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ABSTRACT

Article history:

Background: The increase in incidence of Mycobacterium tuberculosis (MTB) and
emergence of drug resistant strains of MTB is a serious issue especially in developing
communities. The aim of this study is to investigate occurrence rate of rifampicin-resistant
Mycobacterium tuberculosis in patients attending chest clinics in selected hospitals in
Akure metropolis Ondo State, Nigeria. Methods: A total of five hundred (500) sputum
samples were collected from patients attending selected chest clinics in Akure metropolis
and a specially designed questionnaire was used to collect the socio-demographic data of
the individuals recruited for the study. The collected sputum samples were analyzed using
GeneXpert machine (Cepheid, Model GX-IV) to detect MTB rifampicin resistance.
Results: 51(10.2 %) of the 500 patients screened were positive for MTB while 8(15.7 %)
of the MTB positive patients had rifampicin-resistant MTB. The occurrence of rifampicinresistant MTB was higher in males (23.8 %) than in females (10.0 %). It was also higher
among the age range of 20-31 years with percentage of (33.3 %) and higher among singles
(87.5 %) than the married (2.3 %). Rifampicin-resistant MTB was higher among the
illiterate (20 %). Conclusion: It is imperative that the health policy makers and
government should increase the awareness campaign on tuberculosis prevention and also
encourage more studies for the development of novel and more effective tuberculosis’
drugs by financing the project.
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Introduction
Mycobacterium tuberculosis (MTB) is the
aetiological cause of tuberculosis (TB), an
infectious, chronic and debilitating disease.
Although this bacterium typically affects the lungs
causing pulmonary TB it can also affect other sites
as well as causing extra-pulmonary tuberculosis [1].
The disease can spread via aerosol when people with
pulmonary TB expel bacteria through coughing [2].
However, a relatively small proportion of people
infected with MTB develop tuberculosis disease
world health organization (WHO), [3]. The reason

for this is the immune response inherent in the host’s
system. However, in the presence of immunocompromising
diseases
like
human
immunodeficiency virus (HIV), the likelihood of
developing the disease increases considerably [4].
Although, tuberculosis can be treated with
antibiotics like rifampicin, isoniazid and
streptomycin, the emergence of MTB resistance to
anti-TB drugs has been a major public health
obstacle to achieve a better effective global
tuberculosis control [5].
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Drug-resistant
MTB
arises
from
spontaneous mutations and can also be enhanced by
poor adherence of patients to anti-TB drugs as
revealed by Onyedum et al. [6]. In 2015, it was
estimated that 580,000 tuberculosis cases were
resistant to at least rifampicin (RR-TB) and 480,000
of the population were resistant to both rifampicin
and isoniazid with 250,000 death occurred [7]. The
standard methods for diagnosing tuberculosis are
direct microscopy and culturing but are time
consuming and have a low sensitivity [6]. Molecular
methods however such as the use of GeneXpert is a
newer and more rapid method of diagnosis of
rifampicin resistance (RR) as reported by Prasad et
al. [8]. This Genexpert MTB/RIF was endorsed by
WHO, [9]. It is a rapid and automated molecular
system that detects both MTB DNA and rifampicin
resistance simultaneously.
Nigeria has the second highest tuberculosis
burden disease in Africa, and according to WHO,
[10] Lagos, Kano, Oyo and Benue States have the
highest prevalence rates. The study aimed to
diagnose tuberculosis in patients attending selected
chest clinics in Akure metropolis, diagnose
rifampicin-resistance, and the associated risk
factors.
Materials and Methods
Study area
Akure is a popular metropolis in Ondo State. The
relative humidity averaged 80 % with temperature
range between 23 °C and 30 °C Civil servants are
the major inhabitants of the city which is the centre
of administration of the Ondo State Government.
However, farming and trading are other occupation
of the residents who majored in food crops and
livestock production as stated by Folayan, [11].
Study subjects
The study subjects include presumptive cases of
tuberculosis who had been coughing for a period of
two weeks and above with or without blood-tinged
sputum, night sweat, weight loss, fatigue but visiting
the clinic for the first time. Both male and female
patients of all ages were enrolled for this study. They
were administered questionnaires to generate sociodemographic data.
Collection and handling of samples
Five hundred (500) sputum samples from suspected
patients with complains of cough that lasted for up
to two weeks and above that were visiting selected
hospitals; University of Medical Sciences Teaching
Hospital (UNIMEDTH), Health Centre Ijoka,

