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Abstract

Background: Drug resistant Mycobacterium tuberculosis is one of the serious public health
trouble that intimidating progress made in tuberculosis cases and control in several countries
including Ethiopia. Rifampicin resistance is an indicator for drug-resistant Mycobacterium
tuberculosis, because it disclose the existence of more than 90% lIsoniazid resistance. Early

detection of drug-resistant tuberculosis is crucial for patient management and infection control.

Objective: This study was designed to assess the prevalence of Mycobacterium tuberculosis, its
Rifampicin-resistance pattern and associated factors among presumptive Pulmonary and Extra
Pulmonary Tuberculosis patients at Madda Walabu University, Goba Referral Hospital,
Southeast Ethiopia.

Methods: Hospital based cross-sectional study design was carried out from October 22, 2020 to
February 7, 2021. Detection of Mycobacterium tuberculosis and resistance to Rifampicin pattern
was determined by using GeneXpert MTB/RIF assay. Data were entered and analyzed by SPSS
version 23.0. Bivariate and multivariate analyses were used to examine the relationship between

dependent and independent variables. Less than 0.05 P-value was used to show significance.

Results: A total of 301 presumptive tuberculosis patients were included in the study; of these, 46
(15.3%) of them were identified as having Mycobacterium tuberculosis by the GeneXpert
MTB/RIF assay, 2/46 (4.35%) were resistant to Rifampicin and 4/46 (14.8%) patients were
TB/HIV co-infected. From the total of M. tuberculosis detected 40 (16.7%) were identified in
pulmonary and 6 (9.8%) were in extra-pulmonary presumptive patients. Rifampicin-resistant M.
tuberculosis was detected in 2 patients who had a history of taking Anti-tuberculosis drugs and

no in new patients.

Conclusion and recommendation: Previous history of tuberculosis treatment and having close
contact history with tuberculosis patients were found as an important associated factors that
enhance the prevalence of tuberculosis. This indicates the mandate to make better and oversee

the treatment protocol to control the burden of tuberculosis.

Keywords: Rifampicin resistant M. tuberculosis, GeneXpert MTB/RIF assay, Risk factors
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1. Introduction

1.1. Background

Tuberculosis (TB) is potentially fatal contagious bacterial disease caused by Mycobacterium
tuberculosis  (most common cause) that can affect any part of the body, but principally
associated with lung diseases (Pulmonary TB), and it can also affect other parts of the body,
extra pulmonary tuberculosis (EPTB) and remains as an important infectious disease and public

health concern worldwide (1).

The bacteria are passed through the air via close contact with a person who is sick with
tuberculosis disease who is actively spreading the bacteria through coughing, sneezing and
singing (2). Once inhaled, the infection remains latent for decades in 90 to 95% in healthy adult
(3, 4). However, the illness of latent tuberculosis is apprehensible only when the bacteria become
active. Human immunodeficiency virus (HIV), older age, diabetics, close contact with an active
case of tuberculosis disease and other immune-compromising illness conditions are contributory

factors that enable the development of latent tuberculosis bacteria to an active form (2-4).

Drug resistance is defined as the ability of bacteria and other microorganisms to withstand a drug
that killed them. When mutation confers resistance to a certain antibiotic, all sensitive bacteria
are killed and the resistant ones will grow and become the dominant variant in the population.
Generally when one percent or more of organisms in an isolate are found resistant to an anti-
tuberculosis drug therapeutic success is less likely to occur and then that the strain is considered
resistant to the drug (5).

Rifampicin resistant tuberculosis is caused by tubercle bacilli that display in vitro resistance to
Rifampicin, one of the most effective anti-tubercular drugs (ATDs), requiring longer treatment
regimens, higher incidences of adverse effects and decreased compliance than patients with
Rifampicin-susceptible tuberculosis (6).

Rifampicin resistant tuberculosis is a good indicator of Multi-drug resistance tuberculosis
(MDR-TB). MDR-TB is caused by Mycobacterium tuberculosis which is resistant to at least
Isoniazid and Rifampicin (7).

Drug-resistant tuberculosis arises due to improper and irrational use of anti-tubercular drugs

(ATDs) in treatment of drug-susceptible TB patients , a genetic mutation of bacilli, an inadequate
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administered treatment regimen and weak services program that lead to delay detection and
ineffective treatment of drug resistance and unequipped to support patients to keep adherence to
treatment (7, 8).

The prevalence of Drug Resistant tuberculosis (DR-TB) is increasing throughout the world both
among new tuberculosis cases as well as among previously treated ones. Different studies
indicated that a previous history of TB treatment as the strongest risk factor for the development
of DR-TB (9), and treatment-naive patients are also at risk due to spontaneous mutations and
transmission of resistant Mycobacterium tuberculosis. Currently there is an alarming growing
burden of DR-TB, because of excessive transmission risk of Mycobacterium tuberculosis from

close contacts (10).

Different research indicated that the disclosure of DR-TB presents a notable warning to
tuberculosis-control programs worldwide. Rifampicin Resistance is an indicator and alternative
method for detection of MDR-TB, because >90% rifampicin resistant Mycobacterium
tuberculosis also resistant to Isoniazid (11). Therefore, WHO endorsed that patients with
Rifampicin resistant Mycobacterium tuberculosis should be take a medical care for tuberculosis
as patients with MDR-TB (12).

Studies showed that for better patient management and infection control in tuberculosis cases,
early detection of drug resistance TB is the most crucial approach. Accordingly, different TB
diagnosis methods like Acid-fast staining, culture and molecular techniques are used. Of those
techniques Acid-fast staining is the main diagnostic method in resource limited settings despite
its low sensitivity in the detection of Mycobacterium tuberculosis. Mycobacterium culture is the
most sensitive and remains the gold standard method of TB diagnosis, but time-consuming and
technically challenging (13, 14).

WHO introduced the wide use of GeneXpert MTB/RIF assay. This assay has the capability to
detect M. tuberculosis and Rifampicin resistance associated mutations at the same time in the
RNA polymerase of  gene (rpof}) from clinical samples both in pulmonary and extra pulmonary
TB (15-17). Rifampicin resistant M. tuberculosis possess mutations at 81-base-pair region of the
RNA polymerase of B gene and it is a major target to perform a molecular diagnosis for
Rifampin resistant M.tuberculosis (18, 19).

2|Page



1.2. Statement of the problem

The burden of TB continues to present a public health problem and remains one of the most
significant causes of morbidity worldwide. Globally, an estimated 10.4 million people fell ill
with TB in 2019, (10% among HIV co-infected individuals), 1.67 million deaths and 490,000
MDR-TB plus an additional 110,000 RR-TB cases was reported by World Health Organization.
Geographically, most people who developed TB in 2019 were from south-East Asia which
shared (44%), Africa accounts for (25%) and the Western Pacific shared (18%). The smaller

percentages were shared by others WHO tuberculosis regions (4).

WHO African Region TB report showed that the total TB incidence was 231 per 100, 000
population and MDR/RR-TB incidence was 58 per 100, 000 population. According to this report,
the estimated proportion of TB case with MDR/RR-TB was 2.5% among new presumptive TB

patients and 12% among patients who had history of taking anti-tuberculosis drugs (20).

Our country Ethiopia is still the member of top thirty high TB burden countries having an
incidence of all forms of TB 140 per 100,000 populations with mortality rate of 22 per 100,000
populations and 2 per 100,000 populations in HIV-negative TB and HIV-positive TB patients
respectively. The incidence of MDR/RR-TB was 1.4 per 100,000 populations. The estimated
proportion of TB cases with MDR/RR-TB among new cases was 0.71% and 16% among

previously treated cases (21).

The development of drug-resistant TB commonly associated with a human-made trouble,
predominately as a consequence of poor supply management, limited coverage of rapid
laboratory diagnosis for rifampicin resistant M. tuberculosis, quality of anti-TB drugs and
improper treatment of drug-susceptible TB has been identified as a major contributing factor for
the high burden of drug-resistant TB (22-25).

The challenge to the control of TB starts with a delay in diagnosis and the low rate of detection
of TB by sputum microscopy is an even bigger challenge (16, 26). Diagnostic delay due to the
high proportion of smear-negative pulmonary TB, especially in HIV-associated TB leads to
increased mortality, secondary resistance, and ongoing transmission (27). In the study area, there
appears to be no study on the prevalence of tuberculosis infections and associated risk factors.

Therefore, this study aimed to fill this gap by using GeneXpert MTB/RIF assay.
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1.3. Significance of the study

Determining the burden of Rifampicin-resistant Mycobacterium tuberculosis with modern and
recently developed technology is essential to control Multidrug-resistance tuberculosis and
extensively drug resistant tuberculosis TB as Rifampicin resistance is an important indicator for
drug resistant TB. In countries with a high burden of TB, rapid diagnosis of tuberculosis,
detection of Rifampicin (RIF) resistance, uninterrupted surveillance and systematic observe and
checking the progress of drug resistance TB is crucial for tuberculosis control and on time
treatment starting. These measures, in turn, improve patients’ outcomes, enable to know the

magnitude of the problem and allow taking effective public health measures.

It is conceived that the data generated from this study will provide an information on the current
burden and factors associated with the prevalence and rifampicin resistant pattern of M.
tuberculosis .So that the findings obtained from this study is hoped to provide additional data
source for policy makers, health care workers and local authorities to understand the problem and
burden of tuberculosis at the study site. In addition, the resulting data will serve as base-line for

further future similar but larger studies.
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2. Literature review

2.1. Basic characteristics of Mycobacterium tuberculosis

It is one of the Members of the Mycobacterium tuberculosis complex (MTBC). MTBC is
characterized by 99.9% or greater similarity at the nucleotide level and possess identical 16S r
RNA sequence. MTBC includes: Mycobacterium tuberculosis (MTB), the etiologic agent of TB
in humans; M. africanum, causes tuberculosis in humans in certain regions of Africa; M. bovis,
M. caprae, and M. pinnipedii, able to cause tuberculosis in wild and domesticated mammals; M.
microti, that causes TB only in voles (28).

Mycobacterium tuberculosis is a rod-shaped, non-motile and an obligate aerobe related to the
Actinomycetes. Mycobacterium tuberculosis is a facultative intracellular parasite and this
physiological characteristic may contribute to its virulence. A unique feature of Mycobacterium
tuberculosis is the peculiar cell wall structure, which provides strong impermeable barrier to

noxious compounds and drugs and that plays a fundamental role in virulence (29).

