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Abstract 
Tuberculosis is a chronic communicable disease 
caused by Mycobacterium tuberculosis. In recent 
years, the control of Tuberculosis has been impeded 
by the emergence of drug-resistant Mycobacterium 
tuberculosis. Most Rifampicin resistant isolates of 
the Mycobacterium tuberculosis were also isoniazid 
drug resistant, and hence Rifampicin resistance is 
frequently used as a proxy for multidrug-resistant 
tuberculosis.  The aim of this research was to 
determine the prevalence of Rifampicin mono 
resistant Mycobacterium tuberculosis among 
patients attending Federal Medical Centre, Katsina. 
Clinical samples processed between 1

st
 January and 

31
st
 December 2015 was included in this 

retrospective study. The records of the sputum 
samples processed by GeneXpert analyzer were 
collected; data generated was then cleaned, edited, 
coded and afterwards exported to SPSS version 16, 
where descriptive statistics was performed. Of the 
730 patients enrolled, males comprised 440 (60.3%) 
while female comprised 39.7%. The overall 
prevalence of the Rifampicin Resistant 
Mycobacterium tuberculosis in this study was 11 
(1.5%) while 146 (20%) of the study subjects were 
HIV positive. Similarly, of the 196 (26.8%) sputum 
positive samples, 11 (5.6%) were discovered to be 
Rifampicin resistant of which males were found to 
be 6 (54.5%) while all the 11 (100%) Rifampicin 
resistant Mycobacterium tuberculosis was 
discovered to be HIV negative. This study has 
established that there is presence of Rifampicin 
Resistant Mycobacterium tuberculosis in Katsina 
State, Nigeria (5.6%) and all of them were observed 
among HIV negative patients (100%). We 
recommend that there should be increase in the 
index of suspicion for early diagnosis regardless of 
the patient’s HIV status to control dissemination of 
the disease among the community. 
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Introduction 

Tuberculosis (TB) is a chronic communicable 

disease caused by Mycobacterium tuberculosis 

(MTB). Mycobacterium tuberculosis is a slow-

growing bacterium, resistant to most conventional 

antimicrobial agents partly due to its impermeable 

cell wall. It may persist in a dormant or latent form, 

unsusceptible to agents targeting growing bacteria 

(Murray, 2000). 

 

An estimated two (2) billion people worldwide are 

infected with Mycobacterium tuberculosis, more 

commonly known as tuberculosis, or TB. Despite 

major successes in reducing global TB prevalence 

and mortality rates, TB is the single greatest 

infectious disease killer globally, surpassing HIV 

and AIDS. In 2014, 1.5 million people died from 

TB, including about 400,000 who also had HIV. TB 

is however preventable, diagnosable, and curable 

(Murray, 2000). 

 

Epidemiologically, African countries have not been 

faring well in the rate of spread of the infection 

since late 1980s and this has coincided with the HIV 

pandemic. Co-infection of people living with HIV 

with Mycobacterium tuberculosis has been shown to 

increase the mortality rate in sub-Saharan African 

countries like South Africa, Botswana, and Zambia 

(Bello et al., 2014). Nigeria was ranked fifth as high 

burden country with tuberculosis according to WHO 

report of 2008 (WHO, 2008). It is estimated that 

one-third of the world’s population is infected with 
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M. tuberculosis complex with around 9 to 10 million 

new cases reported annually (Mitchison, 1986). 
 

Rifampicin is one of the most important anti-

tuberculosis (anti-TB) antibiotics (Sandman, 1999). 

It inhibits bacterial DNA-dependent RNA synthesis 

by inhibiting bacterial DNA-dependent RNA 

polymerase (Campbel et al., 2001). Crystal structure 

data and biochemical data indicate that Rifampicin 

binds to RNA polymerase at a site adjacent to the 

RNA polymerase active center and blocks RNA 

synthesis by physically blocking the formation of 

the phosphodiester bond in the RNA backbone, 

preventing extension of RNA products beyond a 

length of 2-3 nucleotides ("steric-occlusion" 

mechanism) (Fekhstove et al., 2008).
 
Rifampicin has 

proven to be an effective anti-tuberculosis agent and 

its use has greatly shortened the duration of 

chemotherapy for treatment of TB.  
 

In recent years, the control of TB has been impeded 

by the emergence of drug-resistant Mycobacterium 

tuberculosis. The problem of TB has been 

compounded by the emergence of multi-drug 

resistance M. tuberculosis and Human 

Immunodeficiency Virus (HIV). 
 

Resistance to Rifampicin arises from mutations that 

alter residues of the Rifampicin binding site on RNA 

polymerase, resulting in decreased affinity for 

Rifampicin. More than 96% of the Rifampin-

resistant strains contain a mutation in their 81 base 

point region of their RNA polymerase (rpo ß), thus 

facilitating a straightforward approach to detecting 

Rifampicin resistance and/or mono drug resistance 

rapidly (Mitchison, 1986). 
 