Health Centre Arakale and Nigeria Police Clinic) in
Akure metropolis were collected into clean (sterile)
wide-mouth universal containers, after health talk
on how to collect the sample. The patients then
moved to a designated site where there is an open air
flow to cough and produce the thick phlegm from
the bronchi into the container and cover it with a lid.
The samples were then transported into the
laboratory for documentation as patient’s name; age
and serial number were written on the specimen
container. Sputum sample were kept inside
refrigerator at 4 °C and processed within 24 h.
Detection
of
rifampicin-resistance
Mycobacterium tuberculosis
The collected sputum samples were analyzed for the
presence of DNA sequences specific for MTB and
rifampicin resistance using the GeneXpert
MTB/RIF (New Jersey, US) (cartridge-based
Nucleic acid amplification test) according to the
manufacturer's instruction. Two millilitres (2 ml) of
sputum sample was mixed with 2 ml of buffer
containing NaOH and isopropanol to liquefy the
sputum and incubate at 30± 2 °C for 15 min.
Thereafter, 2 ml of the diluted sample was
transferred to the cartridge for ultrasonic lysis of
mycobacteria to release target DNA. The cartridge
was loaded into the GeneXpert machine (Cepheid)
to proceed with the rest protocol. After 2h, the
comprehensive test result was read on computer
screen. Results were automatically generated
indicating the presence of MTB or not and whether
the bacterium is rifampicin resistant or not (RIF).
Data analysis
Data were analyzed using the Statistical
Package for the Social Sciences (SPSS) for window
version 16. Chi square test was used to determine
the relationship between variables. Obtained figures
were statistically significant at p<0.05.
Results
The overall prevalence of tuberculosis in
the study area was 10.2 % with 51 out of the 500
samples tested positive for MTB (Figure 1).
Out of the 51 sputum samples that are
positive for MTB, 8(15.7 %) were resistant to
rifampicin while 43(84.3 %) were susceptible to
rifampicin (Figure 2).
Based on age group, it was observed that
high prevalence 2(33.3 %) of rifampicin resistance
among patients aged 31 to 40 years and 41 to 50
years (18.2 % for both groups) (Figure 3).
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Rifampicin resistance was higher in males
with prevalence of 23.8 % compared to their females
with prevalence of 10.0 % (Figure 4).
Higher frequency of rifampicin-resistant
MTB was found among the singles with a
prevalence of 87.5% while 2.3% was observed
among the married (Figure 5).

Occurrence of rifampicin resistant MTB based
on level of education of patients positive for
tuberculosis
The illiterates had the highest occurrence (20.0%)
for rifampicin resistant MTB while the least (11.8%)
was seen in those with only secondary school
certificate as there was no occurrence rate observed
for higher national diploma (HND) students (Figure
6).

Figure 1. Frequency of occurrence of Mycobacterium tuberculosis in the sputum of patients recruited for the
study in Akure metropolis.

Figure 2. Frequency of rifampicin resistant MTB among Mycobacterium tuberculosis sputum positive samples
(n=51).

Figure 3. Frequency of rifampicin resistant MTB among different age groups.
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Figure 4. Frequency of rifampicin resistant MTB in male and female patients.

Figure 5. Frequency of rifampicin resistant MTB in single and married patients.

Figure 6. Frequency of rifampicin resistant MTB among different education levels.

Discussion
The occurrence rate of rifampicin-resistant
MTB (15.7 %) found in this study was lower than
the findings of Bello et al. [12] which was 18.8 % in
the same community but the study was conducted in
only one chest clinic of State Specialist Hospital,
Akure. However, the value obtained in this study

was higher than that observed by Adetunji et al.
[13] who detected rifampicin resistance to be 12 %
among HIV patients in Oyo State, Nigeria. Our
finding is also higher than that observed by
Okonkwo et al. [14] who reported low occurrence
of 6.9 % in Nnewi, Nigeria. High prevalence rates
could be attributed to poor tuberculosis control
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practices and non-compliance with preventive
guidelines leading to inadequate treatment.
Inadequate treatment then leads to a selective
pressure that favours the multiplication of mutant
organisms, emerging as resistant clones. These
clones may continue to replicate in the presence of
the sub-lethal dose to become predominant leading
to the recrudescence of the disease that is then
resistant to the anti-tuberculosis medication [15].
In this study, the highest MTB rifampicin
resistance was observed among age group 21-30
years. Similar finding was detected by Esther et al.
[16]. Based on gender, rifampicin-resistance was
higher in males compared to their female
counterparts. This agrees with the research work of
Stephen, [17] who reported that rifampicinresistance was higher in males than females in
Ibadan. The high association of rifampicin
resistance in the male gender can be explained by
the social life of males such as smoking, alcoholism
and related vitamins deficiency. Also poor healthseeking behavior of males compared to females
could make them more susceptible as supported by
Danlami et al. [18]. It was observed from this study
that higher frequency of rifampicin-resistant MTB
was found among the singles with a prevalence rate
of 87.5% while 2.3% was observed among the
married.

awareness of the disease among the populace. Public
awareness will enhance early detection of cases in
the community for quick commencement of therapy.
Development of new drugs that are more effective
against MTB is also recommended in order to
prevent the emergence of drug resistant
tuberculosis.
Ethical consideration
This study was approved by Ondo State
Ministry
of
Health,
Akure
(OSHREC/18/01/2019/088). Informed consent was
also obtained from the patients.
Conflicts of interests: None.
Funding: None.
References
1- World Health Organization. Infections and
infectious diseases A manual for nurses. (2001).
2- Zayas G, Chiang MC, Wong E, MacDonald
F, Lange CF, Senthilselvan A, et al. Cough
aerosol in healthy participants: fundamental
knowledge

to

optimize

droplet-spread

infectious respiratory disease management.
BioMedCentral Pulmonary Medicine 2012;
12:11.