2.2. Tuberculosis Pathogenesis

Tubercle bacilli are inhaled in aerosol droplets, enter into the lungs and, when the host innate
immune defenses fail to eliminate the bacteria, Mycobacterium tuberculosis start multiplying
inside alveolar macrophages and then spreads to other tissues and organs through the
bloodstream and lymphatic. Once the cell-mediated immune response kicks in, bacterial
replication is usually controlled and in 90-95% of cases no overt signs or symptoms of disease
ensue (Latent TB). During latent infection for unknown reasons, bacilli would start replicating, a
dynamic equilibrium between the bacilli and host immune responses is established and any event
that weakens cell-mediated immunity may lead to active bacterial replication, tissue damage and
occurs of active TB (30, 31).

In the infection success and the development of the pulmonary form of tuberculosis (lungs are
the main target of this bacterium) four successive steps like phagocytosis of the bacilli, their
intracellular multiplication, the latent contained phase of infection and finally the development
active lung infection are needed. These successive steps can progress to towards different clinical

outcomes like: spontaneous cure, disease, latent infection and re-activation, or re-infection (30).
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Figure 1 -Tuberculosis pathogenesis (30)
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Figure 2- Different tuberculosis clinical scenarios after M. tuberculosis enters the host (31)
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2.3. Basic concepts in the development of drug-resistant tuberculosis

Genetic resistance and phenotypic resistance are two types of drug resistance in M. tuberculosis.
Genetic associated drug resistance is happened due to mutations on chromosomal genes in
undergoing natural development bacteria, while phenotypic resistance or it can be called drug
tolerance is formed due to changes in gene expression (epigenetics) and modification associated
with protein which able to cause tolerance to drugs in non-growing perseverance bacteria (32).

These two types of resistance can overlap and interconvert. Prior stress or sub-inhibitory
concentration of drugs may induce efflux pump expression,(33,34) which causes phenotypic
resistance and may, in turn, facilitate the development of more stable genetic drug resistance,(34)

while genetic resistance in growing organisms can develop persistence or phenotypic resistance.

I Wil AL farl e rcoeiosis Sstraim |
l Spontaneous mutatiom
I Drug-resistant strainm |
- Saelaection by peoor recgirreen,
1 drug sup ey or adibveraence
1"';‘"-—-I Acocpuired drnuag resistamncs |
I Tramnsmissicorn duse o disagroestic
dAelays, owerncrossesdimcg samedd
imnadeaeguate infectiomn comtrol
I Prirmmary drmug resistance ]

Figure 3: Concepts in the development of drug-resistant TB (32)

2.4. Rifampicin resistance mechanism in M. tuberculosis

Rifampicin is highly bactericidal for M. tuberculosis. Rifampicin interferes with RNA synthesis
by binding to the rpop target and able to induces hydroxyl radical formation in susceptible but
not in a resistant bacilli and may contribute to its killing effect. The RIF-binding site is located
upstream of the catalytic center and physically blocks the elongation of the RNA chain (35).

In M. tuberculosis, resistance to RIF occurs at a frequency of 107 to 10 and mutation leading to
resistance of M. tuberculosis to RIF is rare. However, High mutation frequency is intriguing and
may be related to the lower RIF concentration used or previous exposure to RIF before selection

for RIF’s resistance. Mutation in rpof (defined region of the 81 base pair (bp) results in
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resistance by decreasing RIF binding affinity and found in about 96% of RIF-resistant M.
tuberculosis isolates (36).

Mutations at positions 531, 526 and 516 are among the most frequent mutations in RIF-resistant
Mycobacterium tuberculosis. Mutations at the region of the 81 base pair in general contribute to
high form of resistance and cross-resistance to other drugs like rifamycins. In contrast, mutations
at codons 511, 518 and 522 are related with lower form of resistance to Rifampicin. Not all

mutations in rpof} are associated with rifampicin’s resistance (37, 38).

2.5. Risk factors for Tuberculosis

Both exogenous and endogenous risk factors govern the risk of progression from exposure to the
tuberculosis bacilli to the development of the active disease. Exogenous factors play a key role in
emphasizing the progression of an individual from exposure to infectious TB cases. Similarly,
endogenous factors: (HIV), malnutrition, young age and elderly) lead in progression from
infection to active TB disease (39).

Yetunde et al., 2017, in his research showed that Rifampicin resistance was higher among
patients who were contacts of known DR-TB patients (35.9%) than patients who have no history
of contact with known DR-TB patients (21.7%) (40).

Hist
characteristic
Age
Proximity Gender
Duration of contact Immiune status
Melalmutriticm
[Habetes
Exposure Imfectiomn riscase
- Crowwding
Crowding Poor ventilation
Poor wentilation Alcohol, smoking
Alcohol, smoking Orecupational risk
Oeocupational risk

Emvironmmental and
sowCial factors

Figure 4: Associated factors for Tuberculosis infection and disease (39).
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2.6. Burden of Tuberculosis

The burden of drug-resistant TB is the major interest and concern at global, regional and country
levels. In 2019, there were approximately close to half a million people developed rifampicin-
resistant TB (RR-TB), of which 78% had multidrug-resistant TB (MDR-TB). According to
WHO report of 2019; India (27%), China (14%) and the Russian Federation (8%) shared the
highest global TB burden. Accordingly, 3.3% new tuberculosis patients and 17.7% previously
tuberculosis treated patients had MDR/RR-TB with the highest proportions (>50% in previously
treated cases) in countries of the former Soviet Union (41).

The study conducted by Siddique et al., 2019 at Provincial TB Reference Laboratory, Pakistan
showed that out of 500 samples, GeneXpert MTB/RIF assay detected MTB in 211 (42.2%)
samples, from these positive pulmonary cases were 48.8% (206/422) and extra-pulmonary cases
were 6.4% (5/78). Among these 211 cases, RIF-resistance was detected in 11 cases (5.2 %). This
study also demonstrated that most of MTB cases (55.5%) were between 21-40 years of age and a
statistically significant difference in the TB prevalence was observed between different age
groups (p<0.05) (42).

A study conducted by Gautama et al., 2018 to find out the magnitude of drug resistant
tuberculosis and related factors in eastern Uttar Pradesh, India showed that from a total 510
presumptive TB and presumptive DR-TB 168 (32.9%) MTB were detected. From 168 confirmed
M. tuberculosis, 44 (26.1%) were resistant to rifampicin. From 44 (26.1%) Rifampicin resistant
M .tuberculosis, 39 (37.8%) were detected in previously tuberculosis treated Patients and 5
(7.6%) M. tuberculosis were detected in patients with no treatment history of TB treatment.
According to this study high prevalence of MTB was observed among male study participant 38
(30.6%) than female 6 (13.6%). This study also showed that high prevalence of Rifampicin
resistant M. tuberculosis was observed 36 (27.6%) in pulmonary presumptive than extra

pulmonary presumptive patients 8 (21%) (7).

A cross sectional study carried out at National Tuberculosis Center, of Nepal to determine
Prevalence of Rifampicin resistant TB by GeneXpert MTB/RIF/ assay in patients with
presumptive tuberculosis. The overall prevalence of MTB was found to be 13.8% and the

prevalence of RR-MTB was 10.2%. The risk of acquiring tuberculosis was significantly
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associated with history of taking Ant-tuberculosis drugs. This study also showed the burden
MTB was somewhat higher in male 14.08% than female 13.35% TB presumptive patients. The
burden of MTB detected was significantly higher in patients who had a history of TB treatment
50% compared with a patients who previously not taken Anti-tuberculosis drugs 9.13%.
According to this study the prevalence of RR-MTB was also largely higher in previously treated
TB patients 13.79%, in contrast to treatment new patients 7.50% (43).

Similar study done by Etim et al., 2017 at Bayelsa state, Nigeria to determine Prevalence of
MTB and Rifampicin-resistant M. tuberculosis among TB suspected Patients showed that from a
total of 450 study participants, the overall prevalence of tuberculosis detected were 88 (19.6%)
and from detected cases 11 (2.4%) were showed resistance to rifampicin. The result of this

study also indicated that the prevalence of TB was highest among age group 21 —40 years (44).

Cross sectional study conducted in India to determine the factors associated with tuberculosis
and rifampicin-resistant tuberculosis among tuberculosis suspected patients showed that the
overall prevalence of tuberculosis detected was 21.8%; from total MTB detected 2.7 % were
resistance for Rifampicin. According to this study, having history of previous tuberculosis
treatment, being male and adult age range were identified as a risk factors associated with high
tuberculosis burden d among suspected patients This study also showed that previous history of
taking Anti-tuberculosis was identified as a significant risk factor for burden rifampicin-resistant
M. tuberculosis (45).

Cross sectional study conducted in Egyptian population for diagnosis of Pulmonary, Extra-
pulmonary Tuberculosis and Rifampicin Resistance pattern by GeneXpert showed that the
overall prevalence of tuberculosis was found to be 19%; of these 3.75% were resistance for
Rifampicin .The prevalence of TB was 22.7% among patients suspected to have pulmonary TB
and 10% among patients suspected of having extra-pulmonary TB (46).

A study conducted at selected governmental hospitals in Addis Ababa showed that the
prevalence of all form of tuberculosis was 15.11% in all tuberculosis presumptive patients and
13.6% among children TB suspected. The prevalence of Rifampicin resistant M. tuberculosis
was 9.9% in all tuberculosis detected cases, the 7.6% among new and 27.4% among patients who

had a previous history of TB treatment. According to this study Sex and having previous history
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of TB treatments were significantly connected with the prevalence of rifampicin resistant M.

tuberculosis (47).

Study conducted by Bodene et al., 2019 at Hiwot Fana Specialized University Hospital showed
that the prevalence of Mycobacterium tuberculosis was 15.7%. From the total Mycobacterium
tuberculosis detected 4.1% were resistance for rifampicin. The Mycobacterium tuberculosis
detection rate was somewhat higher in a specimen taken from the pulmonary site 15.7% when
compared to specimen taken from the extra pulmonary site 13.4%. This study also showed that
having history of taking Anti-tuberculosis drugs, being an HIV positive, sex and age were
significantly related with the prevalence of tuberculosis (48).

Hospital -based cross-sectional Study conducted at Ataye District Hospital, North East Ethiopia
showed that the prevalence of detected Mycobacterium tuberculosis was 8.98% and that of
rifampicin resistant Mycobacterium tuberculosis was 5.3%. The rate of MTB /HIV co-infections
was 7.89%. This study also showed that having history of imprisonment, frequent usage of
crowded transportation and having close contact history with tuberculosis patients were
significantly related with the burden of tuberculosis (49).

Hospital based cross sectional study design was conducted at Tigray, Northern Ethiopia to
determine the prevalence of M. tuberculosis and rifampicin resistant M. tuberculosis by using
GeneXpert MTB/RIF assay among suspected tuberculosis patients. According to this study the
overall prevalence of M. tuberculosis was 7.9% and 9% of detected cases were resistant to
rifampicin. This study also showed that having previous history of taking Anti-tuberculosis drugs
and being the age of 18-29 years were significantly associated with high prevalence of M.

tuberculosis (50).

