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Abstract

Background

Drug-resistant tuberculosis continues to be a public health threat around the globe especially in
developing countries. In 2018, the number of new cases of rifampicin-resistant tuberculosis was half a
million and about 78% of them had multi-drug resistant tuberculosis. In Ethiopia, the overall proportion of
multi-drug resistant tuberculosis was 11.6%. The latest treatment outcome data for people with multi-
drug resistant tuberculosis show a global treatment success rate of 56%. Therefore, this study was aimed
at assessing multi-drug resistant tuberculosis treatment outcomes and associated factors at St. Peter
Specialized Hospital, Ethiopia, 2019.

Methods

A retrospective cross-sectional study was done. A total of 384 patient medical charts selected by simple
random sampling method were reviewed. The data was collected using a checklist from the patients’
medical charts. The collected data were analyzed with SPSS version 23 computer software package.
Summary statistics of a given data for each variable were calculated. A logistic regression model was
used to measure the association between the outcome and the predictor variable. Statistical significance
was declared at p-value<0.05. Direction and strength of association were expressed using OR and 95% Cl.

Result

From a total of 384 patients, the majority of 245(63.8%) of the study subjects were females. The rate of
poor treatment outcome was 173(45.1%). Male patients and patients in the age category of 39-60 years
were less likely to have poor treatment outcome compared to female patients and patients in the age
category of 18-38 years (AOR = 0.43,95%Cl (0.19, 0.10) and (AOR = 0.28, 95%CI (0.15, 0.52) respectively.
Patients with a history of second-line TB drug resistance are more likely to have poor treatment outcomes
(AOR = 3.81,95%CI (1.84,7.91). Poor treatment outcome was higher among patients with longer
treatment duration (AOR = 3.23, 95%Cl (1.82, 5.74) compared to patients with short treatment duration.

Conclusion

The proportion of poor treatment outcome in patients with multi-drug resistant tuberculosis was high.
Therefore, a concerted effort should be done at all levels to improve the treatment outcome of the MDR-
TB.

Background

Drug resistance tuberculosis is a category of tuberculosis that is resistant to one or more anti-
tuberculosis drugs. It is a fatal communicable disease that poses a serious global health threat. It
impacts not only individual patients and their families, but also imposes huge burdens on overextended
public health systems that may lack the resources needed to contain it. Multidrug-resistant tuberculosis
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(MDR-TB) refers to TB (tuberculosis) caused by mycobacterium tuberculosis that is resistant to at least
two of the most powerful first-line anti-TB medications, isoniazid (INH) and rifampin (RIF) [1, 2].

This form of tuberculosis (TB) is considered to be a man-made problem resulting from the consequences
of the individual or combined factors related to the management of drug supply, patient management,
and patient adherence. It was identified that the occurrence and spread of MDR-TB are mainly associated
with behavioral and environmental factors, economic status, and poor infection control practices [3].

In 2018, the number of new cases of rifampicin-resistant tuberculosis was half a million and about 78%
of them had multi-drug resistant tuberculosis around the globe. The rate of multidrug-resistant TB or
rifampicin-resistant was 3.4% among new TB cases and 18% among previously treated TB cases
worldwide in 2018. In the same year, there were about 214 000 (range, 133 000—295 000) deaths from
MDR/RR-TB [4].

Ethiopia is one of the 27 countries with a high MDR-TB burden and ranked 15 with new cases of MDR-
TB each year. The overall proportion of multidrug-resistant tuberculosis (MDR-TB) in the country was
11.6% (4.3% in new patients and 6.7% in previously treated patients). A systematic review of the
prevalence of MDR-TB found that the mean rate of MDR-TB in Ethiopia was 12.6 +15.9% [5, 6, 7].

A World Health Organization (WHO) report indicated the latest treatment outcome data for people with
MDR/RR-TB show a global treatment success rate of 56%. Ethiopia is one of the high MDR-TB burden
countries with better treatment success rates (>70%). A study done in Ethiopia showed that the overall
rate of unfavorable treatment outcomes at the end of the treatment was 21.21% [4, 8].

