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INTRODUCTION

Tuberculosis (TB) is an infectious disease and a leading cause of death globally. It is a disease 
of immense public health importance. In the year 2017, an estimated 10 million cases of the 
disease and 1.6 million deaths resulting from the disease was reported.[1,2] In spite of therapeutic 
advances that has brought a decline in deaths associated with the disease, TB remains a disease of 
public health importance as mortality from TB is still high.[3,4]

Usually, TB is treated pharmacotherapeutically using a combination of antibiotic regimen 
consisting of rifampicin, isoniazid, pyrazinamide, and ethambutol.[5] These drugs are widely 
used as first-line agents for TB. Unfortunately, over time, strains of Mycobacterium tuberculosis 

ABSTRACT
Objectives: The emergence of drug-resistant strains of Mycobacterium tuberculosis has substantially challenged 
the goal of eliminating tuberculosis (TB) in the 21st  century. Treatment outcomes in patients with multi-drug 
resistant TB (MDR-TB) are expected to improve with the implementation of the World Health Organization 
consolidated guidelines for the treatment of MDR-TB. This study aimed to evaluate documented therapeutic 
outcomes in patients with MDR-TB treated at the University of Uyo Teaching Hospital, Nigeria.

Materials and Methods: It was a retrospective study conducted at the MDR-TB unit of the University of Uyo 
Teaching Hospital, Nigeria. Data from case reports of patients with MDR-TB from 2013 to 2022 were extracted 
using a data collection checklist. Case reports with insufficient or missing information were excluded from the 
study. Data were summarized using the IBM Statistical Package for the Social Sciences version  25 (SPSS Inc., 
Chicago, USA).

Results: Fifty case reports of patients with MDR-TB were evaluated. The most frequently prescribed anti-MDR-
TB drug combination was kanamycin, levofloxacin, pyrazinamide, prothionamide, cycloserine, and Vitamin B6 
(n = 17; 34%). Weight gain was documented in 54% (n = 27) of the patients. Adverse events due to anti-MDR-TB 
medications was reported in 22% (n = 11) of the patients with ototoxicity (45.5%; n = 5) being the most frequently 
documented. Thirty-four (68%) of the patients were cured; 10 (20%) discontinued treatment; while 12% of the 
patients died.

Conclusion: Although majority of the patients with MDR-TB treated at the University of Uyo Teaching Hospital 
were clinically cured, a significant proportion of the patients had poor treatment outcomes.
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resistant to these drugs have emerged. The spread of drug-
resistant TB has posed a great challenge to the global control 
of the disease. Patients who are infected with strains of the 
bacterium that is resistant to isoniazid and rifampicin, 
usually diagnosed as multi-drug resistant TB (MDR-TB) 
cannot be treated using the standard first-line treatment for 
TB as it would result in treatment failure.[4]

The emergence of drug-resistant strains of M. tuberculosis 
has substantially challenged the goal of eliminating TB in 
the 21st century. It poses a threat to TB control.[6] In 2017, the 
World Health Organization (WHO) reported an estimated 
558,000 incidence of drug-resistant TB cases globally, with an 
estimated 3.5% of new TB cases and 18% of previously treated 
TB patients being diagnosed with MDR-TB in 2017.[1,2] 
Again, in 2018, the WHO reported a total of 186,772 cases of 
MDR-TB and 156,071  cases of rifampicin-resistant TB that 
initiated treatment globally. The organization also reported 
that approximately 3.4% of new TB cases and about 20% of 
patients with a history of previous treatment for TB were 
diagnosed with MDR-TB globally.[7,8]

The increase in the emergence and spread of MDR-TB has 
been attributed to poor treatment of TB. Patients with MDR-
TB are usually treated for a long duration (20–24 months) 
with second-line TB medications. Early detection of 
MDR-TB and prompt initiation of an effective treatment 
are critical factors in achieving successful therapeutic 
outcomes. In 2019, the WHO released a consolidated 
guideline for the treatment of MDR-TB. In these guidelines, 
the WHO suggested reclassification of second-line anti-
TB drugs and recommended oral treatment regimens that 
included the new and repurposed agents. The WHO set a 
treatment target of 75–90% success rate for patients treated 
for MDR-TB.[1,7,8]