A study conducted by Araya et al., 2020 at St. Peter Tuberculosis Specialized Hospital showed
that the overall prevalence of Mycobacterium tuberculosis was 13.5%; of these, 9.8% were
confirmed to have resistance to rifampicin. In this study, the prevalence of M. tuberculosis was
15.1% in males and 11.5% in females. This study also showed the prevalence of M. tuberculosis
and Rifampicin resistant M. tuberculosis were significantly associated with having previous

history of tuberculosis treatment (51).
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Cross sectional study conducted at Gambella regional state showed that from a total presumptive
tuberculosis patients, 20.0% of them had confirmed to have M. tuberculosis and 4.9% had
rifampicin resistance. From the confirmed rifampicin resistant M. tuberculosis, 2.3% were
detected among new patients and 14.3% were among patients having history of tuberculosis
treatment. This study also showed the rate of TB/HIV co-infections was 35.5% and high
prevalence of M. tuberculosis was detected among 15-44 year tuberculosis suspected patients
(52).

The study conducted at University of Gondar Hospital showed the overall prevalence of M.
tuberculosis was 24.6% and 15.8% had rifampicin resistance. The rate of /TB/HIV co-infection
was 23.8% and 24.5% tuberculosis patients had previous history of tuberculosis treatment.
According to this study, the high prevalence of M. tuberculosis (29.8%) was detected in the age
group 24-30 years (53).

The study conducted at Felege Hiwot Referral Hospital and Debre Tabor General Hospital
showed that the Overall GeneXpert assay diagnosed was 14.6%; of these, Rifampicin resistant
detected was 9.3%. TB/HIV co-infection rate was 41.9%. Higher prevalence of Mycobacterium
tuberculosis detected cases were observed among male patients 58.5%. According to this study,
being HIV positive, sex, being presumptive drug resistance and age were significantly associated
with the prevalence of tuberculosis (54). The same study conducted at Debre Berhan Referral
Hospital also showed that the overall magnitude of Mycobacterium tuberculosis was 13% and
that of rifampicin resistant Mycobacterium tuberculosis was 5.2%. According to this study the
majority of affected presumptive tuberculosis patients were the age group 16-30 years (55).

Study conducted by Ramos et al., 2018 at Gambo Rural General Hospital showed that the
samples detected for tuberculosis by GeneXpert MTB/RIF was 22.4%; of these, 0.3% rifampicin
resistance was observed. The results of this study also showed that the prevalence of TB among
children was 23.3% and 20.9% among Adults (56).

A Hospital-based cross-sectional study design carried out at Debre Markos Referral Hospital, to
determine the prevalence of M. tuberculosis. Accordingly, the overall prevalence of M.
tuberculosis was 117 (23.2%). From the total MTB detected, 12 (10.3%) were showed resistance

to rifampicin. Rifampicin-resistant M. tuberculosis was observed in 7 (17.1%) patients who had a
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previous history of TB treatment and 5 (6.7%) in patients with no had history of taken Anti-
tuberculosis drugs. The magnitude of rifampicin-resistant M. tuberculosis was 6 (9.8%) in
pulmonary and 6 (11.3%) in extra -pulmonary presumptive TB patients. This study also showed
that the rate of MTB/HIV co-infection was 25.6% (57).

A study was carried out to determine the prevalence of Rifampicin resistant M. tuberculosis in
presumptive tuberculosis patients at Dubti General Hospital, Afar. The result of this study
showed that from a total of 384 presumptive TB patients the prevalence of MTB was 24.5%);
from total detected MTB 4 (4.3%) were resistant to Rifampicin. The result of this study also
indicated that the history of previous anti-TB treatment and close contact with TB patients were

significantly associated with the prevalence of M. tuberculosis (58).

2.7. Diagnosis of Tuberculosis

Diagnosis of TB requires the detection of Mycobacterium tuberculosis from the biological
sample by one of the following current microbiological techniques. These are smear microscopy,
isolation in culture or molecular techniques. These assays form the basis for the microbiological
diagnosis of TB and the clinicians may require detection of Mycobacterium tuberculosis in one

or more specimens depending on the clinical symptoms (59).
2.7.1. GeneXpert for diagnosis of Tuberculosis

GeneXpert MTB/RIF has been recommended by the WHO in 2010 and approved by the Food
and Drug Administration (FDA) in 2013 as an initial diagnostic tool for individuals suspected of
drug-resistant tuberculosis, patients with TB/ HIV co-infections and pediatrics tuberculosis
patients (26).

It is a semi quantitative nested real-time PCR designed to amplify the 81-bp hot-spot region of
the rpof gene within Rifampin-resistance determining region (RRDR) and probing the region
subsequently for RIF- resistance related mutations. The assay tests for MTB and mutations
associated with Rifampicin resistance directly from clinical samples in less than 2 hours. The
detection of rpof gene mutations is most useful for diagnosing RIF-resistance in Mycobacterium
tuberculosis. The test has a sensitivity of 97.6% and specificity of 99.8% (16, 26).

The MTB/RIF assay blend and automates specimen processing, increasing the amount of nucleic
acid and finding of the target order on the MTB/RIF test platform (GeneXpert, Cepheid). This
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assay able to designates if Mycobacterium tuberculosis complex was notified or not notified in
the specimen. In some cases there may be an occurrence of the result is “invalid,” test result, and
the test is expected to be repeated. When Mycobacterium tuberculosis complex was noticed, the
results also designates whether resistance to rifampicin was notified, not notified, or undefined
(60).

2.8. Treatment of Tuberculosis

Effective regimens for the treatment of TB must contain multiple drugs to which the organisms
are susceptible. Active, drug-susceptible TB disease is treated with 2RHZE/4RH that are
provided with information and support to the patient by a health worker or trained volunteer (61).
Patients with RR/MDR-TB require second-line treatment regimens. RR/MDR-TB patients may
be treated using a 9-11-month MDR-TB treatment regimen (the shorter regimen) unless they
have resistance to second-line anti-TB agents or meet other exclusion criteria. In these cases, a
longer (individualized) prescribed course of medical treatment with a minimum five potent anti-
tuberculosis drugs for 5-7 months and four anti-tuberculosis drugs in the continuation phase is

recommended for >20 months (62).

2.9. Tuberculosis prevention

The most principal method to control the expansion of tuberculosis and drug-resistant
tuberculosis is to receive all anti-tuberculosis drugs precisely as ordered by the health care
provider. No anti-tuberculosis drugs should be missed and taking anti-tuberculosis drugs should
not be come to an end early by the patients. Patients who were under receiving treatment for
tuberculosis should inform their health care providers if they are having any adverse effect while
they are taking the anti-tuberculosis drugs. The other way to avert getting tuberculosis and
drug-resistant tuberculosis is keep away from subjection to known tuberculosis patients in close
contact or accommodation or spaces filled beyond what is safe such as refugee camps, prisons,

hospitals, or homeless shelters (63).
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3. Objectives

3.1. General objective

» To assess the prevalence of Mycobacterium tuberculosis, its Rifampicin-resistance
pattern and associated factors among presumptive Pulmonary and Extra Pulmonary
Tuberculosis patients at Madda Walabu University Goba Referral Hospital, Southeast

Ethiopia

3.2. Specific Objectives

» To determine the prevalence of Mycobacterium tuberculosis among presumptive
Pulmonary and Extra Pulmonary Tuberculosis patients at Madda Walabu University Goba
Referral Hospital, Southeast Ethiopia

» To determine the Rifampicin resistance pattern of Mycobacterium tuberculosis detected
from Pulmonary and Extra Pulmonary Tuberculosis presumptive patients at Madda
Walabu University Goba Referral Hospital, Southeast Ethiopia

» To identify the associated factors for the prevalence of Mycobacterium tuberculosis and
Rifampicin resistant M. tuberculosis detected from presumptive Pulmonary and Extra
Pulmonary Tuberculosis patients at Madda Walabu University Goba Referral Hospital,
Southeast Ethiopia
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4. Methods and materials

4.1. Study area

This study was conducted at Madda Walabu University Goba Referral Hospital, which is located
in Goba town, Bale zone, Southeast Ethiopia and has a distance of 446 km from Addis Ababa,
the capital city of Ethiopia. According to the data obtained from the hospital, currently the
hospital has more than 120 beds offering different specialized services and it serves more than
1.5 million peoples. MWU GRH accepts patients from the geographic area which studies are
eligible (Goba) and comes from different district of the Bale zone. Based on the 2007 census
conducted by Country Statistical Agency Bale Zone has a total population of 1.5 million. The
hospital has separated room for GeneXpert, TB/HIV and Multidrug resistant tuberculosis room
used for proper diagnosis and treatment of drug susceptible and Multidrug resistant tuberculosis

patients.

4.2. Study design and period

Hospital based cross-sectional study design was conducted from October to February, 2021.
4.3. Population

4.3.1. Study population
All patients that attended Madda Walabu University Goba Referral Hospital who were

presumptive Pulmonary and Extra Pulmonary tuberculosis and who fulfilled the inclusion basis

were the study population.
4.4. Variables of the Study
4.4. 1. Dependent variables

e Prevalence of Tuberculosis

¢ Rifampicin-resistant M. tuberculosis
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4.4.2. Independent variables
e Socio-demographic factors
v Age
v Sex
v Marital status
v Occupation
e HIV sero status
e Treatment history
v" New
v Relapse
v' Defaulter
e Contact history

e Family size
4.5. Inclusion and exclusion criteria

4.5.1. Inclusion criteria

Presumptive patients of pulmonary or Extra-pulmonary tuberculosis who visited the Out Patients
Departments and wards of Madda Walabu University Goba Referral Hospital and who signed

consent form were involved in the study.

4.5.2. Exclusion criteria

Presumptive patients of pulmonary who provided sputum with obvious food particles and
presumptive extra-pulmonary tuberculosis who provided a poor quality and insufficient volume

of specimens were excluded from the study.

4.6. Sample size determination and sampling technique
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4.6.1. Sample Size determination
The sample size was calculated using a single proportion formula. Accordingly, the sample size
for the number of study subjects calculated by considering the prevalence of 23.2 %( P= 0.232)
from a study done in Debre Markos hospital (46) and 95% level of confidence (0=0.5), with the
tolerable error of 5% (d=0.05) as follows:

The sample size n= z (0/2)2p (1-p)/d?  ={1.96)?0.232 (1-0.232)/0.05> =274
n=sample size Non response rate: 10% of 274=27
z=level of confidence, 1.96 n= 274+ 27=301

p=prevalence, 23.2 %

d=margin of error (precision), 0.05 the finally sample size was 301

4.6.2. Sampling Technique

Non-probability, consecutive sampling technique was applied until the achievement of the
expected sample size within the given study period. Presumptive Tuberculosis patients who
accomplish the eligibility basis were allowed to take part in the study until the intended sample

size was achieved.

