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Introduction: The emergence of drug resistance in TB treatment is a major public health threat. However, there are limited studies 
which are directed towards identifying factors that explain the gap in achieving treatment targets.
Objective: : This study aimed to assess the treatment outcome and its associated factors among patients with MDR/RR-TB in 
Dilchora Hospital Treatment Initiation Center from January 2014 to December 2018.
Method: : A retrospective cross-sectional study was conducted on patients with MDR/RR TB who initiated treatment between 
January 2014 and December 2018. Data were extracted from patient medical charts using a structured questionnaire. SPSS version 26 
was used for analysis. Reports are presented using percentages and frequency. Independently associated factors for unfavorable 
outcome were identified using binary logistic regression model. Adjusted and crude odds ratio with 95% CI was used. P-value less 
than 0.05 was used to declare statistical significance.
Result: : A total of 146 patients were included in this study. The overall prevalence of unfavorable outcomes in this study for those 
with known outcomes was 8.6%. People living with HIV had a 6.47 times (95% CI: 1.14–36.68) increased odds of death as compared 
to those who are HIV negative. For every 1kg/m2 increment in BMI, there was a 35.3% (AOR = 0.647; CI: 0.44–0.95) reduction in the 
odds of death as compared to those who had a 1kg/m2 lower BMI. Each additional month without culture conversion also increased 
the odds of death 2.24 times (95%CI: 1.08–4.66).
Conclusion & Recommendation: : The findings of our study showed an appreciably low poor treatment outcome for this 
outpatient program. HIV screening and early initiation of HAART, early identification and treatment of those who are underweight 
and a critical follow-up to the time of sputum culture conversion could help in further improving the outcomes.
Keywords: MDR/RR-TB, treatment outcome, Dire-Dawa

Introduction
World Health Organization (WHO) has declared anti-microbial drug resistance as one of the major public health threats to 
date. The first-line drugs are becoming no longer effective for treatment making infection control difficult with increased 
risk of transmission, morbidity and mortality.1 Resistance to anti-tuberculosis (anti-TB) drugs as any other anti-microbial 
resistance could result from primary infection or may develop in the course of a patient’s treatment. WHO uses five 
categories to classify drug-resistant tuberculosis: Isoniazid (INH)-resistant tuberculosis, Rifampin Resistant-tuberculosis 
(RR-TB), Multi-drug resistant tuberculosis (MDR-TB), Pre-extensively drug-resistant tuberculosis (pre-XDR-TB), and 
extensively drug-resistant tuberculosis (XDR-TB). Multidrug-resistant tuberculosis (MDR-TB) is a type of TB that is 
resistant to at least the two most effective first-line drugs; Rifampicin and Isoniazid. Globally, due to the increasing trend of 
cases both estimated and reported, it is a primary focus area; multiple efforts are being introduced to strengthen its early 
detection and treatment with its favorable outcomes.2,3

Estimating the MDR TB disease burden depends on the extent of bacteriological confirmation of TB cases and testing drug 
resistance using rapid molecular tests, culture methods, or sequencing technologies. In 2020 worldwide, 71% (2.1/3.0 million) 
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of people diagnosed with bacteriologically confirmed pulmonary TB were tested for rifampicin resistance and among these, 
there were 132,222 (6.2%) cases of MDR/RR-TB.2 A WHO estimation for MDR TB out of all TB cases occurred in 2020 was 
3.3% among new TB cases and 17.7% among previously treated TB cases.4 After the diagnosis of MDR-TB majority,86%, of 
the cases had access to treatment. Compared with drug susceptible TB, the treatments are more sophisticated regimens for 
longer duration with a higher potential for adverse drug reactions. The cumulative number of MDR/RR TB reported cases 
enrolled to care during 2018 −2020 was 482,683, which is 32% towards the global targets set to enroll in treatment by UN high 
high-level meeting on TB during a similar period.2 In Ethiopia during 2016, the estimated number of MDR/RR-TB cases 
among pulmonary positive is 2900 (1800–4000). The proportion of MDR/RR-TB cases among patients 2.7% while among 
previously treated cases is 14%. Since 2009, Ethiopia has started providing MDR/RR-TB treatment with parallel expansion of 
diagnostic setups in the country. So far, until 2016, there were 2820 cumulative cases enrolled in second-line TB treatment 
since 2008.5

