Research Article

www.imedpub.com

Trend and Associated Factors of Mycobacterium
Tuberculosis and Rifampicin Resistance in South-
west Ethiopia: Institutional Based Retrospective

2021

Health Science Journal

Vol. 15 No. 9:
ISSN 1791-809X  [ASERichte

Admasu Haile* Kassahun
Haile and Sofiya Shemsu

Department of Medical Laboratory
Sciences, College of Medicine and Health
Sciences, Wolkite University, Wolkite,
Ethiopia

Study

*Corresponding author:
Admasu Haile

[=] haileadmasu31@gmail.com
Tel: 251926427907

Department of Medical Laboratory Sciences,
College of Medicine and Health Sciences,
Wolkite University, P.O. Box 07, Wolkite,
Ethiopia

Citation: Haile A, Haile K, Shemsu S

(2021) Trend and Associated Factors of
Mycobacterium Tuberculosis and Rifampicin
Resistance in South-west Ethiopia:
Institutional Based Retrospective Study.
Health Sci J. 15 No. 9: 883.

Received with Revision on: September 08, 2021, Accepted: September 22, 2021,
Published: September 29, 2021

Abbreviations: Hiv: Human Immunodeficiency Virus; M.
tuberculosis: Mycobacterium Tuberculosis; MDR-TB: Multidrug
Resistance Tuberculosis; RIF: Rifampicin; TB: Tuberculosis; WHO:
World Health Organization

Introduction

Tuberculosis is still the problematic and kills large number of
people globally [1,2]. Despite the availability of chemotherapy,
the catastrophic effect of HIV on TB in Africa got global concern
to improve TB prevention and control [3]. One-third of world
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population is currently infected with TB mainly with latent
infection and around 8 million people develop TB disease in every
year and from these nearly 2 million death result and Ethiopia is
one top Tb burden country in Africa [4]. From 30 countries with
high MDR-TB globally, Ethiopia was one of them with estimated
5800 cases in 2016 [5]. Low achievement of global Tb control was
due to slow, insensitive diagnostic methods, particularly for the
detection of drug-resistant forms and in patients with human
immunodeficiency virus infection. Early detection is essential to
reduce the death rate and interrupt transmission [6]. Current and
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future control of TBreliesonthe correct use of new diagnosticsand
new drugs from one side, and on the consistent application of the
five core interventions at the programmatic level. In addition, it is
mandatory to tackle the social determinants and socio-economic
barriers favoring the MDR-TB, otherwise it will not be possible
to reach the planned goals as well as TB Elimination [7]. Ethiopia
implemented different advanced technologies concordantly with
WHO recommendations, including the use of the GeneXpert™
MTB/ RIF assay to achieve the global strategy on TB [8]. Different
studies conducted at hospital level and research institutions
yielded different results on the trends of TB and rifampicin
resistance in Ethiopia [9-12], and most of those were done at
hospital level, no researches were done on trends of TB and
rifampicin resistance at health center. Globally, almost 0.5 million
cases of multidrugresistant TB (MDR-TB) with bacillary resistance
to at least isoniazid and rifampicin are estimated to emerge every
year. Rifampicin is one of the most potent first-line anti-TB drugs.
It inhibits the transcription and elongation of RNA by binding to
the b-subunit of RNA polymerase [13]. Detection of rifampicin
resistance in Mycobacterium tuberculosis isolates use as an initial
indicator of multidrug resistance [14]. Even though, Ethiopia is
one of the high burden countries, regarding both in TB incidence
and MDR-TB [15] there is limited information regarding the trend
analysis of mycobacterium tuberculosis and rifampicin resistance
in southwestern part of Ethiopia particularly in study area. To
the best of our knowledge, there are no studies conducted to
identify the trends in Mycobacterium tuberculosis and rifampicin
resistance using GeneXpert™ in south-west. Therefore, this study
aimed to determine the trends in pulmonary tuberculosis and
rifampicin resistance using GeneXpert™ among TB-presumptive
cases at Wolkite health center, Southern Ethiopia.

Methods and Materials

Study design, area and period

The study was conducted in Wolkite Town located 158 km
southwest of Addis Ababa along the Jimma Road in the Southern
Region of Ethiopia. Wolkite town, the capital of Gurage Zone,
has a latitude and longitude of 8°17'N37°47'E and an elevation
between 1910 and 1935 m above sea level. Based on the 2007
census conducted by the central statistical agency shows a total
population of 28,866 of whom 15,704 are and 13,792 women.
Institution- based retrospective study design was used to gather
existing data from TB patients’ registration logbook at Wolkite
Town Health Center. Wolkite town Health center is serving the
people in wolkite town and catchment areas including provision
TB diagnosis using GeneXpert™ and treatment.