4.7. Operational definition

The following definitions relating to Tuberculosis and drug resistance were used (8, 10, 12 and
32).

Presumptive TB: Patients with persistent and progressive cough for two or more weeks,
(cough of any duration for HIV positives), fever, night sweats or loss of weight
or chest X-ray abnormality suggestive of TB

Pulmonary tuberculosis: A patient with a TB case involving the lung parenchyma.

Extra pulmonary tuberculosis: A patient with a tuberculosis case involving organs other than
the lungs.

New patients: A patient with a TB case who never received treatment for TB, or have taken anti-
TB drugs for <1 month, may have negative or positive bacteriological specimens and may have

the tuberculosis at any anatomical site.

18|Page



Previously treated patients: A patient with a TB case, who has received one or greater than one
month of anti-TB drugs in the past, may have negative or positive bacteriological specimens and
may have the tuberculosis at any anatomical site.

Close contact: Defined as living in the same household or in frequent contact with a source case
(e.g., care giver) with sputum smear-positive TB

DR-TB: TB that is resistant to any first-line anti-tuberculosis drug

Rifampicin resistance: Defined as in vitro resistance to Rifampicin only — a surrogate marker
of MDR-TB.

MDR-TB: Tuberculosis which is caused by M. tuberculosis that show resistant to at least
rifampicin and Isoniazid.

XDR-TB: Multidrug resistant tuberculosis plus resistant to any fluoroquinolone and at the
minimum for one second-line injectable agent: Amikacin, Kanamycin, and/or Capreomycin.
Relapse: A patient who previously was declared cured or treatment completed and now is
diagnosed with bacteriological positive (sputum smear or culture).

Defaulter: A patient interrupted treatment for 8 or more consecutive weeks after he/she had been
on treatment for at least 4 weeks

Treatment failure: A patient who remains or becomes again smear-positive at the end of 5

months or later during treatment
4.8. Data collection procedures

4.8.1. Demographic characteristics and exposure to risk factors

Laboratory personnel and Nurses were identified, trained and informed to collect the data as per
the pre-structured questionnaire. The purpose of the study was explained to the study participants
accordingly. Demographic data and potential risk factors of tuberculosis including the presence
of chronic diseases like HIV, Cigarette smoking habit and category of treatment-related risk

factors including treatment failure and relapse were recorded (Annex 2).

4.8.2. Specimen collection

Each eligible patient provided clinical specimens (Sputum, Gastric lavage, Lymph node
aspirates, pleural fluid, etc). From each patient presumptive of pulmonary TB, 4 ml of sputum

(either morning or random sputum sample can be used) sample was collected in a 50 ml falcon
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tube. For patients who were presumptive of extra pulmonary tuberculosis different extra
pulmonary specimens such as, Pus, lymph node aspirate, peritoneal and pleural fluid samples

were collected based on clinical presentations (Annex 1).

4.8.3. Specimen Processing

Clinical specimens were diluted and GeneXpert MTB/RIF assay was carried out as stated by the
manufacturer’s company and Specimen was instantly processed for GeneXpert MTB/RIF assay
by Senior Laboratory technologist (52).

4.9. GeneXpert MTB/RIF Assay

Based on the manufacturer’s manual, one ml sputum sample was treated with 2 mL of sample
reagent containing sodium hydroxide (NaOH) and isopropanol. Then it was shaked gently,
homogenized and incubated for 15 minutes at room temperature. Two mL of the treated samples
were transferred into the cartridge and then loaded into the GeneXpert instrument (Cepheid,
Sunnyvale, CA, USA)

Sputum liquefaction
and inactivation with
2:1 sample reagent

Sample Ultrasonic lysis DNA molecules Seminested
automatically of filter-captured mixed with dry real-time
filtered and organisms to PCR reagents amplification

washed release DNA and detection
in integrated
reaction tube

(8

Printable
test result

Transfer of
2 ml material
into test cartridge

Cartridge inserted into
MTB-RIF test platform
{end of hands-on work)

Time to result, 1 hour 45 minutes

Figure 5: GeneXpert MTB/RIF Assay workflow
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4.10. Data Quality Assurance

Data quality was ensured through the use of standardized data collection materials, pretesting of
the questionnaires, proper training before the start of data collection and intensive supervision
during data collection by the principal investigator. The patient’s mouth was rinsed twice with

water before sputum was collected in a sterile container (Falcon tube).

The GeneXpert MTB/RIF cartridges and reagents were stored at 2-28 °C, the cartridge was used
within 4 hours after opening the cartridge lid, and powder-free glove was used because powdered

gloves interfere with molecular detection.

4.11. GeneXpert MTB/RIF Quality Assurance

This was done through internal control (Probe check control (PCC) and sample processing
control (SPC)). The SPC contains non-infectious spores (from Bacillus globigii) in the form of

utilizing wet which is contained in every cartridge to demonstrate enough processing of M.
tuberculosis. SPC ensures the sample was correctly processed. Sample processing control must

be positive in a negative specimen and can be negative or positive in a positive specimen. The
sample processing control passes if it encounters the proven acceptance basis. If the sample

processing control is not notified in a negative test, the test result will not be accepted

Probe check control was carried out for each cartridge before initiation of polymerase chain
reaction (PCR). The GeneXpert diagnosis system measures the fluorescence signal from the
probes to monitor bead hydration, reaction-tube filling, probe integrity and dye stability are
measured by the GeneXpert diagnosis system. Probe Check control get acceptance if it meets the
appropriate standard acceptance basis (52).

4.12. Data analysis and interpretation

Data were analyzed by using Statistical Product and Service Solutions (SPSS) version 23.0
software. Frequency and percentage was calculated to summarize the results and presented in
Tables and Graphs. . Bivariate and multivariate logistic regressions (Variables with p-value <
0.25) were performed to compute the effect of independent variables on the dependent variable.
Those results with p-value < 0.05 at 95% confidence interval were regarded as statistically

significant.
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4.13. Ethical Consideration

Ethical approval was secured from the Department of Microbiology, Immunology, and
Parasitology of Addis Ababa University. Authorization and assistance letter were also secured
from the Clinical director of Madda Walabu University Goba Referral Hospital. Before enrolling
any of the eligible study participants; the purpose, benefits and confidential nature of the study
was clarified and discussed for each participant. Volunteer Patients signed an agreement (consent
form) to take part in the study. Data were collected after obtaining full informed written consent
and confidentiality of the information was kept by using codes instead of any personal

identifiers.

4.14. Dissemination of research findings

The finding of the study will be submitted to Addis Ababa University, DMIP and Madda Walabu
University Goba Referral Hospital as well as other concerned organizations. The finding will
also be disseminated to the national and international academic community through publication.
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5. Results

5.1. Socio-Demographic Characteristics

A total of 301 tuberculosis presumptive patients were enrolled; of whom 165 (54.8 %) were

males and 136 (45.2 %) females with age ranging from 2 months to 85 years. The majority of

the study participants, 196 (65.1 %), were rural residents and 79 (25.6 %) were farmers. From

the total of study participant, 240 (79.7%) patients were presumptive for pulmonary tuberculosis

and 61 (20.3%) patients were presumptive for extra-pulmonary tuberculosis. Prevalence of HIV

was 27 (9%) among study participants.

Tablel. Frequency of Socio-demographic characteristics and risk factors of presumptive
Pulmonary and EPTB patients at MWU GRH, Southeast Ethiopia, October to February 7, 2021

Percent
o)

Variables Frequency (%)
Male 165 54.8
Sex Female 136 452
<15 63 20.9
15-39 136 45.2
Age 40-59 77 25.6
>60 25 8.3
Urban 105 34.9
Residence Rural 196 65.1
<4 72 23.9
Family size 4-7 164 54.5
>7 65 21.6
Illiterate 145 48.2
Elementary 104 34.6
Educational level High school 34 113

Above College 18 6
Raw 219 72.8
Habit of drinking milk Boiled 74 546
No 8 2.7
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Habit of smoking cigarette

Habit of drinking alcohol

Utilization of congested transportation

Imprisonment history

Contact with TB patient

Previous history of TB treatment

HIV infection

Reason for examination

Presumptive drug resistant tuberculosis

Site of infection

Types of specimen

No
Yes

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Negative
Positive

Suspected TB
Suspected DR-TB

Relapse
Treatment failure

Lost to follow-up
New

DRTB contact

Pulmonary
Extra-pulmonary

Sputum
Gastric lavage

Lymph node aspirate
Pleural fluid
Peritoneal fluid

pus

285
16

53
248

224
77

21
280

60
241

54
247

274
27

248
53

14

31

240
61

204
36

16
15
12
18

94.7
5.3

17.6
82.4

74.4
25.6

93

19.9
80.1

17.9
82.1

91

82.4
17.6

26.4
7.5

3.8
58.5
3.8

79.7
20.3

67.8
12

5.3
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5.2. Prevalence of Mycobacterium tuberculosis

The overall prevalence of detected M. tuberculosis among presumptive tuberculosis patients was
46 (15.3%). The prevalence of M. tuberculosis was 28 (17%) in males tuberculosis presumptive
and 43 (13.2%) in females tuberculosis presumptive. M. tuberculosis was notified in 40 (16.7%)
pulmonary suspected patients and in 6 (9.8%) extra-pulmonary suspected tuberculosis patients.
The prevalence of M. tuberculosis was 13 (24.1%) in patients who had a previous TB treatment
history and 4 (14.8%) rate of TB/HIV co-infection was detected. The overall prevalence of
rifampicin resistant Mycobacterium tuberculosis was 2 (4.35%) and the cases were detected

patients who had a previously history of tuberculosis treatment.