Advancement in technology and the introduction of newer 
agents such as bedaquiline, and repurposed drugs such as 
linezolid, clofazimine, and cycloserine as recommended by 
the WHO, is expected to improve treatment outcomes in 
MDR-TB patients.[7] The WHO treatment guideline is used 
in healthcare facilities managing patients with MDR-TB. 
Clinical outcome of care that includes cure rate among MDR-
TB patients can be used as an indicator for monitoring the 
success of these therapeutic interventions. In this study, we 
set out to assess therapeutic outcomes in patients with MDR-
TB receiving care at the University of Uyo Teaching Hospital, 
a referral tertiary healthcare facility in southern Nigeria.

MATERIALS AND METHODS

Research setting

This was a retrospective study conducted at the MDR-TB 
unit of the University of Uyo Teaching Hospital, a referral 
tertiary healthcare facility in southern Nigeria. Case notes 

of patients with MDR-TB treated at the University of Uyo 
Teaching Hospital, Nigeria, from 2013 to 2022 were extracted 
and reviewed.

Data on the sociodemographic and clinical characteristics of 
the patients were obtained using a data collection checklist. 
Data collected from the patients’ case notes included their 
gender, age, educational level, and presence of comorbidity. 
Furthermore, data on prescribed anti-MDR-TB medications, 
as well as documented clinical outcomes, were obtained. The 
clinical outcomes evaluated were as follows: documented 
adverse reactions associated with anti-MDR-TB medications, 
weight changes in patients, and the number of patients that 
were cured of MDR-TB.

The following operational definitions were used in assessing 
the outcome of treatment;
a.	 Cured: The treatment regimen was completed with 

no evidence of failure and three consecutive negative 
cultures taken at least 30 days apart

b.	 Treatment completed: The treatment regimen was 
completed without evidence of failure, but no record 
that three consecutive cultures taken at least 30  days 
apart are negative.

c.	 Treatment discontinued: The patients did not complete 
the treatment regimen.

d.	 Died: The patients who died during the course of MDR-
TB treatment.

Patients’ case notes were handled and treated with care. Data 
were collected and treated with utmost confidentiality.

Eligibility criteria

The eligibility criteria for the selection of case notes were case 
notes of the patients who were diagnosed with MDR-TB and 
received treatment at the University of Uyo Teaching Hospital, 
Nigeria. Case notes with insufficient or missing information 
were excluded from the study. The IBM Statistical Program and 
Service Solutions (Statistical Package for the Social Sciences) 
version 25.0 computer package was used to summarize data.

RESULTS

Sociodemographic details of the patients

Fifty case reports of patients with MDR-TB were evaluated. 
The majority of the cases studied were male (43; 86%), 
while 23  (46%) of the patients had comorbidities. The 
sociodemographic details of the patients are presented in 
Table 1.

Pattern of utilization of anti-MDR-TB medications

The most frequently prescribed anti-MDR-TB drug 
combinations were kanamycin, levofloxacin, pyrazinamide, 
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prothionamide, cycloserine, and Vitamin B6 (n = 17; 34%). 
The pattern of utilization of anti-MDR-TB medications is 
presented in Table 2.

Clinical outcomes of the cases studied

Adverse drug reaction (ADR) to anti-MDR-TB medications 
was documented in 22% (11) of the cases studied. Weight 
loss following treatment with MDR-TB medications was 
reported in 24% (12) of the cases studied, while 34  (68%) 
of the patients were cured following treatment with anti-
MDR-TB medications. A  graphical presentation of the 
documented ADR, weight changes, and number of patients 
cured of MDR-TB among the cases studied is presented in 
Figures 1-3, respectively.

