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Abstract 

Background: The global pandemic of tuberculosis has left ever lasting scars on people's lives. Drug-resistant tuberculosis 

is becoming an increasingly serious hazard to public health. With over 240,000 fatalities due to drug-resistant tuberculosis (DR-

TB) worldwide, and Nigeria is one of the 14 nations with a significant multi-drug resistant TB burden, increased focus on dis-

ease control is needed. 

Methods: The study was a retrospective cohor t study. A total of 149 patients diagnosed using the gene Xper t machine 

and referred to the DR-TB treatment centers in University College Hospital and Government Chest Hospital were recruited. 

Data were collected from the patients' case files and analyzed using Statistical Package for Social Sciences (SPSS) version 25.  

Results: One hundred and for ty-nine MDR-TB patients were enrolled in the study, of which 12.75% were new cases while 

130 (87.2%) were on retreatment. The prevalence of MDR TB mortality was 4%. However, 30.9% had normal PCV at baseline 

while 68.5% of those enrolled had abnormal PCV. A total of 22(14.8 %) were reactive to the HIV test, while 125(83.9%) were 

not. At baseline, Body Mass Index (BMI) showed that 16.1% had a healthy weight, 18.1% were underweight, 2.7% were over-

weight, and 59.7% were obese. At four months of treatment, BMI shows that 59.1% had healthy or normal weight, 12.8% were 

underweight, 6.0% were overweight, and 0.6% were obese. At four months, a significant association was observed between the 

baseline PCV, HIV status, hypertensive state, and the MDR-TB patient's treatment outcome (p < 0.05). 

Conclusion: The category of MDR TB patients had a significant outcome in the patient' s survival. New patients on treat-

ment had better survival outcomes than retreatment cases. The baseline PCV and HIV status had a significant impact on the 

treatment outcome of the MDR-TB patients at four months of treatment TB. Also, good care needs to be intensified in MDR-

TB patients that have HIV so as to improve the treatment outcome of such patients. 
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1.0 INTRODUCTION 

Tuberculosis (TB) is a long-term infectious disease 

caused by the bacteria's Mycobacterium tuberculosis 

(MTB) complex. It usually affects the lungs, but it can 

affect anybody's area. An untreated pulmonary 

tuberculosis patient with a positive sputum smear is the 

most prevalent source of infection. Tiny droplet nuclei 

containing tubercle bacilli germs are released into the air 

when these sputum smear-positive patients cough, spit or 

sneeze [1]. A small percentage of those infected with M. 

tuberculosis develop tuberculosis illness. However, those 

infected with HIV have a substantially increased risk of 

developing tuberculosis, and the virus's dissemination 

has played a significant role in the resurgence of TB 

infection. HIV infection has been recognized as a 

significant risk factor for the emergence of active and 

often fatal TB and the reactivation of latent TB infection 

into active disease [2]. Individuals infected with M. 

tuberculosis are at risk of developing active illness after 

being infected with HIV because HIV inhibits cell-

mediated immunity) [3]. According to the World Health 

Organization, roughly a third of the 40 million persons 

living with HIV/AIDS also have M. tuberculosis [3]. In 

the absence of HIV infection, the lifetime chance of 

getting active tuberculosis in a population is roughly 10% 

[4]. However, it increases tenfold among HIV-positive 

individuals, resulting in a significant increase in the 

frequency of TB cases [5].  

Tuberculosis is a major cause of death that has become a 

global public health concern. As a result, it must be 

handled and tackled by the fundamental principles of 

equality, the human right to health, and social protection. 

Like other infectious diseases, TB epidemiology is 

tightly linked to social and economic contexts, making its 

prevention, care, and control even more difficult [6]. 

MDR-TB is associated with a higher mortality rate; the 

cause of this increased risk of death related to multi-drug 

resistance forms is multi-factorial, as MDR-TB is 

frequently found as a comorbidity with other illnesses 

such as HIV infection, diabetes, and chronic kidney 

disease, as well as specific lifestyles such as alcohol 

abuse, smoking, and drug use, among others as reported 

[2].  

 

2.0 METHODOLOGY 

2.1 Study area and Design 

This study was conducted at intensive phase treatment 

outcome in selected hospitalized MDR-TB in University 

College Hospital and Government Chest Hospital Oyo 

State Nigeria.  