The global treatment success rate in 2016–2018 for MDR/RR-TB ranged from 56% to 59%.2 The Ethiopian MDR/ 
RR-TB treatment cure rate in 2016 for cohorts put on treatment 24 months earlier was 49%, with treatment success rate 
of 70.9%, death rate of 10.5% and 10.5% of them were not evaluated during similar period.5 Another multi-center study 
conducted in four MDR-TB centers in southern Ethiopia from 2014 to 2019, found a similar cure rate of 48.76% and 
a higher unfavorable treatment outcome than the global goal in ending the TB epidemic. Factors such as hospitalizations 
for care, male sex, and low hemoglobin level increased the risk of unfavorable treatment outcomes.6 In a national TB 
service quality assessment across Ethiopia, the treatment success rate for DR-TB patients was 70%. Three percent of the 
patients failed DR-TB treatment and were moved to pre-XDR drug-resistant TB treatment; 10% died during treatment; 
and 11% were loss-to-follow-up (LTFU).7

There were lower rates of treatment success as compared to the national targets of 86% for the year 20195 in terms of 
treatment outcome with limited factors that determine the status for further intervention. Even though there are some studies 
conducted on MDR/RR TB in the country, we did not find any coming from the eastern part of Ethiopia. Additionally, the 
center was only receiving patients who were stable enough for outpatient care and our study allows to assess the treatment 
outcome in this setting. Therefore, this study aimed to assess the treatment outcome and associated factors among outpatient 
MDR/RR-TB patients in Dire Dawa administration of Dil-Chora Hospital from January 2014 to December 2018.

Methods and Materials
Study Area and Period
The study was conducted in Dire Dawa city administration, DilChora Hospital treatment initiation center through 
retrospective review of medical records of all patients with MDR/RR-TB enrolled between 2014 and 2018. Dire Dawa 
administration is one of the two city administrations, located in eastern part of Ethiopia at 501 km from Addis Ababa, 
capital city of Ethiopia. With regard to the MDR-TB service; two hospitals (one treatment initiating center and one 
treatment follow-up center), and five health centers for treatment follow-up are providing MDR-TB treatment services. 
Dire Dawa established one of the ten MDR-TB treatment initiating centers in 2013. Since then, more than 150 MDR/RR- 
TB patients (by the end of 2018) are enrolled into the treatment center.

The study was conducted from February 1, 2021 – May 31, 2021.

Study Design
A cross-sectional, retrospective study was carried out.

Source Population
All records of patients with MDR/RR-TB that were ≥15 years of age, enrolled into Dilchora Hospital treatment initiation 
center from January 2014 to December 2018 were included.
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Study Population
All records of eligible patients with MDR/RR-TB who were enrolled in Dilchora Hospital treatment initiation center 
from January 2014 to December 2018 were included.

Diagnostic Techniques
GeneXpert MTB/RIF assay was used to identify patients with MDR/RR TB and enroll them into the treatment center. 
Afterwards, samples were taken for culture and drug sensitivity test (DST). DST for second-line anti-TB drug was done 
only for selected patients with high risk of resistance to second-line drugs like history of previous exposure to second- 
line anti-TB drugs for more than 1 month and history of household contact with a patient diagnosed with TB with 
a resistant strain to fluoroquinolones and/or second-line injectables. Sputum culture and smear were repeated on 
a monthly basis after initiation of treatment.

Chest X-rays were evaluated and documented by radiologists.

Treatment of MDR-TB
All of the treatment regimens were adopted from the national guidelines on drug resistant TB from ministry of health.8

Standardized regimens were initiated for all patients with MDR/RR TB. Regimen then was shifted to individualized 
protocol if DST showed resistance to fluoroquinolones or second-line injectables.

The standardized treatment regimen consisted of an intensive phase which lasts at least 8 months and at least four 
months after the patient becomes culture-negative taking whichever is the longest. Treatment continued for a minimum 
of 20 months and at least 18 months after the patient becomes culture-negative—whichever is longer. Regimen was 
a combination of ethambutol, pyrazinamide, kanamycin/amikacin, levofloxacin, ethionamide and cycloserine.

