,24]. Identification of factors associated with 
unsuccessful TB treatment outcomes is essential for improved TSR 
and reduced morbidity and mortality. Old age and HIV infection 
were significantly associated with unsuccessful TB treatment outcome 
among patients with BCPTB as well as CDPTB. These were consistent 
to [8,34,35]. The possible reasons for unsuccessful treatment outcome 
in older age groups include high likelihood to experience LTFU or 
death [42-44], atypical clinical presentation which affect TB diagnosis 
and may lead to increased mortality [44, 45], or the increased tendency 
to non-adherence to TB treatment by the older age group population 
possibly because of tight work schedule, long distance travel in search 
for work and alcoholism [35, 43-45]. 

TB-HIV co-infected patients were more likely to have unsuccessful 
treatment outcome in BCPTB and CDPTB, comparable findings to 
[8,43-45]. This could be due to non-adherence which may lead to drug 
burden, overlapping drug toxicities, or less drug absorption relating to 
drug-drug interaction [43,44]. Specific association with unsuccessful 
outcome among patients with BCPTB was observed among male 
gender and with CDPTB among previously treated TB patients. The 
former risk was consistent with findings in [8,47-49] while the latter 
risk agreed with [8, 32]. This could be related to misclassification of 
patient category or choice of wrong regimen or drug quality among 
previously treated and higher social interaction outside home, mobility 
from place to place by male population. Pre-treatment weight ≤ 40 kg 
was associated with unsuccessful treatment among BCPTB patients, 
which was consistent to findings by [46].

The results identified four-year pooled TB treatment outcome and 
important relationship between the baseline covariates and treatment 
outcomes among PTB patients. These findings were based on 
secondary data from routine surveillance. Limitations could therefore, 
include the usual operational problems of working with routine 
programmatic records that may have inaccuracies and inconsistencies.

 The strengths of this study include four-year pooled TB treatment 
outcome and identified factors associated with unsuccessful treatment 
outcomes among BCPTB and CDPTB patients. usual operational 
problems of working with routine programmatic records that may 
have inaccuracies and inconsistencies. Lastly, future studies to 
consider additional factors that have been shown to be associated with 
unsuccessful TB treatment outcome such as occupation and education 
level [8,50], smoking and diabetes [51,52], and TB drug resistance 
status [8].

Conclusion
From the findings, we conclude that TB Treatment success rate in 
the refugee camps remained below the global target (≥90). The major 
contributors of the low performance were LTFU and death rate. The 
factors associated with unsuccessful TB treatment outcome was HIV 
infection for both BCPTB and CDPTB patients; being male and 
age 55-64 years among BCPTB patients; and being retreatment TB 
patient, age 25-34, 35-44 years and ≥ 65 years among CDPTB patients. 
These populations should be paid attention and monitored intensively 
in the refugee camps while seeing TB patients so as to improve the TB 
treatment outcomes.
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