Table 2: Prevalence of M. tuberculosis among presumptive pulmonary and EPTB patients at
MWU GRH by using GeneXpert MTB/RIF assay, October 22 to February 7, 2021

M. tuberculosis
Characteristics Detected Not detected Total
(Positive) (Negative)
No % No % No %

Male 28 17 137 83 | 165  54.8
Sex Female 18 | 132 118 @ 86.8 | 136 45.2
<15 6 9.5 57 90.5 63 | 209
15-39 31 228 105 | 77.2 136 | 452
Age 40-59 8 104 69 89.6 77 256
>60 1 4 24 96 25 | 8.3
Urban 12 | 114 93 88.6 105 34.9
Residence Rural 34 173 | 162 @ 827 | 196 65.1
<4 9 125 63 875 72 | 239
Family size 4-7 22 | 134 | 142 @ 86.6 @ 164 545
>7 15 231 50 769 | 65 | 21.6
Iliterate 25 | 172 | 120 | 82.8 | 145 48.2
Educational level Elementary 15 144 | 89 85.6 104 | 34.6
High school 4 118 30 88.2 34 113
Above College 2 11.1 16 88.9 18 6
Gov. employer 1 4.3 22 95.7 23 7.6
Unemployed 11 126 | 76 874 87 29
Occupation Student 9 18 41 82 50 | 16.6
Farmer 16 | 20.3 63 79.7 | 79 | 26.2
House wife 9 14.5 53 855 62 @ 20.6
Raw 39 178 180 @ 822 219 728
Habit of drinking milk Boiled 7 9.5 67 905 74 246
No 0 0 8 100 8 2.7
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Habit of smoking cigarette
Habit of drinking alcohol
Utilization of congested
transportation
Imprisonment history

Contact with TB patient

Previous history of TB
treatment

HIV infection

Reason for examination

Presumptive DR-TB

Site of infections

Types of specimen

No

Yes

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Negative
Positive
Presumptive TB
Presumptive DR-
TB

Relapse
Treatment failure
Lost to
follow-up

New

MDR-TB contact
Pulmonary
Extra-pulmonary
Sputum

Gastric lavage
Lymph node
aspirate

Pleural fluid
Peritoneal fluid
Pus

43

41
42

42
16
30
13
33
42

35
11

15.1
18.8
9.4
16.5
18.8
5.2
19
15
26.7
12.4
24.1
13.4
15.3
14.8
14.1
20.8

21.4
100

9.7
50
16.7
9.8
18.6
5.6
12.5

6.7

16.7

242
13
48

207

182
73
17

238
44

211
41

214

232
23

213
42

o

28

200
55
166
34
14

14
12
15

84.9
81.2
90.6
83.5
81.2
94.8
81
85
73.3
87.6
75.9
86.6
84.7
85.2
85.9
79.2

78.6

100

90.3
50
83.3
90.2
81.4
94.4
87.5

93.3
100
83.3

285
16
53

248

224
77
21

280
60

241
54

247

274
27

248
53

N

31

240
61
204
36
16

15
12
18

94.7
5.3
17.6
82.4
74.4
25.6

93
19.9
80.1
17.9
82.1

91

82.4
17.6

26.4
7.5
3.8

58.5
3.8
79.7
20.3
67.8
12
5.3

o1
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5.4. Frequency of associated factors among tuberculosis presumptive

Risk factor assessment showed that 60 study subjects (19.9%) had history of contact with TB
patients, 54 (17.9%) had history of anti-TB treatment, 27 (9%) were HIV positive. Bivariate
analysis results showed that the prevalence of M. tuberculosis was significantly associated with
history of contact with TB patients and previous history of TB treatment (p<0.05). On the other
hand, rifampicin-resistant M. tuberculosis was also significantly associated with previous history
of TB treatment (p<0.05). In a multivariate logistic regression analysis, participants aged
between 15 and 39 years, history of previous TB treatment and history of contact with TB

patients also showed significant association with the prevalence of M. tuberculosis (p<0.05).

Table 3: Bivariate and Multivariate analysis that shows the relationship between associated
factors and Prevalence of M. tuberculosis at MWU GRH, Southeast Ethiopia, October to
February, 2021

COR AOR
(95% CI) P-V | (95%Cl) P-V
Variables
Male 0.746 0.371
Sex Female (Ref) (0.39-1.41)
<15 (Ref)
15-39 2.53 0.128 6.67 0.038
(0.28-22.12) (0.54-82.0)
Age 40-59 7.09 0.060 4.04 0.217
(0.92-54.49) (0.44-37.12
>60 2.78 0.146 1.20 0.874
(0.33-23.41) (0.12-11.8)
Urban 1.62 0.177 0.75 0.605
Residence Rural (Ref) (0.80-3.29) (0.25-2.20)
<4 (Ref)
Family size 4-7 0.476 0.108 0.69 0.534
(0.19-1.17) (0.22-2.16)
>7 0.51 0.076 0.55 0.157
(0.24-1.07) (0.24-1.25)
Iliterate (Re)
Elementary 1.66 0.513
Educational (0.36-7.71)
Level High school 1.34 0.709
(0.28-6.47)
Above Collage 1.06 0.944
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Habit of drinking milk

Habit of smoking cigarette

Habit of drinking alcohol

Use of congested transportation

Imprisonment history
Contact with TB patient
Previous history of TB
treatment

HIV infection

Reason for examination

Site of infections

Raw
Boiled
No (Ref)
No (Ref)
Yes

Yes

No (Ref)
Yes

No (Ref)
Yes

No (Ref)
Yes

No (Ref)
Yes

No (Ref)
Negative (R)
Positive

Presumptive
TB (Ref)
Presumptive
DR-TB
Pulmonary

EPTB (Ref)

(0.17-6.47)
NA
NA

0.77
(0.21-2.81)
1.90
(0.71-5.06)

1.23
(0.08-0.68)

0.75
(0.24-2.33)

2.39
(0.19-0.77)

2.48
(0.23-1.0)

1.04
(0.34-3.16)

0.62
(0.29-1.33)
1.83
(0.73-4.54)

0.999
NA

0.693

0.199

0.008

0.62

0.007

0.005

0.074

0.20

0.191

1.46
(0.44-4.84)

1.09
(0.01-0.52)

3.38
(0.17-.85)

3.09
(0-1.29)

0.57
(0.16-2.06)

11.63
(0.78-1.72)
1.63
(0.59-4.5)

0.528

0.007

0.020

0.007

0.398

0.075

0.338

AOR: Adjusted Odds ratio, COR: Crude Odds ratio, CI: Confidence interval, Ref: Reference

category, Bold p-value: Significant association
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Figure 6: Frequency of MTB and RR-MTB detected in presumptive TB patients with regards of
contact with TB patients, previous history of TB treatment and reason for diagnosis at MWU

GRH, October to February, 2021
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6. Discussion

Ethiopia is among top 30 high TB burden countries having an incidence of all forms of TB 140
per 100,000 populations, 0.71% and 16% of the estimated proportion of TB cases with
MDR/RR-TB among new and previously treated cases respectively (21). This study assessed the
current burden and factors associated with the prevalence of drug susceptible TB and RR-TB
among TB presumptive patients at MWU GRH by using the GeneXpert MTB/RIF assay from
October 2020 to January 2021.

6.1. The overall prevalence of Mycobacterium tuberculosis

In the present study, the overall prevalence of M. tuberculosis among presumptive TB patients
was 15.3%, which is in agreement with studies conducted in Addis Ababa, 15.1% (47), Hiwot
Fana Specialized University Hospital 15.7% (48), Felege Hiwot Referral Hospital and Debre
Tabor General Hospital 14.6% (54). However, result from our study was lower than other similar
studies done in Gambo Rural General Hospital 22.4% (56), Debre Markos Referral hospital
23.2% (57), India 32.9% (7) and Egyptian population 19% (46).The possible reasons attributable
for such like inconsistency were variation in subset of targeted population, setting and locations
where the data was collected, and framework of study design. In contrast, it is higher than studies
conducted in other parts of Ethiopia like Ataye District Hospital, 8.98% (49) and Tigray 7.9%
(50). This lower prevalence and discrepancy in estimation with the current study might be due to

dissimilarities in nature of study subjects and geographical area.

6.2. Prevalence of Rifampicin resistant Mycobacterium tuberculosis

In this study, the prevalence of rifampicin-resistant M. tuberculosis was 4.35%. This result is
congruent with studies done in Dubti Hospital, Afar, Ethiopia 4.3% (58), Hiwot Fana Specialized
University Hospital 4.1% (48), and Debre Berhan referral hospital 5.2% (55). However, it was
higher than studies conducted in India 2.7 % (45), Nigeria 2.4% (44) and Gambo general rural
hospital 0.3% (56). This might be due to majority of TB suspected were new cases and
differences in TB control and prevention program among countries. To the contrary, there was a
lower reported prevalence of rifampicin-resistant M. tuberculosis from Eastern Uttar Pradesh,
India 26.1% (7) and other parts of Ethiopia like Debre Markos Referral hospital 10.3% (57),
University of Gondar Hospital 15.8% (53), Tigray, Northern Ethiopia 9% (50), and St. Peter
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Tuberculosis Specialized Hospital 9.8% (51). This lower prevalence and inconsistency could be
due to difference in history of taking Anti-tuberculosis drugs, possibility of HIV/AIDS
acquisition and TB, TB/HIV and MDR-TB prevention and control program.

6.3. Associated factors of tuberculosis infections among TB presumptive

To achieve the global targets in TB control and prevention, there is a need for a better
understanding of specific factors that enhance burden of tuberculosis. Some factors are identified

by this analysis as consistent with what is already understood about TB burden:

In our study, the prevalence of M. tuberculosis in relation to gender among TB presumptive
showed difference between male and female. The prevalence of M. tuberculosis was 17% in
males and 13.2% in females but no statistically significant association was observed. WHO 2020
Global Tuberculosis Report, showed that tuberculosis exert an influence on both males and
female and in all people of age groups, however the inflated burden was in men of productive
ages, who shared 56 % of all tuberculosis cases in 2019 (41). Similar higher prevalence MTB in
Males than Females were reported in Eastern Uttar Pradesh India (7), Bayelsa state, Nigeria (44),
St. Peter Tuberculosis Specialized Hospital (51), and Felege Hiwot Referral Hospital and Debre
Tabor General Hospital (54). This Variation in burden of tuberculosis among male and female
could be due to difference in community cultural expectations on attempt to get healthcare
services, having habit of smoking and alcoholism, high level exposure of males to surrounding or

outer environment.

The results of our study showed that the assessed TB/HIV co-infection rate was 8.7%, which is
comparable with studies done at Ataye District Hospital, 7.89% (49) and Addis Ababa 6.7%
(47). It is also comparable with WHO estimation on TB/HIV co-infection report of 2019 which
shows 8.2% of new HIV patients were confirmed to develop tuberculosis (41). In contrary to the
present study, high rate of TB/ HIV co-infection was reported from Gambella regional state,
southwest Ethiopia 35.5% (52), Felege Hiwot Referral Hospital and Debre Tabor General
Hospital 41.9 % (54), and University of Gondar Hospital 23.8 % (53). This inconsistency could
be due to difference in the high burden of HIV setting area, Lack of awareness of TB/HIV co-

morbidity among communities and the extent of performed HIV testing.
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The prevalence of M. tuberculosis in relation to ages among TB presumptive patients showed
significance differences between age groups, with age group 15-39 years having the highest
prevalence (22.8%) followed by 40-59 years (10.4%) and <15 years (9.5%) while the least
prevalence was recorded within the age group >60 (4%). The chance of getting M. tuberculosis
was 6.67 fold in patients between ages 15-39 when compared to those age >60 years, the
difference being statistically significant with p value 0.038. This significance difference may be
due to the extent contact of productive ages to the surrounding for different activities, and high
movability of those productive ages group from one location to another may be results in chance
of getting tuberculosis bacilli. Our result is in agreement with similar studies in Pakistan (42),

Nigeria (44), Debre Berhan referral hospital (55), and Gambella regional state (52).