Rifampicin mono resistant TB (RMR-TB) has been 

noted as a problem in the United States, particularly 

in TB-HIV (human immunodeficiency virus) co-

infected individuals. Most (>90%) Rifampicin 

resistant isolates were also isoniazid resistant, and 

hence Rifampicin resistance is frequently used as a 

proxy for multidrug-resistant TB (MDR-TB) 

(Mitchison, 1986). Rifampicin resistant herald’s 

higher rates of treatment failure and death for the 

patient and a poor outcome if the isolate is also 

resistant to isoniazid. Efficacy of rifampicin 

chemotherapy can be markedly reduced when 

infections are caused by Mycobacterium 

tuberculosis strains that are Rifampin resistant 

(Sandman, 1999). 

 

 

 

Justification 

There are scientific publications in different parts of 

Nigeria on drug resistant Mycobacterium 

tuberculosis, but none have been reported in Katsina 

State despite its occurrence within the population. 

Therefore, this present study was carried out to 

establish the prevalence of Rifampicin resistant 

profiles among the patients that attended Medical 

Microbiology Unit, Laboratory Department, Federal 

Medical Centre, Katsina State from 1
st
 January to 

31
st
 December, 2015. 

 

Aim 

To determine the prevalence of rifampicin mono 

resistant Mycobacterium tuberculosis among 

patients attending Federal Medical Centre, Katsina. 

 

Specific Objectives 

1.  To determine HIV/Tuberculosis co-

infection among the study subjects. 

2. To determine Rifampicin resistance among 

Tuberculosis positive subjects. 

 

Materials and Method 

Study Area 

Federal Medical Centre, Katsina was built by the 

State Government to serve as a Specialist Hospital. 

However, following the Federal Government's 

policy to establish a Tertiary Health Institution in 

each state, the State Government released the 

structure and vast land of 546.182 acres to the 

Federal Government for the purpose in 1996. 

Clinical activities started in 1998. The main 

functions of the Centre are medical care, training 

and research. The Center is located at Murtala 

Muhammad Way, Jibia Bypass, Katsina, Nigeria. 
 

The center being situated in Katsina town, is serving 

mainly the whole people of Katsina State 

comprising of 34 local governments with a 

population of 6,483,429 people as at 2006. 
 

The hospital is equipped with Gene Xpert machine 

that is used to determine Rifampicin mono resistant 

Mycobacterium tuberculosis which is stationed in 

the Medical Microbiology Unit of the hospital 

laboratory department. 

 

Data processing 

The records of the sputum samples processed by 

GeneXpert analyzer were collected from the 

Medical Laboratory Unit of the Federal Medical 

Centre, Katsina. Data generated was then cleaned, 



  

                 SJMLS                       ISSN: 2536-7153 
 

 

 

Page 92  | SJMLS Volume 2, Number 1 March, 2017 

edited, coded and afterwards exported to SPSS 

version 16, where descriptive statistics was 

performed to determine the prevalence of 

Rifampicin resistant Mycobacterium tuberculosis 

and compared the prevalence to sex and HIV status 

of the patients. 

 

Ethical Approval  

The Ethics and Research Committee of the Federal 

Medical Centre approved the study. 

 

Result 

Under this study, the record of a total number of 730 

patients that attended the facility from 1st January to 

31st December, 2015 were retrospectively studied. 

Among these, males comprised 440 (60.3%), 

slightly dominating the females. Table 1 shows the 

overall prevalence of the Rifampicin Resistant 

Mycobacterium tuberculosis in this study was 11 

(1.5%). On their HIV status, 146 (20%) of the study 

subjects were HIV positive and the remaining 581 

(79.6%) and 3 (0.4%) are negative and unknown 

status respectively. 

 

The overall occurrence of the Mycobacterium 

tuberculosis in this study was 196 (26.8%) with 

males having 142 (72.4%) and females 54 (27.6%) 

(Table 2) while those with HIV were 28 (14.3%). 

 

Similarly, of the 196 (26.8%) sputum positive 

samples processed by GeneXpert, 11 (5.6%) were 

discovered to be while of the 11 Rifampicin resistant 

Mycobacterium tuberculosis patients, males were 

found to be 6 (54.5%), slightly more than the 

females (Table: 3). However, all the 11 (100%) 

Rifampicin resistant Mycobacterium tuberculosis 

was discovered to be HIV negative (Table 4).  

