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Abstract: Tuberculosis (TB) is an infectious disease cause by Mycobacterium tuberculosis and it remain
one of the major public health problem. This study was to detect resistance to second line anti-tuberculosis
among patient attending national tuberculosis and leprosy training centre Zaria, Nigeria using Lowenstein
Jensen proportion (phenotypic) methods. A total 6125 patients were recruited, out of which 775 (12.6%)
were MTB positive and 100 out of 775 were resistant to rifampicin by Xpert MTB/RIF with a prevalence
of 13%. Out of 100, (90%) were culture positive while 7 (7%) were culture negative and 3 (3%) were
contaminated. All of the ninety (90) samples that were culture positive were confirmed as Mycobacterium
tuberculosis complex using immunochromatoghapic test. Seventy (77.7%) isolates were found to be pan
susceptible while twelve (13.3%) and eight (9%) were resistant to Fluoroquinolones and Aminoglycoside
respectively. Resistance of Mycobacterium tuberculosis to second line anti-TB drugs in this study was
observed to be high among age groups 31-45 and 16-30 years who are male living in urban setting. It was
also observed to be high among non-reactive HIV that have not taken alcohol before and among those that
were not previously treated with TB drugs, even though there’s no statically association between the drug
resistance and social-demographic or risk factors in this study. This study has shown high prevalence of
drug resistant tuberculosis among patient attending national tuberculosis and leprosy training centre Zaria,
Nigeria. The proportions of resistance detected in this study serve as possible indicator of the future
emergence of XDR-TB in Nigeria. There is a need for close monitoring of TB patients for proper treatment
and compliance to prevent drug resistant tuberculosis. However for the correct management patients with
resistance to any of the SLD, results must be confirmed by phenotypic drug susceptibility testing.

INTRODUCTION
uberculosis (TB) is one of the
world’s deadliest infectious disease,
it is estimated that one-third of the
global population is infected with
Mycobacterium tuberculosis (MTB), it
claims three lives every minute and it
remained one of the top 10 causes of death
worldwide in 2015 (WHO, 2016). Nigeria is
ranked 4th among 20 high TB burden
countries with tuberculosis; the country has
an estimated burden of pulmonary TB of
219 per 100,000 populations between 15
years and above (WHO, 2019).
Multi-drug resistant tuberculosis (MDR-TB)
is refers to strain of Mycobacterium
tuberculosis that is resistant to at least two
most important anti-TB drugs rifampicin
(RIF) and Isoniazid (INH). Following WHO
guidelines issued in May 2016, all cases of
rifampicin–resistant TB (RR-TB), including
those with multidrug-resistant tuberculosis
(MDR-TB), should be treated with a second
line MDR-TB regimen (WHO, 2016). There
were an estimated 3.4% and 18% cases
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among new and previously treated cases that
had MDR/RR-TB. There were about 214,
000 deaths from MDR/RR-TB in 2018 and
in Nigeria, there were estimated 4.3% of
news cases and 15% among previously
treated cases with MDR/RR-TB (WHO,
2019).
Extensively drug resistant
tuberculosis is defined as multi drugresistant tuberculosis (MDR-TB) plus
resistance to a fluoroquinolones and at least
one of the three injectable second line drugs
(amikacin, kanamycin, and capreomycin)
(WHO, 2016).
The emergence of multi drug resistant TB
(MDR-TB) and extensively drug resistant
TB (XD-TB) threatens the effort to reduce
the global burden of tuberculosis (Jassal et
al., 2009). The most effective control
measure for checking the spread of TB is to
detect it early and treat it optimally at the
earliest. Culture on Lowenstein-Jensen solid
medium require about 100 bacilli/ml of
specimen for specimen for recovery of
mycobacterium, and is the gold standard for