Individualized treatments were adjusted based on drug and sensitivity test result. MDR-TB patients susceptible to 
quinolone but resistant to kanamycin, regimen consisted of ethambutol, pyrazinamide, capreomycin, levofloxacin, 
ethionamide and cycloserine; MDR-TB patients susceptible to kanamycin but not ofloxacin regimen consisted of 
ethambutol, pyrazinamide, kanamycin/amikacin, moxifloxacin, ethionamide, cycloserine and para-aminosalicylic acid.

In both cases, patients came daily to the treatment center for direct observation treatments (DOTs) during the 
intensive phase. The second-line injectables were administered by nurses or health officers.

Afterwards, patients continued the DOT in their place of convenience with health-care worker or trained community 
member supervision till end of treatment, while the center communicated the DOT provider and the patient weekly 
through a phone call, thereby ascertaining compliance. Patients came to the hospital every month for a clinical 
evaluation. Sputum smear and culture were also evaluated monthly after initiation of treatment.

Patients with HIV coinfection who were already initiated on highly active anti-retroviral therapy (HAART) continued 
the HAART together with the MDR-TB treatment. HAART was initiated within 8 weeks of MDR-TB treatment initiation 
in those who were not already on HAART.

Data Collection Procedure
Data were extracted using a structured questionnaire from patient treatment charts, bacteriological laboratory reports, and 
radiological reports.

Dependent and Independent Variables
Dependent Variable
Treatment outcome; Favorable/Unfavorable.

Independent Variable
Sex, AGE (years), BMI (kg/m2), Hemoglobin (g/dl), Baseline creatinine, Anti-TB exposure, HIV status, Comorbidity 
other than HIV, Drug sensitivity test, Radiologic pattern, Treatment delay, Time till culture conversion, Presence of ADR

Age cut-off of 35 was used as beyond it was associated with unfavorable outcomes in other studies.9
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A cut-off for creatinine of 1.2 mg/dl was used to differentiate normal vs abnormal levels.10

A cut-off of 60 days was used as a significant delay in MDR-TB treatment initiation from diagnosis.11

Data Quality Control
A check list was adapted from the medical registration book of MDR/RR-TB and was modified according to the study 
variable included and the specific context. The data collectors and supervisor were trained before data collection. The 
collected data was cross checked for consistency between patient treatment charts, bacteriological laboratory reports, and 
radiological reports. Double data entry and validation was conducted by principal investigator.

Data Analysis
All the collected data were coded entered and cleaned using Epi-Data version 3.1. Statistical analysis was conducted 
using SPSS version 26.

Descriptive statistics such as frequency and percentage were used for categorical variables.
Independently associated factors of treatment outcome were identified using binary logistic regression model. 

Adjusted and crude odds ratio with 95% CI was used. P-value less than 0.25 on bivariate analysis was used to identify 
variables for multivariate analysis. A P-value less than 0.05 on multivariate analysis declared statistical significance.

Operational Definition
Cured
Bacteriologically confirmed MDR/RR-TB patient who has completed treatment according to programmed protocol and 
has at least five consecutive negative cultures from samples collected at least 30 days apart in the final 12 months of 
treatments. If only one positive culture is reported during the time and there is no concomitant clinical evidence of 
deterioration, a patient may still be considered cured.8

Died
A patient who dies for any reason during the course of treatment.8

Drug Interruption
A patient whose anti-TB treatment was interrupted for less than two consecutive months after receiving for at least 1 
month.8

Favorable Outcome
A case with either a “cured” or “treatment completed” outcome.

Individualized Treatment
Each regimen is adopted according to guidelines based on the patient’s past history of TB treatment, individual 1st line 
and 2nd line-DST results and possible side-effects.8

Loss-to-Follow-Up
A patient whose anti-TB treatment was interrupted for two or more consecutive months for any reason without medical 
approval.8

MDR-TB
TB caused by a drug resistant strain to at least isoniazid and rifampicin.

RR-TB
TB caused by a drug resistant strain to rifampicin without INH resistance.