In this study, 248 (82.4%) study participants were presumptive TB and 53 (17.6 %) study
participants were identified to have had presumptive of DRTB. The prevalence of M.
tuberculosis was higher (20.8%) in presumptive of DRTB patients than presumptive TB patients
(14.1%), but no statistically significant association was observed (P>0.05) (Table 4). The reasons
for this high prevalence of M. tuberculosis in suspected drug resistance tuberculosis patients
could be due not succeeded tuberculosis treatment regimen and chance of getting of bacilli from
suspected drug resistant pulmonary tuberculosis close contacts. Our finding agrees with other
studies which reported higher prevalence among presumptive DRTB patients compared to
presumptive TB patients: 36.7% presumptive DRTB versus 15.1% presumptive TB in Debre
Markos Referral hospital (57).

With respect to previous history of TB treatment, of the total 301 study participants majority of
them were treatment naive patients accounting 247 (82.1%), whereas the remaining 54 (17.9%)
had a history of taking anti-TB drugs. However, the prevalence of M. tuberculosis among
previously treated patients was higher 24.1% than treatment new patients 13.4%, with statistical
significant difference (P<0.050) (Table 4). Our finding agrees with other studies which reported
higher prevalence M. tuberculosis among previously treated tuberculosis patients compared to
treatment new patients: 50% previously treated TB patients versus 19.3% treatment new
patients in National Tuberculosis Center, Nepal (43); 27.6% previously treated TB patients

versus 15.5% treatment new patients in Hiwot Fana Specialized University Hospital (48); 17%
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previously treated TB patients versus 13.1% treatment new patients in St. Peter Tuberculosis
Specialized Hospital (51).

WHO 2020 report showed that an estimated 18% of previously tuberculosis treated patients had
chance of developing MDR/RRTB. In this study, high prevalence of rifampicin resistant M.
tuberculosis was detected among patients who had a history of previously taking anti-
tuberculosis drugs (15.4 %) which is comparable with studies from Eastern Uttar Pradesh (7),
National Tuberculosis Center, Nepal 13.79% (43) and selected governmental hospitals in Addis
Ababa 27.4% (47).This might be due to lack of success from previous tuberculosis treatment
history and patients with previously history of taking anti-tuberculosis drugs were more likely to

harbor drug-resistant bacilli because of previous exposure of bacilli to TB agents.

In this study, high prevalence of pulmonary tuberculosis 16.7 % was detected when compared
with extra-pulmonary tuberculosis which was 9.8%. This result agrees with a study done at
Provincial TB Reference Laboratory, Pakistan, pulmonary tuberculosis (48.8%) and extra-
pulmonary tuberculosis (6.8%) (42), in Egyptian population (46) pulmonary tuberculosis
(22.7%) and extra-pulmonary tuberculosis (10%). The current study also agrees with the study
done at Hiwot Fana Specialized University Hospital (48), 15.7% pulmonary tuberculosis and
13.4%the extra pulmonary tuberculosis. This shows that pulmonary tuberculosis infection has
inflated chance of transmission from pulmonary tuberculosis patients during coughing, sneezing
and others way of bacilli transmission.

In present study the rifampicin resistant M. tuberculosis, 2 (4.35%) were detected among rural
residents and this study agrees with the findings from Dubti General Hospital, Afar (58). The
most likely reason might be due to low socioeconomic status and far distance from health
facilities which may affect direct observation therapy (DOT) and the treatment adherence. The
result of this study also showed frequent utilization of congested transportation had a significant
association (p<0.05) with the prevalence of drug susceptible tuberculosis and drug resistance
tuberculosis. The possible reason for such significance could be there is chance of acquiring
bacilli from the index cases because of denied of opening window for different reasons and lack
of ventilation during voyage. This study agrees with study done at Ataye district hospital (49).
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The prevalence of detected M. tuberculosis in relation to contact history with TB patients among
TB presumptive was analyzed and showed significance difference. In this study, 241 (80.1%)
study participants had no history of contact with TB patients and 60 (19.9 %) study participants
were identified to have a history of contact with TB patients. The prevalence of M. tuberculosis
was higher 26.7% in patients who had history of contact with TB patients than who had no
history of contact with TB patients 12.4%, the difference being statistically significant with p
value 0.02 (Table 4). The reasons for this high prevalence of M. tuberculosis in patients who had
history of contact with TB patients might be due to the patients have poor adherence and
acquiring of bacilli from TB patients. Our finding is supported by similar study from Ataye
District Hospital (49) and Dubti Hospital, Afar (58), which showed that patients who had history
of contact with TB patients had high prevalence of M. tuberculosis.

7. Limitation of the study

This study was conducted in a single institution. It would have been better if we incorporated a
number of health institutions for a better representation of study subjects. This study also lacks

any other diagnostic tool that can be used as gold standard like culture (LJ or MGIT).
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8. Conclusion and recommendation

Conclusion

Our study showed that high rate of Mycobacterium tuberculosis at Madda Walabu University
Goba Referral Hospital in presumptive Tuberculosis patients. This indicated that TB is still a
serious public health problem that needs to be addressed urgently particularly in the study area
and generally in Ethiopia. The finding obtained from this study has showed that having history of
taking anti-tuberculosis drugs, close contacts with tuberculosis patients and frequent use of

congested transportation were significantly associated with the prevalence of M. tuberculosis at

the study area.

Recommendations:

> Improving tuberculosis case notification through early identification of presumptive
tuberculosis case is mandatory.

» Early diagnosis of tuberculosis and drug resistant tuberculosis should be practiced for
prompt treatment and better outcome.

» There is an implication for broad-scale investigation on the prevalence of extra
pulmonary tuberculosis by using more sensitive laboratory techniques

» Further study also needed to establish a clear association between GeneXpert test and

MTB culture with microscopic examination of TB.
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Annex |: Procedure for specimen collection and processing

Sputum collection

Sputum was obtained by expectoration method from patients greater than 5 years of age who
able to cooperate to provide purulent sputum by instructing to clean their mouth with water
before giving the sputum. Then, the patient was instructed to have two deep inhalation, keeping
the inhalation for a few seconds after every breath and then breathing out slowly. He or she was
informed to inhale or breathe in the third time and then forcefully blow the air out by asking the
patient to breathe in again and then cough to produce purulent sputum from deep in the lungs

into leak-proof container.

Extrapulmonary samples collection

Fine needle aspirate (FNA) specimens were collected by a pathologist, but others body fluid
specimens were collected by physicians during patient examination and sent to the tuberculosis
laboratory for GeneXpert MTB/RIF assay test.

Gastric Lavage Collection

Gastric lavage was performed in the early morning after an overnight fast of at least 4 hours. A
nasogastric tube was passed and normal saline 20 Ml inserted, left for 3 minutes, and then
aspirated. An additional 5-10 MI of normal saline was introduced and aspirated, until a
minimum of 20 MI of aspirate was obtained. Then the gastric content was transferred into a
sterile container, and the specimen container was wiped with alcohol to prevent cross
contamination, and transported to the laboratory as soon as possible within 4 hours.

Preparation of Sputum Specimens

The Sample Reagent (SR) was added to untreated sputum specimen in a 2:1 ratio and to each
decontaminated sputum specimen pellets in a 3:1 ratio. The lid was tightly replaced to avoid any
spill or leakage. Briefly vortex the closed sputum containers and keep at room temperature for
ten minutes. After 10 min incubation, the container again re-vortexes and incubate for an
additional 5 minutes at room temperature. After the incubation, the sputum specimens were

completely liquefied, inactivated and ready for testing with GeneXpert® MTB/RIF assay.
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Preparation of Specimens other than Sputum

The specimens other than sputum (bronchoalveolar lavage, gastric aspirate, pleural fluid, ascitic
fluid, cerebrospinal fluid, and pericardial fluid) were first concentrated by centrifugation for 15
minutes at 3000xg because of their high volumes (10-30 ml). The supernatant was carefully
decanted and the concentrated pellets were processed further similarly like sputum specimens by
adding Sample reagent (SR) in a 3:1 ratio to each concentrated pallet.

Preparing the Cartridge

Diluted specimen was transferred into the sterile transfer pipette up to the predetermined mark
(=2ml). Then, the specimen was slightly transferred into the open part of the GeneXpert
MTB/RIF cartridge. The cartridge cover was closed and the cover snaps securely into place. The

test was begin within 30 minutes of adding the specimen to the cartridge.
Reading, Recording and Reporting

View the results by clicking the menu bar in the GeneXpert Dx System window. Then the view
window activated and become visible. In case of error, invalid or no result was reported by the
software, the test was repeated using the readymade specimen and a new cartridge. When there
was repeated error, Invalid or no result, manual troubleshooting was done to exclude technical

problems.
Interpretation of the Results

The software reported MTB detected or not MTB detected. While the Rifampicin resistance
result indicated Rifampicin resistance not detected or Rifampicin resistance detected.

Accordingly:

» Rifampicin resistance detected: A mutation in the rpof gene has been detected that
falls within the valid delta Ct setting.

» Rifampicin resistance not detected: No mutation in the rpof has been detected.

» rifampicin resistance indeterminate: The MTB concentration was very low and

resistance could not be detected

44|Page



Annex Il: Information sheet, Assent and Consent form
Information Sheet for Adults (>18 years) (English Versions)

Name of Organization:-Department of Microbiology. Immunology and Parasitology, College
of Health Sciences, Addis Ababa University

Principal Investigator: Wakuman Taye

Title: Prevalence of Mycobacterium tuberculosis, its Rifampicin-resistance pattern and
associated factors among presumptive Pulmonary and Extra Pulmonary Tuberculosis patients at
MWU GRH, Southeast Ethiopia

Introduction

| am asking you to take part in a research to be conducted by Master of Science candidate in
Medical Microbiology, from Addis Ababa University. The team of this research include principal
investigator and advisors from Addis Ababa University Microbiology, Immunology and
Parasitology department. | want to be sure that you understand the purpose and your
responsibilities in the research before you decide if you want to be part of the study. Please ask

us to explain any words or information that you may not understand.

Purpose of the study

The purpose of the study is to determine the Rifampicin-resistance pattern of Mycobacterium
tuberculosis and associated risk factors among presumptive Pulmonary and Extra Pulmonary
Tuberculosis patients at MWU GRH, Southeast Ethiopia

Possible Risks (During sample collection)

No risks for patients who provide sputum samples and there may be minimal pain for patients
who provide samples other than sputum. Generally, it is very unlikely that participation in this

research will expose you to any physical, social or psychological risks.