According to research work done by
Lienhardt et al. [19], who reported that marital
status has long been associated with the risk of
developing rifampicin-resistant tuberculosis in
Africa and all over the world. Similar findings to this
investigation were reported in a study conducted in
Guinea-Bissau which illustrated that being single
and living alone was independent risk factor for
contracting rifampicin-resistant tuberculosis. The
high frequency of 20 % MTB resistance observed in
illiterates could be due to poor health and living
conditions emanating from their ignorance not to
indulge in predisposed risk factors of tuberculosis as
supported by Stephen, [17].

3- World

Conclusion
The high occurrence of rifampicin-resistant
MTB in Akure, Ondo State, Nigeria therefore
underscores the need to improve the treatment of
drug resistant MTB cases and thereby reduce the
incidence of MTB drastically globally.

6- Onyedum CC, Alobu I, Ukwaja KN.

Health

tuberculosis

report

Organization.
WHO

report

Global
2013

WHO/HTM/TB/2013.11
4- Hernandez-Pando R, Chacon-Salinas R,
Serafin-Lopez J, Estranda I. Immunology,
Pathogenesis, Virulence. In Tuberculosis 2007
from basic science to patient care Tuberculosis
Textbook. 2007; 157-207.
5- Burki T. Tuberculosis-resistance, funding, and
drugs. Lancet Infectious Disease 2010; 10: 297298.
Prevalence of drug-resistant tuberculosis in
Nigeria: A systematic review and meta-analysis.
Lancet Infectious Diseases 2017; 12(7): 22-23
7- World Health Organization. Address TB/HIV,

Recommendations

MDRTB/XRTB and other challenges. Global

There is the need to strengthen the
tuberculosis programme by increasing the

tuberculosis control report. 2015.

Jegede SO et al. / Microbes

and Infectious Diseases 2022; Article In Press, DOI: 10.21608/mid.2022.107695.1221

8- Prasad R, Gupta N, Banka A. Multidrugresistant

tuberculosis/rifampicin-resistant

16-Esther

SA,

Moses

SG,

Rifampicin-resistant

Ahmed

AY.

Mycobacterium

tuberculosis: Principles of management. Lung

tuberculosis in Nasarawa State, Nigeria.

India: official organ of Indian Chest Society

Nigerian Journal of Basic and Clinical Sciences

2018; 35(1): 78–81.

2017; 14(1): 21-25

9- World

Health

Organization.

Global

17-Stephen AO. Drug resistant tuberculosis in

tuberculosis report and other challenges. Global

Oyo State, Nigeria: A retrospective study.

tuberculosis control report. 2017.

International Journal of tropical disease and

10-World Health Organization. WHO Nigeria
supports introduction of Xpert MTB/RIF

health 2020; 41(2): 39-45
18-Danlami MB, Aliyu B, Samuel G. Incidence

technology for diagnosis of MDRTB in Nigeria.

of rifampicin resistant presumptive

2012.

tuberculosis

11-Folayan JA. Socio-economic analysis of
Fadama farmers in Akure South Local
Government Area of Ondo State, Nigeria.

M.

cases among outpatients in

Kebbi State, Nigeria. African Journal of
Infectious Diseases 2021; 15 (1): 47-52.
19-Lienhardt

C,

Fielding

K,

Silas

JS.

American Journal of Humanities and Social

Investigation of the risk factors for tuberculosis:

Science 2013; 1(1):10-17.

A case control study in three countries in West

12-Bello LA, Shittu MO, Shittu BT, Oluremi AS,
Akinnuroju ON, Adekola SA. Rifampicin-

Africa. International Journal of Epidemiology
2005; 34: 914-23.

mono-resistant Mycobacterium tuberculosis
among patients visiting chest clinic, State
Specialist

Hospital,

Akure,

Nigeria.

International Journal of Resource Medical
Science 2014; 2(11): 34-37.
13-Adetunji SO, Micheal EM, Blessing JK.
Rifampicin-resistant tuberculosis among HIV
infected patients in Oyo State, Nigeria. Journal
of immunoassay and immunochemistry 2019;
40(3): 289-299.
14-Okonkwo RC, Onwunzo MC, Chukwuka
CP, Ele PU, Anyabolu AE, Onwurah CA.
The use of the GeneXpert Mycobacterium
tuberculosis /rifampicin (MTB/Rif) assay in
detection of multi-drug resistant tuberculosis
(MDRTB) in Nnamdi Azikiwe university
teaching hospital, Nnewi, Nigeria. Journal of
HIV Retroviruses 2017; 3:1.
15-Mitchison DA. The action of anti-tuberculosis
drugs in short-course chemotherapy. Tubercle
2010; 66: 219–225.
Jegede SO, Adebolu TT, Oladejo BO. Occurrence rate of rifampicin-resistant Mycobacterium tuberculosis in
patients attending chest clinics in selected hospitals in Akure metropolis. Microbes Infect Dis 2022; Article In
Press, DOI: 10.21608/mid.2022.107695.1221.