Standardized Treatment
Data from representative patient populations used to base regimen design in the absence of individual DST.8
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Transfer Out
MDR-TB patient who has been transferred to another reporting or recording unit and for whom the treatment outcome is 
unknown.8

Treatment Completed
In a bacteriologically confirmed MDR/RR-TB patient who has completed treatment according to the national treatment 
protocol but does not meet the definition of cured because of lack of bacteriological results.8

Treatment Delay
Defined as the duration between the date of MDR/RR-TB confirmation and date of treatment initiation.

Treatment Failure
In a bacteriologically confirmed MDR/RR-TB, if two or more of five cultures in the final 12 months of therapy are 
positive or if any one of the final three cultures is positive.

Treatment Interrupter
Patients who have discontinued anti-TB treatment for less than 02 months.8

Unfavorable Outcome
An outcome of “death” or “treatment failure”.

Results
All of the one hundred forty six patients who were initiated on MDR-TB treatment in the center during the study period 
were included in the study.

Socio-Demographic Characteristics
The mean age in this study was 29.64 years, with the majority (87, 59.6%) of the patients being in the age category of 
14–29. Males accounted for more than half (87, 59.6%) of the participants (Table 1).

Baseline Clinical Characteristics of Patients
The prevalence of HIV positivity in this study was 17.8% (26 of 146). About 26% (38) of patients had at least one 
comorbidity. The most common comorbidity seen was COPD (24,16.4%) followed by Diabetes Mellitus (9,6.1%). About 

Table 1 Socio Demographic Characteristics of MDR/RR-TB 
Patient Who Were on Treatment in Dilchora Hospital, Dire 
Dawa City Administration, Eastern Ethiopia (n = 146)

Variables Frequency Percentage%

Age (years)

14–29 87 59.6

30–44 34 23.3

45–59 23 15.8

≥60 2 1.4

Sex

male 87 59.6

Female 59 40.4
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three-quarters (109) of the patients were underweight with a BMI <18.5kg/m2; Only three patients had a BMI >25kg/m2 

(Table 2).
The majority of patients (120,82.2%) had a treatment history with either first-line or second-line anti-TB drugs. Only 

26 (17.8%) patients were naïve to any type of anti-TB regimen. There was a history of treatment interruption in the prior 
course of treatment in 49 (33.6%) of the patients.

After diagnosis of MDR/RR-TB, there was a delay in initiation of treatment for more than 60 days in 32 (22.4%) 
patients (Table 2).

Table 2 Baseline Clinical Characteristics of MDR/RR-TB Patients in 
Dilchora Hospital, Dire Dawa, Eastern Ethiopia (n = 146)

Variables Frequency Percentage%

HIV status of the patients

Positive 26 17.8
On HAART 24 92.3%

Not on HAART 2 7.7%

Negative 120 82.2

Presence of comorbidity

None 108 74

COPD 24 16.4

DM 9 6.1

HTN 2 1.4

Others 3 2.1

Anthropometric measurement (BMI)

BMI Mean =17Kg/m2±3.2

< 18.5 kg/m2 109 74.7

18.5–25 kg/m2 34 23.3

>25 kg/m2 3 2.1

History of previous TB treatment

New 26 17.8

Treated with first line 115 78.8

Treated with second line 5 3.4

History of treatment interruption

Yes 49 33.6

No 96 65.8

Delay of treatment initiation

<2 month 111 77.6

≥2 months 32 22.4
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Laboratory and Chest x Ray Characteristics
More than half (91,62.3%) of the patients in this study had a baseline hemoglobin level which is less than 12g/dl. On the 
other hand, a baseline serum creatinine was less than 1.2mg/dl in 138 (94.5%) participants (Table 3).

The baseline smear grading was at least +1 in 73.9% (108) of patients, while only 11.7%17 of the patients were smear 
negative. DST showed resistance to rifampicin only in 76 (52.1%) patients while 63 (43.2%) patients were resistant to 
rifampicin and isoniazid (Table 3).

The most common radiologic finding in this study was a cavitary lesion. Fifty-eight patients (39.7%) had a cavitary 
lesion while reticule-nodular and consolidative pattern were seen in 24 (16.4%) and 28 (19.2%) patients, respectively. On 
the contrary, the chest x-ray was found to be normal in 36 (24.7%) patients.