DISCUSSION

MDR-TB is a fatal complication of TB and a condition of 
immense public health importance. It poses a serious threat 
to the health of members of the community. Our study was 
aimed at assessing the therapeutic outcomes of MDR-TB 
patients at the University of Uyo Teaching Hospital that was 
treated with the WHO recommended treatment regimen. We 
evaluated the documented adverse reactions associated with 
anti-MDR-TB medications, weight changes in the patients, 
and the number of patients who were cured of MDR-TB. 
Our findings showed that adverse reaction to anti-MDR-TB 
medications was documented in about one-fifth of the cases, 
with ototoxicity being the most frequently reported adverse 
effect associated with the use of these drugs. A similar study 
in China found that ADRs, which included hepatotoxicity 
and arthralgia, were documented in almost one-half of the 
cases.[9] Another study in India reported ADRs, including 
behavioral changes, ototoxicity, and musculoskeletal 
disorders among the MDR-TB cases studied.[10] Khan et al., 

in their study on MDR-TB patients, found that adverse drug 
effects (ADEs) of varying severity were reported in more 
than half of the patient population studied, with about 
one-quarter of the patients requiring modification of 
their anti-MDR-TB therapy.[11] A study among MDR-TB 
patients in referral hospitals in Ethiopia reported that the 
majority of the patients experienced at least one episode 
of ADRs during the course of treatment.[12] ADR is widely 

Table 1: Sociodemographic details of the patients.

Parameters Frequency Percentage

Gender
Male 43 86
Female 7 14

Age range (years)
10–30 18 36
31–50 22 44
>50 10 20

Educational level
Primary 12 24
Secondary 20 40
Tertiary 8 20
Informal education 8 16

Comorbidity
Present 23 46
Absent 27 54

Figure 2: Weight change following treatment with anti-multi-drug 
resistant-tuberculosis medications.

Figure  1: Documented adverse drug reaction to anti-multi-drug 
resistant-tuberculosis medications.

Figure 3: Number of multi-drug resistant-tuberculosis cases cured 
following treatment.



Eshiet, et al.: MDR-TB treatment outcomes

Medicine India • Volume 3 • Issue 2 • July-December 2024  |  80

considered a major cause of medication non-adherence, 
which, in turn, affects treatment outcomes. It is believed to 
be the most important independent factor underlying non-
compliance to pharmacological treatment.[11,13,14] It has been 
associated with therapeutic failure in patients with MDR-
TB.[9,15] History of khat use, presence of comorbidity, and 
long-term drug regimen have also been identified as possible 
predictors of major ADEs among MDR-TB patients.[16] 
Adequate management of the untoward effects of anti-MDR-
TB would significantly improve the outcomes of treatment. 
For instance, a prospective study on ADEs among patients 
with MDR-TB in Pakistan managed the ADEs using different 
measures, including modification of the therapeutic regimen, 
as well as the introduction of pharmacological, psychological, 
and supportive therapy.[11]

More than one-third of the cases of MDR-TB we studied had 
other co-existing medical conditions besides TB. A  WHO 
report indicates that the presence of some comorbidity with 
MDR-TB increases the risk of adverse reactions to anti-
MDR-TB medicines.[12] Furthermore, reports from similar 
studies in Nigeria and the United  Kingdom show that the 
presence of any comorbidity with MDR-TB is associated with 
high mortality rates and poor treatment outcomes.[12,17]

We noted that weight loss during the course of treatment 
with anti-MDR-TB medicines was documented in about 
one-quarter of the cases studied. Weight loss has also been 
associated with an increased risk of ADEs in patients treated 
with anti-MDR-TB.[11] Previous research reports indicate 
that underweight patients are more prone to ADEs.[11,18,19] 
Low body mass index, weight loss, or insufficient weight gain 
during the course of treatment for MDR-TB increases the 
risk of ADRs and is associated with increased mortality.[12] 
Malnutrition impairs the recovery of patients with MDR-
TB and has been identified as a risk factor for low cure rates 
and increased death rates among poor patients living with 
MDR-TB.[12] Thus, clinicians should consider addressing 
malnutrition and improving patients’ body mass index as 

an important component of care for patients with MDR-TB. 
This is key to improving the treatment outcomes of these 
patients.[12]