 

 

Table: 1: Overall prevalence of the Rifampicin Resistant Mycobacterium tuberculosis 

MTB/Rif Result 

HIV Status MTB+/Rif- MTB+/Rif+ MTB-/Rif- Total 

Positive 28 (3.8%) 0 (0%) 118 (16.2%) 146(20%) 

Negative 155 (21.2%) 11(1.5%) 415 (56.9%) 581(79.6%) 

Unknown 2 (0.3%) 0 (0%) 1 (0.1%) 3(0.4%) 

Total 185 (25.3%) 11 (1.5%) 534 (73.2%) 730 (100%) 

 

 

 

Table: 2: Prevalence of Mycobacterium tuberculosis based on gender 

MTB/Rif Result 

Gender  MTB+/Rif- MTB+/Rif+ MTB-/Rif- Total 

Male 136 (18.6%) 6 (0.9%) 298 (40.8%) 440(60.3%) 

Female 49 (6.7%) 5 (0.7%) 236 (32.3%) 290(39.7%) 

Total 185 (25.3%) 11 (1.5%) 534 (73.2%) 730 (100%) 

 

 

Table: 3: Prevalence of Rifampicin Resistant Mycobacterium tuberculosis based on Gender 

Gender MTB+/Rif+ 

Male 6 (54.5%) 

Female 3 (45.5%) 

Total 11 (100%) 
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Table: 4: Distribution of Rifampicin Resistant Mycobacterium tuberculosis based on HIV Status 

HIV Status MTB+/Rif+ 

Positive 0 (100%) 

Negative 11 (100%) 

Unknown 0 (0%) 

Total  11 (100%) 

 

Discussion 

Multidrug-resistant (MDR) tuberculosis has become 

a major public health problem and presents new 

barriers to the control of TB. It is due to human error 

as a result of poor supply management and quality 

of anti-TB drugs and inadequate or improper 

treatment as well as non-compliance. This is further 

exacerbated by human immunodeficiency virus 

(HIV). Based on WHO recommendation, 

Rifampicin resistance is considered as surrogate 

marker for MDR tuberculosis. Therefore, we have 

determined the prevalence of Rifampicin mono 

resistant Mycobacterium tuberculosis among 

suspected study subject and the findings were 

associated with age and gender (Sandgren et al., 

2012). 
 

In vitro resistance to anti-TB drugs was first 

reported in Nigeria over three decades ago and local 

health practitioners have the perception that drug 

resistance has increased in the recent years. This 

might be due to decline in funding and interest in 

tuberculosis control programs (Mitchison, 1986). 
 
In 

2010, Rifampicin Mono-Resistant (RMR) 

tuberculosis accounted for 0.3%, 0.3%, and 0.1% of 

primary TB cases, and 1.9%, 0%, and 0.2% of 

secondary TB cases in Germany, United Kingdom, 

and Poland, respectively (Lawson et al., 2010).  
 

The prevalence of RMR in this study was 5.6%%. 

This result is lower than the finding in Abuja, North 

central part of Nigeria which indicated a 19.0% 

Rifampicin monoresistance (Nwadioha et al., 2014). 

Other studies conducted in different parts of Nigeria 

reported a RMR of 11.8 to 22% therefore; our 

finding is lower than many other findings in other 

parts of Nigeria (Nigus et al., 2014; Akaninyene et 

al., 2013 and Dinic, 2012).
 
 This may reflect the 

variations in sample size, the population of the 

studied area, access to health care facilities, time of 

the study, geography and effectiveness of TB 

control programs over time.  

 

Similar researches in Ethiopia, East Africa found 

lower prevalence of Rifampicin resistance of 3.4%, 

2.5 % and 1.7% (Seyoun et al., 2014 and Sandgren 

et al., 2012).
 
RMR reported from America, Western 

Pacific region and Europe were 2.1%, 4.9% and 

12% respectively (Berhe et al., 2013). The lower 

prevalence observed in developed countries may 

possibly be due to unorganized patient diagnosis, 

treatment and follow-up. Poor patient adherence to 

therapy may contribute to the higher prevalence of 

RMR strains observed in this study and other studies 

in Nigeria and other developing countries. 

 

We observed a higher male gender predisposition to 

tuberculosis. This finding is consistent with a 

previous report conducted in Northern Ethiopia 

(Calvori et al., 1965).
 
This study further describes 

for the first time a high prevalence of Rifampicin 

mono resistant Mycobacterium tuberculosis among 

HIV negative patients.
 

 

Conclusion 

This study has helped to establish that there is 

presence of Rifampicin Resistant Mycobacterium 

tuberculosis in Katsina state, Nigeria (5.6%) and all 

cases of Rifampicin Resistant were observed among 

HIV negative patients (100%). This is particularly 

important for TB control agencies to note. Also, 

while we established less prevalence of Rifampicin 

Resistant Mycobacterium tuberculosis than many 

part of Nigeria, there is still room for improvement 

as researches in Ethiopia, East Africa, U.S.A and 

Western Pacific region all discovered less 

prevalence. 

 

Recommendation 

We recommend that there should be enhanced 

efforts in detection of Rifampicin Resistant 

Mycobacterium tuberculosis in the study area so as 

to increase the index of suspicion for early diagnosis 

regardless of the patients’ HIV status to control 

dissemination of the disease among the community. 
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