Even though the cases of MDR-TB are increasing in the health care facilities including the study area,
information about MDR-TB treatment outcome and its associated factors is not sufficient. The causes of
poor MDR-TB treatment outcomes in different socioeconomic contexts are complex and multi-factorial.
Therefore, the study was aimed to assess MDR-TB treatment outcome and associated factors at St. Peter
Specialized Hospital, Ethiopia. The finding of this study will help health workers and responsible bodies
working on the management of MDR-TB to strengthen the existing uniform treatment guideline or
protocol and for planning effective treatment strategies.

Methods

Study design and setting: A retrospective cross-sectional patient medical chart review was done to assess
the treatment outcome of multi-drug resistant tuberculosis and associated factors. The study was done
at St. Peter Specialized Hospital. It was established in 1953 E.C and it is the only TB specialized hospital
found in Ethiopia. The hospital envisions being one of the centers of excellence and model TB general
specialized hospital in East Africa. The data was gathered from June to July 2019.

Sample size and sampling method: The sample size for the study was calculated using a single
proportion formula by assuming the proportion of poor treatment outcome to be 50%, 5% marginal error
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with 95%CI. Hence, a total of 384 MDR-TB patients medical chart registered from June 2014 to May 2019
were included in this study. A simple random sampling technique was used to select the patient's medical
chart. Patients’ medical chart with incomplete information was excluded from the study.

Study variables: the dependent variable was the treatment outcome of MDR-TB. The independent
variables include demographic factors (age, weight, sex) and clinical characteristics (site of TB infection,
TB treatment history, HIV status, TB category, co-morbidities, TB treatment resistance (drugs), smear test
result).

Data collection tool and procedure: The data was collected by using a data abstraction checklist. Data
was collected from complete medical charts only. Relevant information like demographic characteristics,
clinical characteristics, and treatment outcome were collected by reviewing patient medical charts. The
data was gathered by two data collectors who were trained for one day before data collection.

Data analysis procedure: The collected data were checked for completeness, coded, entered, and
analyzed with Statistical Package for the Social Sciences (SPSS) version 23 computer software package.
Summary statistics of a given data for each variable were calculated. A logistic regression model was
used to measure the association between the outcome and the predictor variable. Statistical significance
was declared at p-value<0.05. Direction and strength of association were expressed using OR and 95% Cl.

Operational definitions:

Definitions of treatment outcome of Drug-resistant/MDR-TB according to the National Guideline for TB,
Drug-Resistant TB, and Leprosy in Ethiopia (9):

Cured: Treatment completed according to national recommendation without evidence of failure and three
or more consecutive cultures taken at least 30 days apart are negative after the intensive phase.

Treatment completed: Treatment completed according to national recommendation without evidence of
failure but no record that three or more consecutive cultures taken at least 30 days apart are negative
after the intensive phase.

Treatment failure: Treatment terminated or need for permanent regimen change of at least two anti-TB
drugs

Died: A patient who dies during the course of TB treatment.
Lost to follow up (LTFU): A patient whose treatment was interrupted for two consecutive months or more.

Not Evaluated: A TB patient for whom no treatment outcome is assigned. This includes “transferred out”
cases with the unknown outcome at the reporting unit.

Moved: A RR-/MDR-TB patient registered to second-line TB treatment and whose current regimen is now
decided to be switched to a newly re-constructed DR-TB regimen before the end of the intensive phase.
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Results

Socio-demographic Characteristics of the Patients:

A total of 384 MDR-TB patient medical charts was reviewed and included in the study. The majority,
245(63.8%) of the study subjects were females and 139(36.2%) were males. More than three-forth,
306(79.7%) of the patients were in the age group of 39-60 years with a mean + SD of 29.40 + 9.81yrs.
The weight of most 202(52.6%) of the patients was in the range of 18-48Kg with a mean + SD of
50.47+8.02Kg (table 1).