The study was a retrospective cohort study with 

information collected from the patients' case files 

between May 2012 - October 2017 

2.2 Study Population 

The study population consisted of patients resistant to 

rifampicin and referred to UCH, Ibadan, and GCH 

Jericho DRTB treatment centers from different parts of 

the country and started treatment with the second line of 

drugs. All MDR-TB patients admitted and proposed for 

four months in the MDR-TB treatment centers in Oyo 

State who were diagnosed with GeneXpert had 

rifampicin resistance, and a second-line tuberculosis 

treatment regimen met the inclusion criteria. On the other 

hand, patients admitted in the MDR-TB treatment centers 

in Oyo State but not diagnosed with GeneXpert and not 

proposed for the four months of admission were 

excluded.  

2.3 Sample Size Determination 

The sample size was calculated using Fisher's formula: 

 

 

where  

at 

95% confidence interval 

 
prevalence rate of 6.0% was adopted for the study 

[7]. 

 

 

 
 

2.4 Statistical Analysis 

Data were analyzed using Statistical Package for Social 

Sciences (SPSS) version 25. Test of significance and 

association were carried out as appropriate. Quantitative 
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data were presented with summary statistics (e.g., mean, 

standard deviation) and analyzed using student t-test, 

Analysis of Variance (ANOVA), categorical variables 

were cross-tabulated using chi-square at 5% significance 

level, and multivariate analysis was done.   

2.5 Ethical Consideration 

Permission to carry out the study was obtained from the 

ethical review committee of the selected health care 

facilities. 

 

3.0 RESULTS 

In In this study, 149 MDR-TB patients were enrolled in 

the study, of which the mean age of the respondents' was 

35.71 years. The sociodemographic characteristics and 

the type of treatment of the recruited patients are shown 

in Table 1. In all, 66.4% were males, while 33.6% were 

females. Also, a higher proportion of the patients 

(56.4%) were married, 32.9% were single, while 5.4% 

were divorced and separated. The majority of the patients 

(87.25%) were MDR-TB retreatment patients, while 

12.75% were new MDR-TB cases. At baseline, 68.5% of 

the respondents had an abnormal PCV, while 30.9% had 

a normal PCV. 

Table 2 shows the baseline PCV and HIV status of the 

study participants. Regarding HIV status, 83.9% were 

negative to HIV test, and 14.8% were positive for HIV. 

According to Table 3 Body mass index (BMI) of re-

spondents at admission and after admission, in the table, 

the overall health weight of the respondents increased 

after treatment with a slight increase to overweight 

though not statistically significant (χ2=2.764, P=0.429)  

 

 

 

 

There was a significant association between HIV status, 

baseline PCV, and hypertension with the treatment out-

come of the MDR-TB patients at four months of treat-

ment (p < 0.05). However, there was no significant value 

between BMI on admission and the treatment outcome of 

the MDR-TB patients at four months of treatment in the 

MDR-TB treatment center. Sputum AFB result at month 

4 of treatment showed that 97.3% were sputum negative 

and 2.7% were sputum positive, while 17.4% results 

were not available (Table 4). 
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 Variables Facility   
Total 

University 
College Hospi-
tal 

Government 
Chest Hospi-
tal 

Gender Male 58 (38.9) 41 (27.5) 99 
(66.4) 

Female 26 (17.4) 24 (16.1) 50 
(33.6) 

Age 
group 

≤ 30 32 (21.5) 27 (18.1) 59 
(39.6) 

31-50 41 (27.5) 31 (20.8) 72 
(48.3) 

51 and 
above 

11 (7.4) 7 (4.7) 18 
(12.1) 

Marital 
Status 

Single 32 (21.5) 17 (11.4) 49 
(32.9) 

Married 41 (27.5) 43 (28.9) 84 
(56.4) 

Di-
vorced 

4 (2.7) 4 (2.7) 8 (5.4) 

Separat-
ed 

7 (4.7) 1 (0.7) 8 (5.4) 

Type of 
DR-TB 
Patient 

New 15(78.9) 4(21.1) 19(12.8) 

Retreat-
ment 

69(53.1) 62(46.9) 130
(87.2) 