Table 3 Laboratory Characteristics of MDR/RR-TB Patients in Dilchora Hospital, 
Dire Dawa, Eastern Ethiopia (n = 146)

Variables Frequency Percentage%

Hemoglobin

<12 91 62.3

≥12 55 37.7

Baseline serum creatinine

<1.2 138 94.5

≥1.2 8 5.5

Smear grading at base line

+ 3 smear 32 21.9

+2 smear 37 25.3

+1 smear 39 26.7

Scanty 21 14.4

Negative 17 11.7

Baseline DST result

RIF resistance only 76 52.1

Resistance to RIF, INH 63 43.2

Resistance to RIF, INH, EMB, SM 7 4.8

Radiological (x-ray) pattern of lung lesion

Cavitary lesion 58 39.7

Consolidative 28 19.2

Reticulonodular 24 16.4

None 36 24.7

Radiological extent of lung lesion

Unilateral 51 34.9

Bilateral 59 40.4

None 36 24.7
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There was radiologic evidence of both lung involvement in 59 (40.4%) patients on chest x-ray while a unilateral lung 
involvement was seen in 51 (34.9%)(Table 3).

MDR-TB and Treatment-Related Characteristics
Almost all, 145, of the patients in this study had pulmonary tuberculosis except for one individual who had an 
extrapulmonary TB. Similarly, a standard regimen was given for the 142 (97.3%) patients while only 4 (2.7%) patients 
received an individualized regimen. The 4 patients who were started on individualized treatment were patients who were 
reinitiated on MDR retreatment after being lost-to-follow-up and DST showed resistance to ofloxacin in 3 of them and 
resistance to kanamycin was observed in one patient.

The median time for culture conversion from positive to negative was at 2 months. About one-third (44) of the 
patients had a culture conversion beyond 2 months (Table 4).

The majority (130,89%) of the patients, who were taking treatment for MDR-TB, had some form of adverse drug 
reaction. Gastrointestinal complaints were the most common of all, being present in 101 (77.7%) patients. Psychiatric 
illness (8,6.2%), renal toxicity (7,5.4%), and severe hypokalemia (6,4.6%) were also among the most frequently observed 
adverse drug reactions following GI upset (Table 4).

Table 4 MDR/RR-TB and Treatment-Related Characteristics of MDR-TB 
Patients in Dilchora Hospital, Dire Dawa, Eastern Ethiopia (n = 146)

Site of MDR-TB

Pulmonary 145 99.3

Extra pulmonary TB 1 0.7

Treatment regimens

Standard regimens 142 97.3

Individualized regimens 4 2.7

Month of first culture conversion Median= 2 month

<2 month 46 31.7

2 month 55 37.9

>2 month 44 30.4

Adverse drug reaction of treatment

Yes 130 89.0

No 16 11.0

Type of adverse drug reaction

Hepatitis (jaundice) 3 2.3

GI upset 101 77.7

Renal toxicity 7 5.4

Psychiatric illness 8 6.2

Ototoxicity 3 2.3

Severe hypokalemia 6 4.6

Others 2 1.5
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Drug adherence was more than 95% in 140 (95.9%) patients with the loss-to-follow-ups accounting for the entire 
poor drug adherence.

Treatment Outcomes
The overall prevalence of unfavorable outcomes (death and treatment failure) in this study for those with known 
outcomes was 8.6% (12 of 140). As can be seen from Figure 1, most of the patients (128, 91.4%) had a favorable 
outcome, either being cured or having completed treatment. Six patients (4.1%) were lost from follow-up and had an 
unknown outcome status

Bivariate and Multivariate Analysis
On bivariate analysis age, BMI, hemoglobin level, baseline creatinine, HIV status, comorbidity, and time till culture 
conversion were found to have a P-value <0.25 and hence became candidates for multivariable analysis (Table 5).

In multivariable analysis, three independent variables were significantly associated with unfavorable outcome (death 
in this case) for MDR treatment. Patients who were HIV positive had a 6.47 times increased odd of death as compared to 
those who were HIV negative. On the other hand, for every 1kg/m2 increment in BMI, there was a 35.3% reduction in the 
odds of death as compared to those who had a 1kg/m2 lower BMI.