Table 1: Socio-demographic Characteristics of the Patients, St. Peter Specialized Hospital, Addis Ababa,

Ethiopia, 2019

Variable Category Frequency Percent

Sex Male 139 36.2
Female 245 63.8

Age (Yrs) 18-38 78 20.3
39-60 306 79.7
Mean +SD  29.40+ 9.81

Body weight (Kg)  38-55 202 52.6
56-73 182 47.4
Mean +SD 50.47+8.02

Clinical Characteristics of the Patients:

From a total of 384 patient medical charts reviewed, the majority 340(88.5%) had pulmonary TB and only
a small proportion of 44(11.5%) of them have had an extrapulmonary TB. About three fourth 292(76.0%)
of them were new cases and 92(23.0%) retreatment MDR-TB cases. It was found that 288(75.0%) of the
patients were resistant to first-line drugs. Regarding the treatment duration, 110(28.6%) of the patients
were treated for 6-18months with a mean + SD of 14.52+5.13 months. More than half 230(59.9%) of
them have HIV/AIDS (Table 2).

Table 2: Clinical Characteristics of the Patients, St. Peter Specialized Hospital, Addis Ababa, Ethiopia,
2019
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Variable Category Frequency  Percent
Site of TB infection Pulmonary TB 340 88.5
Extraplumonary TB 44 11.5
TB treatment history Retreatment 292 76.0
New 92 23.0
TB treatment-resistant  First-line 288 75.0
Second-line 96 25.0
TB treatment Duration  6-18 110 28.6
19-30 276 71.4
Mean +SD 14.52+5.13
Smear test Positive 243 63.3
Negative 141 36.7
HIV Status Yes 230 59.9
No 154 40.1

Treatment Outcome of MDR-TB:

The overall treatment outcome of MDR-TB was classified as a good (favorable) outcome if the patient is
cured and a poor (unfavorable) outcome if the patient is default or died. From the total 384 MDR-TB
patient medical charts reviewed, more than half 211(54.9 %) of them had good treatment outcomes. The
rate of unfavorable treatment outcome was found to be high, 173(45.1%); from which 106(27.6%) have
died of the disease, and 67(17.5%) have defaulted from the treatment (figure 1).

Factors associated with MDR-TB treatment outcome:

A bivariate and multivariate logistic regression model was carried out to determine the factors affecting
the MDR-TB treatment outcome. Only variables with a p-value < 0.2 were included in the multivariate
regression. Hence, Age, sex, treatment resistance, duration of treatment, smear result, and HIV status
were found to be significantly associated with MDR-TB treatment outcome.

Male patients and patients in the age group of 39-60 years were less likely to have poor outcome
compared to female patients and patients in the age category of 18-38 years (AOR = 0.43,95%ClI (0.19,
0.10) and (AOR = 0.28,95%ClI (0.15, 0.52) respectively. Patients who have a history of second-line TB
drug resistance are approximately four times to have poor treatment outcomes compared to patients who
have a history of first-line TB drugs (AOR = 3.81,95%CI (1.84,7.91). Poor treatment outcome was three
times higher among patients with longer duration of treatment (19-30months) (AOR = 3.23,95%ClI (1.82,
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5.74) compared to patients with shorter duration of treatment (6-18 months). Patients with a negative
smear test results and HIV positive patients were more likely to have poor treatment outcomes compared
to patients with a smear-positive test result and HIV negative patients (AOR = 2.57, 95%Cl (1.56, 4.22) and
(AOR =1.93,95%ClI (1.15, 3.23) (Table 3).

Table 3: Factors associated with MDR-TB treatment outcomes St. Peter Specialized Hospital, Addis
Ababa, Ethiopia, 2019.

Characteristics Treatment Outcome COR (95 % AOR(95 % P-
Cl) Cl) Value
Poor Good
(No, %) (No, %)
Age (in years) 18-38 43(24.9) 35(16.6) 1 1 0.039*
39-60 130(75.1) 176(83.4) 1.66(1.01,  0.43(0.19,
2.74) 0.10)
Sex Male 86(49.7) 53(25.1) 0.34(0.22, 0.28(0.15, 0.000*
0.52) 0.52)
Female 87(50.3)  158(74.9) 1 1
Weight (in Kg) 38-55 92(53.2)  110(52.1)  0.96(0.64, 1.04(0.64, 0.880
1.43) 1.69)
56-73 81(46.8)  101(47.9) 1 1
TB treatment New 148(85.5) 144(68.2) 1 1 0.205
history
Retreatment  25(14.5) 67(31.8) 2.75(1.65, 1.53(0.79,
4.60) 2.94)
Treatment First line 143(82.7) 145(68.7) 1 1
resistance
Second line  30(17.3)  66(31.3)  2.17(1.33,  3.81((1.84,  0.000*
3.54) 7.91)
Treatment 6-18months  62(35.8) 48(22.7) 1 1 0.000*
duration
19- 111(64.2) 163(77.3) 1.90(1.21, 3.23(1.82,
30months 2.97) 5.74)
Smeartestresult  Positive 120(69.4) 123(58.3) 1 1 0.000*
Negative 53(30.6)  88(41.7)  1.62(1.06,  2.57(1.56,
2.47) 4.22)
HIV Status Positive 87(50.3)  143(67.8) 2.08(1.37,  1.93(1.15, 0.013*
3.15) 3.23)
Negative 86(49.7) 68(32.2) 1 1
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Discussion