Possible Benefits
Participation in this research may not benefit you directly. But results from this study will be
used to inform decisions in implementation and strengthening of programs aimed at controlling,

rapid diagnosis and detection of Rifampicin (RIF) resistance M. tuberculosis, regular monitoring
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of drug resistance TB as essential for tuberculosis management and earlier treatment initiation in
Ethiopia.
Participation in the Research
You are free to decide if you want to be part of this research or not.
Confidentiality
I will protect information about you taking part in this research to the best of our ability. I will
neither use your name in any reports nor discuss your participation with anyone outside the
research team.
Payment
No payments will be made for participation.
Leaving the Research
You may end your participation at any time with no negative consequence to you.
Your rights as a Participant
This research has been reviewed and approved by the Addis Ababa University ethical review
board and permission from Madda Walabu University Goba Referral Hospital. If you have any
questions about how you are being treated by the study or your rights as a participant you may
contact through email: tayewakuma21@gmail.com.

Telephone number: 0913922965/0946934471

Thank you for Participation and cooperation!
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Information sheet for Adults (>18 years) (Afaan Oromoo version)

(Waraqaa odeeffannoo hirmaannaa Ga’eessotaa)

Magaa Dhaabbatichaa: Department of Microbiology. Immunology and Parasitology, College
of Health Sciences, Addis Ababa University

Gaggeessaa qorannoo: Waagumaan Taayyee

Mata duree gorannoo: Prevalence of Mycobacterium tuberculosis, its Rifampicin-resistance
pattern and associated factors among presumptive Pulmonary and Extra Pulmonary Tuberculosis
patients at MWU GRH, Southeast Ethiopia

Seensa

Ani kanan isin gaafadhu qorannoo kaadhimamaa digirii 2ffaa Univeersiitii Finfinnee kanaan
taasifamu irratti fedhii keessaniin qooda akka fudhattanii dha. Gareen gorannoo kana gaggeessu
kaadhimamaa digirii 2ffaa kanaa fi gorsaa isaa Univeersiitii Finfinneetti barsiisaa Medical
Microbiology kan ta’anii dha. Wantin akkan isini hubattan barbaadu kaayyoo fi itti
gaafatamumaam gorannnoo kanaa qaama qorannoo kanaa ta’uu yoo barbaaddan dursee kan
isinitti himamu ta’uu isaati. Gaaffilee fi wanta isiniif ifa ta’u kan barbaaddan yoo jiraate

gaafattanii hubachuu dandeessu.
Kaayyoo gorannichaa

Kaayyoon qorannoo kanaa Baayina dhukkubsattoota ‘Tiibii’/daranyoo sombaa, qoricha
Rifampicin jedhamuun wal baruu fi wal baruu dhabuu Bacteria M. tuberculosis jedhamuu fi
sababoota/ka’umsa dhukkubni irraa nama qabuu shakkamtoota dhukkuba ‘Tiibii’/daranyoo

sombaa irratti gorannoo adeemsisuu dhafi.
Miidhaa Qorannichaa

Dhukkubbiin xigqaan yeroo dhangala’oo duguggurruu dugdaa keessatti argamuu fi dhangala’oo

kanneen biro fudhatan dhagahamuu mala. Sodaanis akkasuma isinitti dhagahamuu mala.

47|Page



Faayidaa Qorannichaa

Qorannoon kun kallattiidhumaan faayidaa isinii kennuu dhabuu danda’a, garuu bu’aan
gorannicha irraa argamuu qorannoo si’ataa dhukkuba sombaa qorichaa wal bare dafanii adda
baasuu hojiirra oolchuu fi yaaluun du’a sababa dhukkuba kanaan dhufuu gadi xiqqeessuu ni

danda’a.

Yoo gaama gorannichaa tahuu yookan dhiisuu barbaadde

Qaama goranichaa tahuus yookan dhiisuuu ni dandeessa.

Icciitii Eeguu

Ichiitii keessan eeguun dhirgama keennaa. Qaama qorattootatin alatti maqgaa keessan barreeffama

kamiinuu irratti hin fayyadamnuu.

Kafaltii

kaffaltiin qaama qoratamaaf kennamu kan hin jirre ta’uu isiin beeksifna.

Mirga akka gaama hirmaataa

Qorannoon kun Universiitii  Finfinneetti, boordii seera gorannoo ilaaluu irraa ilaalamee,
mirkanaayee hospitaala rifaraalii Gobbaa irraa heeyyamameera. yoo gaaffii faayidaa

gorannichaafi mirgaa akka gaama hirmaatatti gabaattee gaafatuu dandeessa.

Email: tayewakuma2l@gmail.com.

Bilbila: 0913922965/0946934471.

Hirmaannaa fi gargaarsa keessaniif galata argadhaa!
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Consent Form for Adult Participant’s (>18 years) (English Version)

I have read the information above, or it has been read to me. | have been given the opportunity to
ask questions and my questions have been answered to my satisfaction. | voluntarily consent that
| would participate in this study to give the specimen required for laboratory analysis and |

understand that | have the right to withdraw from the study at any time.

Patient Name signature Date

Investigator name signature Date

Consent Form for Adult Participant’s (>18 years) (Afaan Oromoo Version)

Ani odeeffannoo hirmaannaa gorannoo taasifamu kana dubbise ykn naaf dubbisamee jira.
Akkasumas carraan gaaffii gaaffachuu fi gaaffiin gaafadheef deebii quubsaanis naaf kennamee
jira. Kanaaf qaama qorannoo kanaa ta’uuf fedhii koon kanan walii gale ta’uu, saamuda qorannoo
kanaaf barbaachisu kennuufis walii galuu koo fi gorannoo kana yeroon barbaadettis adda kutuu
akkan danda’u hubadheera.

Magqgaa dhukkubsataa...................cooi. Mallattoo.................. Guyyaa...............

Gaggeessaa qOranNO0. .....vuueeenreereeaneeenneennnanns Mallattoo.................. Guyyaa...............
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Information sheet for parents/guardians (English version)

Name of Organization:-Department of Microbiology. Immunology and Parasitology, College
of Health Sciences, Addis Ababa University

Principal Investigator: Wakuman Taye

Title: Prevalence of Mycobacterium tuberculosis its Rifampicin-resistance pattern and associated
factors among presumptive Pulmonary and Extra Pulmonary Tuberculosis patients at MWU
GRH, Southeast Ethiopia

Introduction

I would like to conduct a research entitled with the Prevalence of Mycobacterium tuberculosis its
Rifampicin-resistance pattern and associated factors among presumptive Pulmonary and Extra
Pulmonary Tuberculosis patients at MWU GRH, Southeast Ethiopia. | am requesting you to
allow your child to voluntarily participate in this study, and inform you about the purpose,
responsibility of investigators or data collectors to keep confidentiality and how | am going to
use the data. Please take as much time as you need to read or listen to the information provided

here.

Purpose of the study

The purpose of the study is to determine the Rifampicin-resistance pattern of Mycobacterium
tuberculosis and associated risk factors among presumptive Pulmonary and Extra Pulmonary
Tuberculosis patients at MWU GRH, Southeast Ethiopia

Possible Risks (During sample collection)

No risks for your child when providing sputum samples and there may be minimal pain when
providing samples other than sputum. Generally, it is very unlikely that participation in this
research will expose your child to any physical, social or psychological risks.

Possible Benefits

Participation in this research may not benefit your child directly. But results from this study will
be used to inform decisions in implementation and strengthening of programs aimed at

controlling, rapid diagnosis and detection of Rifampicin (RIF) resistance M. tuberculosis, regular
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monitoring of drug resistance TB as essential for tuberculosis management and earlier treatment
initiation in Ethiopia.

Participation in the Research

You are free to decide if your child wants to be part of this research or not.

Confidentiality

I will protect information about your child taking part in this research to the best of our ability. |
will neither use your child name in any reports nor discuss your child participation with anyone
outside the research team.

Payment

No payments will be made for participation.

Leaving the Research

You may end your child participation at any time with no negative consequence to your child.
Your child rights as a Participant

This research has been reviewed and approved by the Addis Ababa University ethical review
board and permission from MWU GRH. If you have any questions about how your child are
being treated by the study or your child rights as a participant you may contact through:

Email: tayewakuma2l@gmail.com.

Telephone number: 0913922965/0946934471

Thank you for Participation and cooperation!
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Information sheet for parents/guardians (Afaan Oromoo version)

(Waraqaa odeeffannoo Warra/Guddiftoota daa’immaniif)

Magaa Dhaabbatichaa:-Department of Microbiology, Immunology and Parasitology, College
of Health Sciences, Addis Ababa University

Gaggeessaa qorannoo: Waaqumaan Taayyee

Mata duree: Prevalence of Mycobacterium tuberculosis, its Rifampicin-resistance pattern and
associated factors among presumptive Pulmonary and Extra Pulmonary Tuberculosis patients at
MWU GRH, Southeast Ethiopia

Seensa

Ani kanan isin gaafadhu qorannoo kaadhimamaa digirii 2ffaa Universiitii Finfinnee kanaan
shakkamtoota dhukkuba sombaa irratti taasifamu irratti fedhii keessaniin Mucaan/ Intalli
keessan gooda akka fudhattanii dha. Gareen qorannoo kana gaggeessu kaadhimamaa digirii 2ffaa
kanaa fi gorsaa isaa Univeersiitii Finfinneetti barsiisaa Medical Microbiology kan ta’anii dha.

Gaaffilee fi wanta isiniif ifa ta’u kan barbaaddan yoo jiraate gaafattanii hubachuu dandeessu.

Kaayyoo gorannichaa

Kaayyoon qorannoo kanaa Baayina dhukkubsattoota ‘Tiibii’/daranyoo sombaa, qoricha
Rifampicin jedhamuun wal baruu fi wal baruu dhabuu Bacteria M. tuberculosis jedhamuu fi
sababoota/ka’umsa dhukkubni irraa nama qabuu shakkamtoota dhukkuba ‘Tiibii’/daranyoo

sombaa irratti gorannoo adeemsisuu dhafi.
Miidhaa Qorannichaa

Dhukkubbiin xiqqaan yeroo dhangala’oo duguggurruu dugdaa keessatti argamuu fi dhangala’oo
kanneen biro fudhatan Mucaa/Intala keessanitti dhagahamuu mala. Sodaanis akkasuma itti

dhagahamuu mala.
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Faayidaa Qorannichaa

Qorannoon kun kallattiidhumaan faayidaa Ilma/ Intala keessaniif kennuu dhabuu danda’a, garuu
bu’aan qorannicha irraa argamuu qorannoo si’ataa dhukkuba sombaa qorichaa wal bare dafanii
adda baasuu hojiirra oolchuu fi yaaluun du’a sababa dhukkuba kanaan dhufuu gadi xiggeessuu

ni danda’a.

Yoo gaama gorannichaa tahuu yookan dhiisuu barbaadde

Qaama qoranichaa tahuus yookan dhiisuuu ni danda’ama.