4987

Suleman et al., 2020

Nigerian Journal of Microbiology, 34(1): - 4987 - 4997

microbiological diagnosis of tuberculosis in
developing countries (Morcillo et al., 2008).
Patient with MDR-TB and in particular,
XDR-TB have a significantly poorer
prognosis than patients with TB caused by
drug
susceptibility
Mycobacterium
tuberculosis. They have a higher probability
of death, treatment failure, longer
hospitalization and treatment duration
(Johnston et al., 2009).
Conventional
method that is proportional method (PM) is
the gold standard for drug susceptibility
testing
(DST)
of
Mycobacterium
tuberculosis, which is heavily rely on
(Ajbani et al., 2012). Early detection of drug
resistance is crucial to prevent the
transmission of drug-resistant TB and
averting mortality rate (Barnard et al.,
2008).
MATERIALS AND METHODS
The National Tuberculosis and Leprosy
Training Centre (NTBLTC) Saye, is located
in Zaria, Kaduna State, Nigeria. The Centre
has one of the two National Tuberculosis
Reference Laboratories (NTRL) in Nigeria,
which serve as the largest TB referral
laboratory in the northern Nigeria. The
NTRL is equipped with both biosafety level
2 and 3 (BSL 2&3). Ethical approval was
obtained from research ethical committee of
the NTBLTC, Zaria. The sample size of this
study was determined using an estimated
prevalence of the infection (MDR/RR-TB) is
4.3% in Nigeria (WHO, 2016). Six three
(63) sample size was obtained but in order to
increase precision and minimize error, the
total number of sample size were rounded up
to 100. Patients attending NTBLTC Saye,
Zaria, serve as the study population. All
Xpert MTB/RIF resistant patients who
consented were enrolled and all those who
did not consent and all consenting Xpert
MTB/RIF negative patients were not
enrolled.
Sample Collection
Two sputum samples were collected from
the patients; the patient was asked to inhale
deeply 2-3 times and cough deep from the
lungs and spit the sputum carefully into the
container to avoid contaminating the outside
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container. The sputum samples were
collected in 50 ml capacity universal
container, 3-5 ml and should be
mucoid/purulents in appearance (NTBLCP,
2014).
Analyses of Samples
Xpert MTB/RIF assay
The Xpert MTB/RIF assay (ceipheid) is a
real time polymerase chain reaction (RTPCR) technology, which is self-enclosed,
rapid molecular test for the simultaneous
detection of Mycobacterium tuberculosis
(MTB) and its resistance to rifampicin
(RIF). The assay uses sputum sample which
can give a result in less than 2 hours, 2:1 of
the sample reagent buffer to the sputum
would be mix together. The mixtures were
mixed by shaking vigorously 20 times and
allowed to stand for 10 minutes; it was then
shaking 20 times and allows it to stand for 5
minutes. Two ml of the mixtures was then
be inoculated into the cartridge and test is
started. After the test, the result were printed
and interpreted as MTB not detected as
negative, MTB detected RIF not detected as
positive but no resistance, while MTB
detected RIF detected as positive and
resistance to rifampicin (Boehme, 2010).
Media Preparation
For the growth of Mycobacterium
tuberculosis, Lowenstein Jensen media base
was prepared and used according to the
manufacturer instruction (Difco laboratories,
BD Company). The media was prepared by
weighing 37.2g of the powder and was
dissolved in 600ml of distilled water
containing 12 ml glycerol, mixed
thoroughly. The solution was then heated
with frequent agitation to completely
dissolve the powder. The solution was then
autoclave at 121ºC for 15 minutes; it was
allowed to cool down between 45ºC-60ºC.
One thousand ml of fresh, homogenized egg
was prepared and added aseptically into
solution and mixed thoroughly. The media
were then dispensed into sterile 15ml falcon
tubes, slanted and inspissated at 85ºC for
45minutes, the prepared media was then
incubated at 37ºC for 48 hours for sterility
check control and reference strains of
Mycobacterium tuberculosis and
non
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tuberculous Mycobacteria were used for
performance check (Concepcion et al.,
2001).
Digestion and Decontamination of
Sputum Specimen.
All samples that are Xpert MTB/Rif positive
were processed using NALC-NaOH-sodium
citrate solution. The NALC-NaOH-sodium
citrate solution was prepared as described by
Kent and Kubica, 1985. To the 50ml falcon
tube containing 3-5ml of sputum sample, an