Eligibility

Inclusion and exclusion criteria criteria: Participants with
complete data in the GeneXpert™ TB registration book were
included during the study period of last 5 years (2016-2020)

and those cases with indeterminate and/or invalid results were
excluded from the study.

Independent variables: patients age, sex, residence, year of
diagnosis, reason of diagnosis and HIV status.

Dependent Variable: and
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Rifampicin (resistance or sensitivity).

Sample size, data collection and analysis

The secondary data was collected retrospectively for all
presumptive TB patients from a GeneXpert™ TB registration book
from February 2016, to January 2020. Laboratory based and Socio-
demographic data were extracted from registration logbook by
structured questionnaire and checklist by reviewing five years
TB results from Wolkite Town Health Center Laboratory. Then,
data were recorded from patient’s case logbook in well-prepared
checklist format containing dependent (outcome) variable and
independent variables. After checking its completeness and
consistency of data to maintain its quality, it was entered in SPSS
version 21 and analyzed. The descriptive data was presented
using tables and graphs/figures.

Data analysis and interpretation

Data obtained through the checklist and laboratory test
results were entered to SPSS 21 for statistical analysis.
Descriptive analysis, frequencies, and figures were used to explain
the findings. Bivariate Logistic regression analysis was conducted
primarily to check the association of each independent variable
with the dependent variable at P value <0.2. Multivariate logistic
regression models were employed to analyze specific associations
between variables. Odds ratio (OR) and 95% confidence interval
(Cls) were calculated using logistic regression model to measure
the strength of an association. In all cases, p-values less than 0.05
were considered statistically significant.

Ethical consideration

The study was cleared ethically by college of health sciences
and medicine, institutional research ethical committee, Wolkite
University. Then formal letter of cooperation was written to
Wolkite town health center administration. The objective of the
study was explained to the health center. The letter of agreement
was attached to ensure confidentiality of data. The information
taken from patients’ recorded data were kept confidential. Only
codes were used to identify the study groups.

Result

Socio-demographic and clinical characteristics

From a total of 3504 TB clinically suspected patients that have
submitted their samples for TB diagnosis in five year, 3286 have
complete data in the registration log books. Of the total of study
participants, majority were males 1787 (54.4%), majority were
found in age group of 35-44 734 (22.3%) followed by 25-34 and
45-55 which both accounted 643 (19.6%). Most of the reason
for TB diagnosis was presumptive TB case 2669 (81.2%), while
presumptive drug resistant TB reason was 580(17.7%). Among
the presumptive TB patients’ took diagnosis, majority were new
cases 2898 (88.2%). The number of diagnosis of Mycobacterium
tuberculosis using the GeneXpert™ have increased between
2016 and 2018 and decreased between 2019 and 2020, whereas
between 2018 and 2019, there was no significant change of TB
diagnosis. From the total of study participants only 560 (17.04%)
know their HIV status, from which 143 (25.5%) were living with
HIV, that is TB/HIV co-infection (Table 1).
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Tablel Socio-demographic and clinical characterstics Presumptive TB
patients in Wolkite town health center, 2020.

Variables Frequency Percent (%)

Year of diagnosis

Prevalence, trend of mycobacterium
tuberculosis and rifampicin resistance

The prevalence of all forms of TB detection was 27.4%
(899/3286) in five years of the study. From total positive
TB, refampicin resistance identified among 137 (15.2%).
Mycobacterium tuberculosis was reported in all age groups,
but the infection rate was higher in the age groups 25-34
years, with a prevalence rate of 209 (23.2%) followed by 45-
55 age group with a prevalence rate of 176 (19.6%). From the
total confirmed all forms of Mycobacterium tuberculosis cases,
13.5% (121/899) were identified from presumptive TB and 1.8%
(16/899) from presumptive drug resistance-TB. Of the total of
confirmed positive cases, 14.6% (121/826) and 23.5% (16/68)
were rifampicin resistance of presumptive tuberculosis and
presumptive drug resistance tuberculosis patients respectively.
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The number patients visited to take TB diagnosis increased from
2016 to 2018, whereas it was decreased from 2018 to 2020 as
show Figure 1.
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Discussion