The odds of death also increased 2.24 times for each additional month without culture conversion compared to those 
who converted a month earlier (Table 6).

Discussion
This study was designed to assess treatment outcomes and determine the factors associated with unfavorable treatment 
outcomes of MDR/RR-TB patients treated as outpatients in the ambulatory model of care in Dil-chora Hospital, Eastern 
Ethiopia. The prevalence of unfavorable outcomes among those with known outcomes was 8.6% which was dominated 
by patients’ death. We also found that the overall treatment success (ie, having an outcome of cured or treatment 
completed) at the end of the treatment (24 months) was 87.7% (95% CI), which is in accordance with the WHO target 
(75–90%)12 and the treatment outcomes so far done for inpatient model of care in Addis Ababa at St peter hospital in 
2015 (78.6%).13 This favorable outcome is higher than findings in other resource-constrained countries such as Egypt and 
India (78)14,15 and also high-income countries such as Switzerland (76%),16 the United Kingdom (70.60%);17 and the 
United States of America (78%).18

106

22
12 6

Cured Completed Died Loss to follow-up
0

20

40

60

80

100

120

Treatment outcome

Figure 1 Magnitude of treatment outcome of MDR/RR-TB patients who were on treatment in Dilchora Hospital, Dire Dawa city administration, Eastern Ethiopia (n = 146), 
2014–2018.
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This encouraging outcome may have several reasons, which could be related to the study population or the treatment 
program. The patients in our study were generally younger, with a mean age of 30 years (30 ±12SD), and were stable 
patients capable of having follow-up as an outpatient from the start. This may have contributed to the high-rate favorable 
outcome. In addition, after initiating treatment at an outpatient ambulatory model of care, all patients were followed 
closely at the treatment initiation center during the first month of treatment receiving directly observed therapy. In the 
continuation phases of treatment, patients were followed and traced using several strategies: health professionals from the 
treatment centers visited the patients every month; the patients were appointed monthly to visit the treatment initiation 
site; treatment supporters were assigned from the patient’s family to assist the patient with directly observed therapy, and 
food baskets were provided regularly for the patient.

Yet, the treatment center was a new outpatient model of care, relatively treatment-inexperienced with advanced 
disease, with substantially high HIV-coinfection rate, and nearly three-thirds of the patients were underweighted (BMI 

Table 5 Bi-Variate Analysis of Variables for MDR/RR-TB Patients in Dilchora Hospital, Dire Dawa, 
Eastern Ethiopia (n = 140)

Variable Category Frequency COR P-value

Sex Male 84 1 0.902

Female 56 1.078

AGE (years) <35 96 1 0.045

≥35 44 3.443

BMI (kg/m2) * - - 0.643 0.009

Hemoglobin (g/dl) * - - 0.877 0.057

Baseline creatinine <1.2 132 1 0.111

≥1.2 8 4.067

Anti-TB exposure No exposure 26 1 0.358

Exposed 114 2.67

HIV status Negative 114 1 0.001

Positive 26 8.032

Comorbidity other than 

HIV

Yes 37 3.129 0.063

No 103 1

Drug sensitivity test Rif only resistance 76 1 0.363

Rifampicin+ at least 1 other 64 1.744

Radiologic pattern Cavitary 58 1 0.53

Non cavitary 82 0.684

Treatment delay <60 days 108 1 0.288

≥60 days 29 2.00

Time till culture conversion* - - 1.711 0.018

Presence of ADR Yes 125 1.351 0.781

No 15 1

Notes: *Continuous variable – category doesn’t apply. Bold text – P-value <0.25.
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<18.5). Thus, the outcomes could be described as outstanding and in contrast to reports of high mortality and lower 
treatment success rates (40–62%) for patients with MDR/RR TB treated elsewhere in Africa.12,19–21

Since the first reports of MDR TB in the early 1990s, HIV coinfection has been associated with poor outcomes in patients 
with MDR TB.16–18 In more recent studies, unfavorable treatment outcomes have been higher among HIV co-infected 
patients.22,23 The findings from our study also showed that unfavorable treatment outcome was statistically significantly 
associated with HIV coinfection. Strikingly, however, our treatment success rate (73%) among HIV co-infected patients was 
higher, and unfavorable outcome (27%) lower than reported elsewhere in sub-Saharan Africa.14,19–21,24 This could have been 
due to the effective use of ART drugs since most of our patients here were on HAART at the time of diagnosis.