equal volume of NALC-NaOH- citrate
reagent was added and the tubes were vortex
for 30 second and allowed to stay for 15 min
with vortexing in every 5 minutes interval.
Following 15mins of incubation at room
temperature, phosphate buffer saline was
added to 45ml mark and centrifuge at
3000×g for 15min, the supernant was
discarded and the pellet material were reH
suspended with 1-2 ml phosphate buffer (p
6.8) and mixed by inversion. The pellet
served as inoculums (Sharma et al., 2012).
Isolation of the Mycobacteria
Lowenstein Jensen media was inoculated
with 0.1 ml of the inoculums from the
sediment. All culture tubes were incubated
at 37ºC in slanting position with the
loosened caps and observe for the first three
days. Caps were then tightened after three
days of incubation and tubes were observed
macroscopically
for
growth
weekly
thereafter for a period of 8weeks. Tubes
showing evidence of growth within the
period of incubation were removed and
smear was made from the growth and stain
using ziehl neelsen procedure (Concepcion
et al., 2001). Absence of growth at the end
of eight (8) weeks were considered as
negative culture. All contaminated samples
were recorded separately (Sharma et al.,
2012).
Identification of the Isolates
Mycobacterium tuberculosis complex were
identified using rapid identification test, a
rapid chromatographic immunoassay for the
qualitative detection MPT64 protein fraction
that is secreted from MTBc cell during
culture. Colonies were harvested from AFB
smear-positive culture tube and were
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suspended, emulsified in 2.0 ml cryovial
tubes containing 200 µl of buffer, 100 µl of
the emulsify colonies be used as the
inoculums. If the MPT64 antigen is present
in the sample, a pink to red color reaction is
produced on both test and control lines and
if the MPT64 antigen is absent in the
sample, a color reaction produce pink to red
line on the control line only while absence of
control line was regarded as invalid (Becton
Dickson, 2015).
Preparation of Lowenstein Jensen
Medium Containing Drugs.
The second line anti-tuberculosis drugs,
which include Amikacin and Ofloxacin were
obtained from Molekula while Kanamycin
and Capreomycin, were obtained from
Sigma Aldrich (St.Lious, Missouri USA).
Amikacin, Kanamycin, and Capreomycin
were dissolved in sterile distilled water;
while Ofloxacin was dissolved in 0.4%
NaOH. The final concentration of Amikacin,
Kanamycin, Capreomycin, and Ofloxacin
were (30µg/ml),(30µg/ml),(40µg/ml) and
(2.0µg/ml) respectively, and they were
incorporated into the Lowenstein Jensen
medium and inspissapated at 85ºC for 45
minutes, then the medium was incubated at
37ºC for 48 hours sterility check (WHO,
2012).
Drug Susceptibility Testing by Proportion
Method
The drug susceptibility test was carried-out
using indirect proportion method on
Lowenstein
Jensen
medium.
The
Mycobacterium tuberculosis colonies from
culture were harvested using a sterile loop
and suspended in 15 mls falcon tubes
containing sterile distilled water, and 5
sterile glass beads, vortexed for 30 seconds
and allow to stand for 15 minutes for the
larger bacteria aggregates to settle down.
The homogenous upper part of the
supernatant was transferred aseptically into
another tube, bacterial suspension was
adjusted equal to McFarland standard 1 for
visual comparison. The bacteria suspension
equivalents to Mcfarland No.1 was diluted
into tenfold serial dilution of 10-1, 10-2, 10-3,
and 10-4.
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The tubes were arranged in order of C1, C2,
C3, Kn, Amk, Cp, and Ofl, representing
control 1, control 2, control 3, kanamycin,
amikacin, capreomycin, and ofloxacin
respectively. 100 µl of the bacteria
suspension was taken from 10-4 dilution and
inoculated into C3, likewise 100µl from 10-3
dilution was inoculated into C2 while 100µl
from 10-2 dilution was inoculated
noculated into C1
and other tubes containing both first and
second line drugs. Incubation was in a
slanting position with loosen caps for 24
hours and caps would be tighten and return
to upright position at 37ºC for 4-6
4 weeks.
Result were read at 4 weeks and
nd final result
was reported after 6weeks, growth on
culture would be recorded and reported as
follows: No growth as Negative, 1-50
1
colonies as actual count, 50-100
100 colonies as
+, 100-200
200 colonies as ++ (innumerable
colonies) and
≥200
200 colonies as +++
(confluent
nfluent growth). The resistance or
7000