In this study, five-year retrospective data collected to determine
the trend TB among clientrs visited to TB clinic of wolkite town
heath center. The overall detection rate of TB in study was
27.4%. This finding was comparable with study done in Eastern
zone of Tigrai, 24.3% [9] Debre Markos Hospital 23.2% [16],
Gambella 20.0% [17] Gondar Referral Hospital (24.6%) [18], Afar
(24.5%) [19], South Africa 26% [20], Nigeria 22.9% [21], Southern
Sierra Leone 21.3% [22], and report by WHO in Africa 25% [23].
However, our study showed higher overall Mycobacterium
tuberculosis prevalence than other studies conducted in Eastern
Ethiopia 15.7% [24], Northwestern Tigrai, Ethiopia 9.9% [25],
Debre Berhan, Ethiopia 13% [26], Felege Hiwot Referral Hospital
and Debre Tabor Hospitals 14.6% [27], Addis Ababa 15.11%
[28], Nigeria 10.3% [29]. In contrary, our study revealed lower
prevalence of mycobacterium tuberculosis compared to other
stsudies conducted in Jigjiga, Ethiopia 65.5% [30], Kenya 32.2%
[31], and Congo 79.1% [23]. This difference might be due
difference in the method of diagnosis, duration of study period,
community characteristics and geographical location, skill of
the laboratory personnel to detect TB, study design and other
factors that may affect case occurrences in different study areas.
The rate of rifampicin resistance was 15.2% in this study among
confirmed TB cases. This result was agreed with studies done
in Debre Markos Referral Hospital 10.3% [32], Felege Hiwot
Referral Hospital and Debre Tabor Hospital 9.3% [27], Addis
Ababa 9.9% [28] and India 10.5% [33] and Nepal 10.2% [34].
However, this finding was higher than the study done in Eastern
zone of Tigrai, Ethiopia 9.1% [9], Eastern Ethiopia 4.1% [24],
Northwestern Ethiopia 8.7% [25], Debre Berhan, Ethiopia 5.2%
[26]. But higher rifampicin resistance rate was reported in this
study than studies done in selected hospitals Addis Ababa 7.8%
[28], Nigeria 2.9% [29]. The possible reason for variations could
be related to differences in study designs and drug utilization
manner of patients. Regarding the age group, 25-34 years were
more affected by MTB 209 (23.2%) in the current study followed
by 45-55 years 176(19.6%). This was consistent with previous
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reports in different part of Ethiopia cited elsewhere above. This
might be due to more exposure to the outer environment, high
workload and wide range of mobility of young people to acquire
the TB bacilli.

In the current study, the Mycobacterium tuberculosis detection
rate was higher in presumptive TB patients (30.9%) compared
to presumptive drug resistance TB patients (11.7%). Our study
was consistent with other studies Gondar, Ethiopia 25.2% [18]
and Zimbabwe 37.1% [35]. In opposite, this finding showed
higher prevalence among Presumptive TB patients than studies
conducted in Afar 20.9%(19) Debre Markos Referral Hospital
15.1% [36] and Gambella 19.6% [17]. However, it is much lower
than studies conducted in Felege Hiwot Referral Hospital and
Debre Tabor Hospital 54.8% [17], The discrepancies might be due
to included TB cases, number of study participants.
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In this study, sex, age, residence, reason for diagnosis, patient
registration group, previous history of TB, HIV status of patients
were found to be significantly associated with the disease
caused by mycobacterium (p<0.005). In general, most of study
participants were new cases as supported many researches
referenced in this study. HIV-TB co-infection was identified
among 28.8% (41/142) in this study showing for majority of study
participants, the HIV status was unknown as shown in Table 2.

Conclusion and Recommendation

In this study, the overall trends of Mycobacterium tuberculosis
and rifampicin resistance were found to be significant and with
variation each year. Rifampicin resistance is more common in
presumptive drug resistance tuberculosis individuals. Therefore,
maximizing early detection of drug-resistant and strengthening

Table 2 the prevalence of mycobacterium tuberculosis Among Presumptive Clients in wolkite town, Ethiopia, 2020.

M. tuberculosis result by GeneXpert™
Not detected

Detected

COR (95%Cl)
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tuberculosis infection control activities are recommended to
reduce the burden of this contagious and potentially deadly
disease.

Limitation of the study

As retrospective data was collected from the GeneXpert™ TB
registration book, missing and incompleteness of data was faced.
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