Sputum culture conversion is an important indicator of treatment response that also determines the duration of MDR/ 
RR-TB treatment. Multiple previous studies have shown that sputum culture conversion is a strong predictor of 
unfavorable MDR-TB treatment outcome.18,19 This was also witnessed from our study where the odds of death increased 
2.24 times for each one additional month without culture conversion as compared to those who converted a month earlier. 
Around 70% of patients in our study had a sputum culture conversion at 2 two months or less, and the 30% achieved 
sputum culture conversion after 2 months.

Another important variable which was found to have a significant association with unfavorable treatment outcome was 
the body mass index. About 75% of the patients were underweight (BMI <18.5) in our study. More importantly, all deaths 
were seen in this subset of the study population. Controlling for other factors, our study found that for every 1kg/m2 

increment in BMI, there was a 35.3% reduction in the odds of death as compared to those who had a 1kg/m2 lower BMI. 
BMI as a predictor for poor treatment was also seen in many other studies.25,26

Adverse drug effects in this study were encountered in most patients, with gastrointestinal toxicity, psychiatric illness, 
renal toxicity and hypokalemia as the most frequent adverse drug effects. But they were not found to be significantly 
associated with the treatment outcome in contrast to reports from studies on MDR-TB treatment outcomes elsewhere.13,24 

This may be due to the small sample size and incomplete documentation of the severity of the side effects from the 
retrospective records that we used. The recent update from WHO with regard to the use of 6-month bedaquiline, 
pretomanid, linezolid (600 mg) with or without moxifloxacin in place of the previous regimens for those with no prior 
exposure to any of the drugs might lead the way towards reducing prolonged exposure while maintaining safety and 
efficacy in the treatment of MDR/RR TB.27

Table 6 Multi –Variable Model Showing Significantly Associated Variables

Variable Category Frequency AOR 95% CI P-value

Age <35 85 1 - 0.158

≥35 44 3.324 0.63–17.58

Hemoglobin* - - 1.007 0.81–1.25 0.952

Creatinine <1.2 122 1 - 0.164

≥1.2 7 5.765 0.49–68.07

HIV Negative 103 1 - 0.035

Positive 26 6.466 1.14–36.68

Comorbidity Yes 37 1.991 0.33–12.04 0.453

No 92 1 -

BMI* - - 0.647 0.44–0.95 0.025

Time till culture 
conversion*

- - 2.241 1.08–4.66 0.031

Notes: *Continuous variable – category doesn’t apply. Bold text – P-value <0.05.
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Strengths and Limitations of This Study
Strength
This study is the first of its type to assess treatment outcomes in this specific outpatient MDR center where people with 
different socio demographic and cultural backgrounds are served. The study tried to assess factors for unfavorable 
outcomes by excluding patients who were lost to follow up, unlike many other studies, since their outcomes cannot really 
be ascertained. By doing so, factors can be assessed as to their real biologic effect.

Limitation
Since the data that was used was a secondary data, there were some issues with regard to data completeness. The cross- 
sectional nature of the study design also cannot ascertain the cause-and-effect relationship between variables. 
Additionally, the small number of cases in the study might have limited the statistical power of the study.

Conclusion and Recommendation
The findings of our study showed an appreciably low poor treatment outcome for this outpatient program targeting MDR/ 
RR-TB in Dire Dawa, Dilchora hospital. This was achieved amid large resource constraints and with a substantial HIV 
burden. Poor treatment outcome of MDR/RR-TB was associated with HIV sero-positivity, having lower BMI and 
a delayed time to culture conversion.

HIV screening should be reemphasized among MDR/RR-TB patients for early initiation of ARTs. Early identification 
and treatment of those who are underweight and a critical follow-up to the time to sputum culture conversion could help 
in directing our efforts towards reducing further death and increasing rates of favorable outcomes.
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