susceptibility to a given drug was
determined using the proportion (Bwanga,
2009).
Mycobacterium
tuberculosis
reference strain for second line drugs with
the following pattern (SRRR) which is
susceptible ofloxacin but res
resistance to
kanamycin, amikacin and capreomycin and
RSSS resistance to Ofloxacin but susceptible
to kanamycin, amikacin and capreomycin
serve as controls. All strains were subculture
in Lowenstein- Jensen medium for a
maximum of 8 weeks (Sagonda et al., 2014).
RESULTS
A total of six thousand one hundred and
twenty five (6125) samples were screened,
out of which 775 were positive by Xpert
MTB/RIF assay with a prevalence of
12.65% and one hundred (100) out of 775
positive samples were resistance to
rifampicin with a prevalence of 13% (Figure
1 and 2).
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Figure 2: Prevalence of Rifampicin Resistant Mycobacterium Tuberculosis Using
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MTB/RIF Assay
Out of one hundred (100) samples that were
rifampicin resistant, 90 (90%) were culture
positive while 7 (7%) were culture negative
and 3 (3%) were contaminated. All of the
ninety (90) samples that were culture
positive were confirmed using rapid
immunochromatoghapic
test
as
Mycobacterium tuberculosis complex (Table

1). Twelve (13.3%) out of the ninety
Mycobacterium tuberculosis isolates were
resistance to ofloxacin and seventy eight
(86.7%) were found to be pan susceptible to
the second line anti-TB drugs. Eight (9%)
were resistance to kanamycin and amikacin
while seven (8%) were only resistance to
capreomycin (Table 2).

Table 1. Culture Results Using Lowenstein Jensen Medium (N=100)
Culture
Frequency
Percentage (%)
Positive
90
90
Negative
7
7
Contaminated
3
3
100
100
Total
Table 2. Drug Susceptibility of Mycobacterium Tuberculosis Complex By Lowenstein
Jensen Proportion Method (LJPM)
Drugs
Ofloxacin
Kanamycin
Amikacin
Capreomycin
Resistance (%)
12 (13.3)
8 (9)
8 (9)
7 (8)
Susceptible (%)
78 (86.7)
82 (91)
82 (91)
83 (92)
No XDR-TB was detected while pre
extensively drug resistant tuberculosis (pre
XDR-TB)
due
to
fluoroquinolone
(ofloxacin) resistance was observed to be
13.3% and pre XDR-TB due to

aminoglycosides
(kanamycin
or/and
amikacin or/and capreomycin) resistance
was observed to 9% and 77.7% were pan
susceptible to the second line anti-TB drugs
(Table 3).

Table 3: Drug Resistance Pattern By Lowenstein Jensen Proportion Method
Resistance pattern
LJ Proportion method
Percentage (%)
XDR-TB
0
0
Pre XDR-TB (Ofloxacin)
12
13.3
Pre XDR-TB
8
9
(Kanamycin/Amikacin/Capreomycin)
Pan susceptible
70
77.7
Total
90
100
Key: XDR-TB: Extensively drug resistant tuberculosis, Pre XDR-TB: pre extensively drug
resistant tuberculosis
The age distribution among the respondents
showed that no XDR-TB was detected
between the age groups. However, resistance
due to ofloxacin or aminoglucosides
(kanamycin
or/and
amikacin
or/and
capreomycin) was detected to be high
between the age groups 31-45 and 16-30
while no resistance due to SLDs was
detected among the age groups 0-15 and >60
and there were more male who lives in urban
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settings with resistance to SLDs in this
study. The highest prevalence of SLDs
resistance obtained in this study was among
non-reactive HIV, those without history of
taken alcohol and those that were not
previously exposed to TB treatment.
However, all of the social-demographic and
risk factors observed in this study were not
statistically significant p ≤. 0.05 (Table 4).