Table 1. Socio-demographic Characteristics of Respondents N=149  

Table 2. Baseline PCV of Respondents  

PCV Frequency Percent 

Normal (> or equal to 30mg/dl) 46 30.9 

Abnormal (< 30mg/dl) 
102 68.5 

Total 
149 100.0 

HIV Status Frequency Percent 

Negative 127 85.2 

 Positive 22 14.8 

Total 149 100.0 

  
Variable 

Gender   
Total 

  
Statistics 

Male Female 

BMI at 
Admis-
sion 

Underweight 
(<18.5) 

40 
(26.8) 

31 
(20.8) 

71 
(47.7) 

χ2=6.212 

Healthy 
weight (18.5-
24.9) 

56 
(37.6) 

18 
(12.1) 

74 
(49.7) 

df=2 

Overweight 
(25-29.9) 

3 (2.0) 1 (0.7) 4 (2.7) P=0.045 

BMI at 
Month 4 

Underweight 
(<18.5) 

28 
(18.8) 

12 (8.1) 40 
(26.8) 

χ2=2.764 

Healthy 
weight (18.5-
24.9) 

63 
(42.3) 

31 
(20.8) 

94 
(63.1) 

df=3 

Overweight 
(25-29.9) 

8 (5.4) 6 (4.0) 14 
(9.4) 

P=0.429 

Obese (>30) 0 (0.0) 1 (0.7) 1 (0.7)  

Table 3. BMI of Respondents with Respect to Gender  at Ad-

mission and 4 Months after Admission 
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Table 5 presents the sputum culture after 4 months of 

chemotherapy with 1.3% of the participant positive for 

sputum culture.  

 

4.0 DISCUSSION 

The finding of this study shows that the mean age of the 

respondents is 35.71± 11.62 years, the overall prevalence 

of HIV among MDR-TB was 12.8% which is high com-

pared to the national prevalence of 1.4% [8], this finding 

corroborates with the submission of Ugwu et al., [9]. 

They reported a prevalence rate of 16.7% in a similar 

study. The high prevalence rate of co-infection of 

MD-RTB with HIV might be complicated by the 

emergence and spread of drug-resistant TB and 

the HIV/AIDS epidemic [10]. Currently, Nigeria 

is one of the 14 high burden countries for TB, TB/

HIV. Multi-drug resistant TB (MDRTB) is simi-

lar to the results of previous studies that obtained 

an association in patients' HIV status and poor 

outcome [11-14]. This finding was similar to the 

figure recorded in Kibong'oto Hospital among 

MDRTB patients, where 7% of MDRTB patients 

died, 5% defaulted, and 89% completed the inten-

sive phase [14]. And also this is similar to the 

findings where over 75% MDR-TB patients had 

successful treatment outcomes [15-17].  

In this study, the increase in body mass index 

among MDRTB subjects was observed, although 

it was not statistical significant (p > 0.05) at four 

months after admission. This finding supports the 

submission of Alhassane et al., [18]. Similar find-

ings have been reported in a rural TB cohort in 

India, but at a higher prevalence and degree of 

severity, with 47% of males and 62% of females 

being severely undernourished (BMI < 16 kg/m2) 

at the start of treatment and 17% of males and 

35% of females at treatment completion [19]. The 

superiority of culture conversion over smear conversion 

in predicting MDR-TB treatment outcomes was demon-

strated, with an optimum time point between four and six 

months after treatment commencement. This conclusion 

supports the WHO recommendation to add culture exami-

nation to the sputum smear to monitor MDR-TB patients 

to predict successful treatment outcomes better [20]. In 

this study, 1.3% were sputum culture positive 

MDR- and XDR-TB needs prolonged treatment duration, 

from 18 to 24 months after sputum culture conversion, as 

recommended by the World Health Organization (WHO) 

[15-20]. A prolonged duration of treatment may lead to 

poor adherence, higher cost, and undue toxicity. The find-

ing from this study shows that more than two-thirds of the 

MDR- and XDR-TB had at least one comorbid condition, 

which may be a result of the respondents' socioeconomic 

status. New patients on treatment have better survival out-

comes than retreatment cases. The baseline PCV and HIV 

status significantly impact the treatment outcome of the 

MDR-TB patients at four months of treatment [21-27]. 
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x2= Pearsons` Chi square, Df-degree of freedom, P-Probability value 

Table 4. BMI of Respondents at Admission and After  admission  

 Variable   Alive 
N (%) 

Dead 
N (%) 