On the other hand, weight gain can be used to evaluate 
patient response to anti-MDR-TB therapy, particularly in 
resource-limited settings.[20] MDR-TB patients with weight 
loss should be followed more closely, as they are at greater 
risk of death.[21] A study by Phan et al.[22] found that weight 
gain was associated with improvements in patients taking 
anti-TB therapy. They found that after 6 months of intensive 
phase, 62.4% of patients had gained at least 5% of their body 
weight, and those patients who did not gain up to 5% of 
their body weight had a linear increase in their weight over 
the treatment period. Thus, an increase in weight following 
therapy is usually accompanied by positive clinical outcomes. 
This is supported by a retrospective study by Chung-Delgado 
et al.[21] who found that patients who were eventually cured 
of MDR-TB after therapy gained 1.10 kg after the 1st month 
of therapy, in contrast to patients who died who lost 1.75 kg 
after the 1st  month of therapy. Their study results revealed 
that patients who died did not gain any weight during the 
first 6 months of therapy. Hence, it is important for clinicians 
to evaluate patients who do not gain weight during the first 
few months of therapy, as this may be a pointer to poor 
treatment outcomes.[23]

About two-thirds of the cases we studied were cured 
following treatment with anti-MDR-TB medications. We 
also found that about one-quarter of the patients died 
during the course of treatment. A cure rate of at least 75% 
is considered an acceptable target for the treatment of 
patients with MDR-TB.[11] A cure rate of about 56% has 
been reported in previous studies.[11,24,25] Wakjira et al., in 
a similar study at referral hospitals in Ethiopia, reported a 
69% composite treatment success rate and a 27% death rate 
among MDR-TB patients treated.[12] Other similar studies 
have reported treatment success rates ranging from 75% to 
78.6%.[17,26,27]

Table 2: Pattern of utilization of anti‑MDR‑TB medications.

Anti‑MDR‑TB combination Frequency Percentage

Kanamycin/Levofloxacin/Pyrazinamide/Prothionamide/Cycloserine, and Vitamin B6. 18 36
Capreomycin/Moxifloxacin/Pyrazinamide/Prothionamide/Ethambutol/Isoniazid/Clofazimine/Vitamin B6. 10 20
Isoniazid/Ethambutol/Pyrazinamide/Moxiflozacin/Prothionamide/Bedaquiline/Cycloserine/Vitamin B6. 4 8
Kanamycin/Levofloxacin/Pyrazinamide/Ethionamide/Cycloserine/Vitamin B6. 4 8
Capreomycin/Levofloxacin/Pyrazinamide/Cycloserine/Vitamin B6. 3 6
Isoniazid/Pyrazinamide/Capreomycin/Moxifloxacin/Prothionamide/Clofazimine/B6. 3 6
Kanamycin/Clofazimine/Prothionamide/Moxifloacin/Pyrazinamide/Ethambutol/Isoniazide/B6. 2 4
Kanamycin/Levofloxacin/Prothionamide/Cycloserine/Vitamin B6. 2 4
Moxifloxacin/Pyrazinamide/Prothionamide/Ethionamide/Isoniazid/Clofazimine/Vitamin B6. 2 4
Ethambutol/Moxifloxacin/Clofazimine/Pyrazinamide/Capreomycin/Vitamin B6. 1 2
Cycloserine/Bedaquiline/Levofloxacin/Vitamin B6. 1 2
MDR‑TB: Multi‑drug resistant‑tuberculosis
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The coexistence of certain chronic diseases with MDR-TB 
decreases the chances of recovery. For instance, the HIV co-
infection with MDR-TB has been associated with a higher 
rate of death from MDR-TB.[27] In their report, Wakjira et 
al. attributed the high death rate found in their study to a 
high rate of MDR-TB and HIV/AIDS co-infection found 
among the patients included in their study.[12] On the other 
hand, Baluku et al. attributed the inability to achieve the 
desired cure rate among MDR-TB patients to the high cost 
of MDR-TB therapy, the lower efficacy of these drugs, and 
the increased incidence of adverse effects (which affects 
patients’ medication adherence) when compared to first-
line therapy used for medication-susceptible TB.[24]

Limitations

This was a cross-sectional study; thus, causal links could 
not be established due to a lack of temporal connections. 
Furthermore, the study was based on a review of medical 
records; thus, the study design and findings were limited to 
what was documented in the case notes.

CONCLUSION

Although a majority of the patients with MDR-TB treated at 
the University of Uyo Teaching Hospital were clinically cured, 
a significant proportion of the patients had poor treatment 
outcomes. Weight loss and ADR were reported in a significant 
proportion of the cases studied. There is a need for clinicians to 
identify the factors determining treatment outcomes of patients 
with MDR-TB. This would help in implementing decisive 
measures to improve the outcome of care for these patients.
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