Suleman et al., 2020

Nigerian Journal of Microbiology, 34(1): - 4987 - 4997

Table 4. Socio-Demographic and Risk Factors in Relation to Tuberculosis
Proportion Method
Demographic
No. positive
Percentage No. positive Odd ratio
and risk factors
(Pre XDR(%)
(XDR-TB)
TB)
Age (Years)
0-15
0
0
0
16-30
7
35
0
31-45
12
60
0
46-60
1
5
0
>60
0
0
0
Gender
Male
13
65
0
0.69 (0.24-2.0)
Female
7
35
0
Residence
Rural
8
40
0
1.06 (0.38-2.93)
Urban
12
60
0
HIV status
1
5
0
Reactive
Non-reactive
12
60
0
Unknown
7
35
0
Alcohol
Yes
2
10
0
2.48 (0.39-15.99)
No
18
90
0
Previous
treated TB
Yes
3
15
0
0.71 (0.18-2.75)
No
17
85
0
Key:
Pre XDR-TB= pre extensively drug resistant Mycobacterium tuberculosis
XDR-TB= extensively drug resistant Mycobacterium tuberculosis
DISCUSSION
The
prevalence
of
Mycobacterium
tuberculosis was found to be 12.65% by
Xpert MTB/RIF assay this could be due to
the study site which is referral hospital and
decentralization of this Genexpert machine
to other hospital. Our findings in this study
were lower than 22.9% reported by Ikuebe et
al., (2018) in Bayelsa and that of Panwal et
al., (2018) who reported 27.8% in Kaduna.
Resistance due to rifampicin by Xpert
MTB/RIF assay was found to be 13%, this
could be attributed to the study site which is
referral hospital and decentralization of this
Genexpert machine to other hospital.
Resistance to rifampicin obtained in this
study agrees with the work of Ikuebe et al.,
(2018) who reported 14.7% in Bayelsa but
Nigerian Journal of Microbiology 2020
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By LJ
P value