Icciitii Eeguu

Ichiitii Mucaa/Intala keessanii eeguun dhirgama keennaa. Qaama qorattootatin alatti macgaa

Mucaa/Intala keessanii barreeffama kamiinuu irratti hin fayyadamnu.

Kafaltii

kaffaltiin qaama qoratamaaf kennamu kan hin jirre ta’uu isiin beeksifna.

Mirga Mucaa/lntala keetii

Qorannoon Kun Universiitii  Finfinneetti, boordii seera qorannoo ilaaluu irraa ilaalamee,
mirkanaayee hospitaala rifaraalii Gobbaa irraa heeyyamameera. yoo gaaffii faayidaa

gorannichaafi mirgaa akka gaama hirmaatatti gabaattee gaafatuu daandeessa.

Email: tayewakuma2l@gmail.com.

Bilbila: 0913922965/0946934471

Hirmaannaa fi gargaarsa keessaniif galata argadhaa!l
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Consent form for parents/guardians (English Version)

I have read the information above, or it has been read to me. | have been given the opportunity to
ask questions and my questions have been answered to my satisfaction. | voluntarily consent that
my child participates in this study provided he/she gives assent to give specimen for laboratory
investigation, be a participant in this study and understand that | have the right to withdraw my

child from the study at any time .

Participant name Signature Date

Investigator name Signature Date

Consent form for parents/guardians (Afaan Oromoo Version)

(Guca walii galtee Maatii/Guddiftoota Daa’immaniif)

Ani odeeffannoo hirmaannaa gorannoo taasifamu kana dubbise ykn naaf dubbisamee jira.
Akkasumas carraan gaaffii gaaffachuu fi gaaffiin gaafadheef deebii quubsaanis naaf kennamee
jira. Kanaaf Mucaan/ Intalli koo gaama gorannoo kanaa akka ta’uuf/taatuuf fedhii koon kanan
walii gale ta’uu, saamuda qorannoo kanaaf barbaachisus daa’ima koo irraa akka fuudhamus walii

galuu koo fi gorannoo kana yeroon barbaadettis adda kutuun akkan danda’u hubadheera.
Magaa Maatii............oooeveiniiiiiiiiieeee Mallattoo.................. Guyyaa...............

(Gaggeessaa qOrannOO. ... .....euereeneeneenennennenenne. Mallattoo.................. Guyyaa...............

Assent form for children aged 12-17 years (English version)

| have read the information above, or it has been read to me. | have been given the opportunity to
ask questions and my questions have been answered to my satisfaction. | voluntarily assent that |
would participate in this study provided my parents/guardians give their consent to give
specimen for laboratory investigation, be a participant in this study and understand that | have

the right to withdraw from the study at any time.

Participant name Signature Date

Investigator name Signature Date
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Assent form for children aged 12-17 years (Afaan Oromoo version)

(Guca walii galtee ijoollee umrii waggaa 12 -17 jiraniif)

Ani odeeffannoo hirmaannaa gorannoo taasifamu kana dubbise ykn naaf dubbisamee jira.
Akkasumas carraan gaaffii gaaffachuu fi gaaffiin gaafadheef deebii quubsaanis naaf kennamee
jira. Kanaaf heyyama maatiin koon gaama gorannoo kanaa akkan ta’u walii galuu koo, saamuda
gorannoo kanaaf barbaachisus akka narraa fuudhamus walii galuu koo fi gorannoo kana yeroon

barbaadettis adda kutuun akkan danda’u hubadheera.
Magaa hirmaataa................cooeeiiiiiiinnnn. Mallattoo.................. Guyyaa...............

Gaggeessaa qOranNO0. ......o.vvveerrenreeneennenneannnns. Mallattoo.................. Guyyaa...............
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Annex I11: Questionnaire
Protocol Title: Prevalence of Mycobacterium tuberculosis, its Rifampicin-resistance pattern and

associated factors among presumptive Pulmonary and Extra Pulmonary Tuberculosis patients at
Madda Walabu University Goba Referral Hospital, Southeast Ethiopia

Principal Investigator: Wakuman Taye

Patient’s Card No- Date of Interview

Introduction

Thanks so much for your permission. I am Wakuman Taye, a student pursuing a Master of
Medical microbiology Program at Addis Ababa University School of medicine, Addis Ababa,
Ethiopia. This interview is being conducted as part of a research on the prevalence of
Mycobacterium tuberculosis, its Rifampicin-resistance pattern and associated factors among
presumptive Pulmonary and Extra Pulmonary tuberculosis patients. | would be very much
grateful if you would kindly find some time to answer these questions. Your views, opinions and
contributions are very valuable and important and would go a long way to help me to assess the
Rifampicin-resistance pattern of Mycobacterium tuberculosis and associated factors among
presumptive Pulmonary and EPTB patients. This study is strictly for academic purpose and | can
assure you of the confidentiality on any information that you would provide.

Thanks for your cooperation.

Please tick [\] where appropriate and give the appropriate response to each item as

presented.
Part | Study participant address
Zone:
Woreda/Town:
Kebele:
Part 11 Socio- demographic characteristics of the study participants
1. What is your age? (Years) <15 O 15-39 O
40-59 O >60 0O
2. Sex? Male 0O Female O
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3. Marital Status? Single O Married 0O Separate O
Widowed O Divorced O

4. Educational Level? Illiterate O Elementary O
High School O College and above O

5. Religion? Orthodox O  Muslim O Protestant O
Catholic O  Waagefannaa O  Other

6. Residence? Urban O Rural O

7. Familysize? <4 0O 4-70 >70

8. Occupation? Gov. employed O Self-employed O
Daily laborer O Student O Merchant O
Farmer O House Wife O  other

Part 11

Predisposition for Tuberculosis

9. Do you know about TB and how it is transmitted from one another?
Yes O No O

10. Is there someone who is TB patient in your household?

Yes O No O Don’t know O
11. Have you ever had a friend, neighbor, or colleague with TB?

Yes O No O Don’t know O
12. Habit of Drinking Milk: Raw O Boiled O

Both O | do not drink O

13. Habit of Drinking Alcohol: Sometimes O Always O No O
14. Habit of Smoking Cigarettes: Sometimes O  Always O No O
15. Frequent utilization of congested transportation? Yes O No O
16. Imprisonment history? Yes O No O

17. Do you know someone who is treated for TB more than one times?
Yes O No O

18. If yes (question 14) what relationship do you have with that person?
Family member O
Close friend O
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Noncontact person O

19. Do you have contact with MDR-TB Patients?
Yes O No O

20. Previous history of TB treatment:

Yes O No/New

21. If yes (question 14), (Presumptive DRTB):
New O Relapse O Default O
Failure O lost to follow up O

22. Do you know your HIV test result?
Yes O No O
» If yes, what was your HIV Test Result?  Positive [
Negative O On ART O

23. Site of presumptive TB: Pulmonary O Extra pulmonary O

24. Types of specimens: Respiratory (sputum) O Non respiratory O
» If Non respiratory: Pus 0  Peritoneal O Pleural fluid
Lymph node aspirates 0  Other......

GeneXpert MTB/RIF test result
Detected Not detected Invalid/Indeterminate
M.tuberculosis
Rifampicin —resistance
Name and Signature of the Data Collector/Interviewer.......ccccevevieiiiiieiieiinriiecieninnens
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Questionnaire Afaan Oromoo Version

Prevalence of Mycobacterium tuberculosis, its Rifampicin-resistance pattern and associated
factors among presumptive Pulmonary and Extra Pulmonary Tuberculosis patients at MWU
GRH, Southeast Ethiopia

Lakk. Addaa dhukkubsataa Guyyaa

Kutaa I. Iddoo jireenyaa hirmaattota qorannoo
1. Godina 3. Aanaa 4. Ganda Lakk bilb

Kutaa Il. Ibsituuwwan hawaasummaa hirmaattota gorannoo

1. Ummurii ? (Waggaa) <15 0O 15-39 O 40-39 O >60 O

2. Saala? Dhiira O Dhalaa O

3. Haala fuudhaa ? Hin fuune/heerumne O Fuudhe/heerumte C0Adda bahan O
Gursumeettii O Hiike/hiikte OO

4. Sadarkaa barnootaa? Hin barannedSad 1 ffaaldSad 2ffaaldCollege fi isaa ol]

5. Amantaa? Orthodox 0 Musliimald Protestaantiill Catholicd0 Otherd

6. Iddoo jireenyaa? Magaala OO0Baadiyyaad

6. Heeddumina maatii?<4 0 4-70>70

7. Hojii? Hojjetaa mootummaa O Hojii dhuunfaa O Hojjetaa guyyaa O Barataa/ttuu O

Kutaa II: Ka’umsa sababoota dhukkuba sombaa

8. Waa’ee dhukkuba sombaa fi akkaataa daddarbiinsaa ni beektaa? Eeyyee O Lakki OO
9. Maatii keessaa dhukkubsataan dhukkuba sombaa ni jiraa? Eeyyee O Lakki O Hin beeku O
10. Hiriyyaa, Ollaa ykn hiriyyaa mana barnootaatti dhukkubsataa dhukkuba sombaa ta’e ni

jiraa? Eeyyee O Lakki O Hin beeku O
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11. Aannan ni dhugdaa?: Kan danfe OOKan hin danfined  Lameenuu O Hin dhugu O

12. Dhugaatii alkoolii ni dhugdaa?: Darbee darbee OOYeroo hunda O  Hin dhugu O

13. Tamboo ni aarsitaa?: Darbee darbee OJ Yeroo hunda O Hin aarsu O

14. Nama dhukkuba sombaa si’a tokkoo ol yaalame ni beektaa? Eeyyee O Hin beeku O

15. yoo gaaffiin 14ffaan eeyyee ta’e , hariiroon isin gidduu jiru maali? Miseensa maatii O
Hiriyyaa dhihoo O Hariiroo dhihoo hin gabnu O

16. Dhukkubsataa dhukkuba sombaa qorichaan wal bare waliin haariiroo gabda turee?
Eeyyee O Hingabu O

17. Dhukkuba sombaa yaalamtee beektaa? Eeyyee OO0  lakki/Miti OO

18. Yoo gaaffii 17ffaan eeyyee ta’ee Relapse O Default O Failure O lost to follow up O

19. Qorannoo HIV/AIDS taasistee beektaa? Eeyyee OO lakki/Miti O

20. Gaaffii 19 ffaan eeyyee yoo ta’e, firiin qorannoo maal ture? Positive 0 Negative O Yaala
Irraa/on ART O Hin beeku O

21. Yeroo hunda geejjiba imaltoonni itti heeddummaatan ni fayyadamtaa? Eeyyee [0 lakki O

22. Seenaa mana sirreessaa gabdaa? Eeyyee O lakki O

Magaa fi mallattoo odeeffannoo funaanaa
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