This study was intended to assess MDR-TB treatment outcomes and predictors of unfavorable treatment
outcome among patients who were enrolled in St. Peter Specialized Hospital, Addis Ababa, Ethiopia.

The finding of this study indicated more than half of them (54.9%) had a good treatment outcome. The
rate of poor treatment outcome in this study was 45.1% which is higher than the study done in China and
Turkey but in agreement with the study done in Pakistan and lower than the study that was done in South
Africa [10, 11, 12, 13]. The inconsistencies of these findings may be related to differences in patient
monitoring mechanism, the difference in the referral system, awareness of the patients about the disease
condition, and its treatment and difference in the structure of the health system.

In this study, it was found that male patients were less likely to have poor treatment outcomes than
female patients. This finding contradicts the study done in South Africa and India in which male patients
were predictors of the poor treatment outcome [11, 14]. This may be due to differences in socio-cultural
influences. In Ethiopia, most females are economically dependent on males and have less decision
making role than males. This may in turn affect their health, health-seeking behavior, and self-care
activities which may lead to poor treatment outcomes in general.

A study done in Turkey showed that young age, HIV status, and no drug resistance were factors
significantly associated with successful treatment outcomes. Similarly in this study presence of positive
HIV conditions and a history of resistance to second-line drugs were significantly associated with poor
treatment outcomes. In contrast to a study done in Turkey and China [12, 13], in this study younger age
patients were more likely to have poor treatment outcomes. This difference may be due to a smaller
proportion of young age patients in this study.

Patients who have a history of second-line anti-TB drug resistance were more likely to have poor
treatment outcomes. The finding of this study is in line with studies done in India, Pakistan, and Tanzania
[14,15, 16].

Poor treatment outcome was three times higher among patients with longer duration of treatment (19-
30months). The finding of this study is also supported by a study done in India the odds of poor
treatment outcome was higher among patients with longer duration of treatment [14].

Patients with smear test result negative and patients with co-morbid conditions were more likely to have
poor treatment outcomes. This finding is in line with studies done in Ethiopia, India, and Pakistan, where
patients with smear-negative results have a higher risk of poor treatment outcomes [8, 14, 15].

Limitation

This was a cross-sectional study and assessed cause and effect simultaneously. Hence, causal links may
not be established due to the lack of temporal connection. This study was also based on the review of
records; hence inherent design limitations such as the incompleteness of data were noted.
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Conclusion

Although the majority of the patients with multi-drug resistant tuberculosis have good treatment
outcomes still a high proportion (45.0%) of them encountered poor treatment outcomes. Age, sex,
treatment resistance, duration of treatment, smear result, and co-morbid condition were found to be
significantly associated with MDR-TB treatment outcome. Therefore, decisive measures are urgently
needed by all concerned bodies to effectively treat MDR-TB cases and improve treatment success and
survival. Age, sex, treatment resistance, smear result, duration of treatment, and co-morbid condition are
found to be associated with treatment outcome. Hence, providing additional educational and medical
support, and closely monitoring the clinical characteristics of these patients by the health professionals
can contribute well to treatment success.
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Figures

MDR-TB Treatment Outcome

® Cured (good outcome) ~ W Died (poor outcome) W Default (poor outcome)

Figure 1

Treatment outcome of multidrug-resistant tuberculosis (MDR-TB), St. Peter Specialized Hospital, Addis
Ababa, Ethiopia, 2019.
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