Incom-
plete 
treatment 
N (%) 

 Total 
(%) 

p-
Value 

BMI at 
Admis-
sion (kg) 

Underweight 
(<18.5) 

67(45.0) 3(2.0) 1(0.7) 71
(47.7) 

  
0.715 

Healthy weight 
(18.5-24.9) 

67(45.0) 3(2.0) 4(2.7) 74
(49.7) 

Overweight (25-
29.9) 

4(2.7)   4(2.7) 

  Total 138(92.6) 6(4.0) 5(3.4) 149
(100.0) 

 

HIV Negative 120(80.5) 3(2.0) 4(2.7) 127
(85.2) 

0.042 

Positive 18(12.1) 3(2.0) 1(0.7) 22
(14.8) 

  Total 138(92.6) 6(4.0) 5(3.4) 149
(100.0) 

 

PCV Abnormal 97(65.1) 4(2.7) 1(0.7) 102
(68.5) 

0.000 

Normal 41(27.5) 2(1.3) 3(2.0) 46
(30.9) 

Unknown   1(0.7) 1(0.7) 

  Total 138(92.6) 6(4.0) 5(3.4) 149
(100.0) 

 

Diabetes 
Mellitus 

Non diabetic 136(91.3) 6(4.0) 5(3.4) 147
(98.7) 

0.922 

Diabetic 2(1.3) 0(0.0) 0(0.0) 2(1.3) 

  Total 138(92.6) 6(4.0) 5(3.4) 149
(100.0) 

 

Hyper-
tension 

Non hypertensive 125(83.9) 6(4.0) 5(3.4) 136
(91.3) 

0.567 

Hypertensive 13(8.7) 0(0.0) 0(0.0) 13(8.7) 

  Total 138(92.6) 6(4.0) 5(3.4) 149
(100.0) 

 

  Frequency Percent 

Month 4 Sputum AFB 

Result 

Negative 145 97.3 

Positive 4 2.7 

Month 4 Culture Results Negative 147 98.7 

Positive 2 1.3 

Table 5: Sputum Conversion After  4 months of Chemotherapy  
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The finding of this study shows that the prevalence of 

comorbidity of anemia with DR-TB patients was high, 

with 68.5% of the patients being anemic. This is similar 

to prevous report [28-35], who reported a prevalence of 

70.2% compared with  93.6% reported from a Nigerian 

study that profiled the haematological indices of pretreat-

ment smear-positive DSTB patients [36], but high com-

pared with 51.2% from another study from Ethiopia that 

compared blood levels before and after DS-TB treatment. 

The variation in the pattern of anemia recorded may re-

sult from the respondents' different geographical back-

grounds and socioeconomic statuses. The prevalence of 

comorbidity among DR-TB patients was high. Abnormal 

PCV and high prevalence of HIV status may give a non-

favorable treatment outcome at four months of treatment. 

Moderate and severe undernutrition and anaemia were 

also observed in the final months of TB treatment, indi-

cating the need for additional interventions to detect and 

treat these conditions. People having tuberculosis should 

access appropriate treatment early enough and with good 

compliance with treatment. This will encourage a good 

cure rate and prevent retreatment as much as possible. 

Due to the high rate of MDR- and XDR-TB observed, 

this study affirms the Nigeria National Tuberculosis Pro-

gramme's decision to switch to molecular DST screening 

test as the initial diagnostic test for all people with signs 

and symptoms of pulmonary TB.  

Recommendations 

Based on the finding, there is a need for further studies 

on socio-cultural and socioeconomic factors such as edu-

cation, housing, income, and lifestyle that can affect the 

outcome of MDR-TB patients on treatment. Also, a fur-

ther similar study could be done with a longer period of 

assessment of treatment and in other treatment centers 

and published for knowledge dissemination. There 

should be improved documentation of patients' bio-data 

and subsequent management. This will be very useful in 

future management and research in improving patients' 

care. Also, good hands should be employed whenever 

MDR-TB patients require specialist care. Clearer guide-

lines and training should be given to all stakeholders 

managing TB to ensure adequate patient management. 

Emphasis should be made to employ a communal ap-

proach in improving awareness in presumption, diagno-

sis, treatment of persons infected with TB. This will re-

duce the spread of TB and ensure good treatment out-

comes for those affected by the disease. 
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