0.5026

0.4839

0.8875

0.5945

0.3349

0.6468

lower than 16.2% reported by Panwal et al.,
(2018) in Kaduna and higher than the 8.9%
as reported by Akanbi et al., (2017) in
Plateau State.
Ninety (90%) of the isolate were culture
positive and confirmed using rapid
immunochromatographic
test
as
Mycobacterium
tuberculosis
complex
(MTBC), this may be due to primary
screening tool (Xpert MTB/RIF) used in this
study which can only detect MTB/RIF
resistance and all the samples were
MTB/RIF resistance, the use of moderate
decontaminant (4% NaOH) which allow
more recovery of Mycobacteria in sputum
sample, this agrees with the finding of
Chihota et al., (2010) who reported 88.9% in
South Africa and that of Mamuda et al.
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(2017) who reported 86% in Kaduna State
but higher than 79.5% obtained by Molinamoya et al., (2018) in Abuja . Seven (7%)
were culture negative, this could be due to
presence of dead bacilli, longer time of
exposure of the viable organism to the action
of sodium hydroxide (NaOH) used during
decontamination or low number of viable
tuberculosis (TB) bacilli that cannot be
detected by LJ media, this was in agreement
with the findings of Mamuda et al., (2017)
who reported 8% in Kaduna State and that of
Molina-moya et al., (2018) who reported
8.6% in Abuja but higher than 4.9% reported
by Chihota et al., (2010) in South Africa.
While contamination rate was found to be
3% which is within the acceptable limit of
World Health Organization (WHO) of 3-5%;
this could be due to high quality standard of
the laboratory used for the study and this
could also be due to the number of samples
used in this study, this contamination rate is
lower than 9.3% reported by Chihota et al.,
(2010) in South Africa, 6% reported by
Mamuda et al., (2017) in Kaduna and 6% as
reported Aliyu M.S. (2015) in Kaduna state
as well as 11.9% reported by Molina-moya
et al., (2018) in Abuja.
The ofloxacin resistance was found to be
13.3%, this might be due inappropriate
usage of these drugs especially FLQs
including ofloxacin due to its broad
spectrum of activity against gram-negative
and
gram-positive
organisms
most
commonly prescribed and used in the
treatment of respiratory tract infections,
other infections other than tuberculosis and
are readily available in pharmacies without
prescription with easy access and
inappropriate use of these drugs increase the
risk for drug resistant TB emergence. Our
findings agrees with the findings of Tasnim
et al., (2018) in Bangladesh who reported
13.24%, Hu et al., (2013) who reported
12.6% in China and that of Kim et al.,
(2010) who reported 11.3% in South Korea
but higher than 6% reported by Adam et al.,
(2017) in Sudan and 7% reported by Tuelo
et al., (2019) in Botswana but lower than
17.9%, 22.2%, 26.3% and 55.94% reported
by Hoa et al., (2016) in VietNam, Oudghiri
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et al., (2018) in Morocco, Jain et al., (2012)
in India and Adwani et al., (2016) in India
respectively. Resistance due to kanamycin
(KM), amikacin (AM) and capreomycin
(CM) were found to be 9%, 9% and 8%
respectively in this study all TB cases who
were resistant to KM were also resistant to
AM and CM with the exception of one
capreomycin which is contaminated, using a
combination of aminoglycoside (KAN or
AMK) and cyclic peptide (CAP) is
equivalent to using a single drug with
respect to the development of drug
resistance.
Our findings agrees with the study
conducted by Jain et al., (2012) who
reported 13.5% in India, Hu et al., (2013) in
China reported 15% for kanamycin, 11.6%
for amikacin and 10.8% for Capreomycin,
and that of Kim et al., (2010) who reported
8.3% in South Korea but higher than the
2.22% for kanamycin, 3.33% for amikacin
and 1.11% for capreomycin reported by
Oudghiri et al., (2018) and 2.94% reported
by Tasnim et al., (2018) in Bangladesh and
that of Hoa et al., (2016) who reported 6.0%
in VietNam .
Our findings revealed that no XDR-TB was
detected in this study, a high proportion of
pre XDR-TB due to ofloxacin resistance was
observed to be 13.3% while pre XDR-TB
due
to
kanamycin,
amikacin
and
capreomycin resistance was observed to be
9%. The exposure of rifampicin or multidrug
resistant TB patients to fluoroquinolones
such as ofloxacin, ciprofloxacin and
levofloxacin is common because these drugs
are readily available in the open market for
the treatment of other infections. The
indiscriminate use of these antibiotics may
have contributed to the evolution of resistant
pre-XDR-TB cases found in this study and it
could be due to inadequate treatment by
health providers, drugs may be of poor
quality and low compliance to full therapy
by TB patients and some mutation that were
express by this organism does not confer any
resistance and in some cases the mutations
identified are silent and are not always
related to the acquisition of resistant. Our
findings in this study was higher than that of
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Daniel et al., (2013) in Nigeria who reported
16.7%, 17.9% reported by Hoa et al., in
VietNam (2016) and 19.2% reported by of
Gallo et al., (2018) in Brazil, but lower than
27%, 39.5% and 42.3% as reported by
Sagonda et al., (2014) in Zimbabwe, Rao et
al., (2015) in Karachi and Jain et al., (2012)
in India respectively. There’s an increase in
the rate of pre XDR-TB reported globally. A
large proportion of RR-TB isolates 77.7%
were susceptible to second line anti-TB
drugs, this is in agreement with 73%
reported by Sagonda et al., (2014) in
Zimbabwe.
Prevalence of pre XDR-TB was high among
age groups 31-45 and 16-30 years, the
probable cause of the higher numbers of
drug resistant TB in this groups might be
because they are economically and
reproductive active groups and may also be
attributed
due
to
their
frequent
movement/interaction, greater exposure to
the environment, coming in contact with
more people outdoors and higher case
notification due to greater health awareness
and concern among young adults and usually
good quality sputum are obtained within
these active groups, this agrees with the
study by Murase et al., (2010) who reported
between 21-40 years in Japan, 20-39 years
reported by Tuelo et al., (2019) in Botswana
but slightly differ from the study conducted
in India by Adwani et al., (2016) and Daniel
et al., (2013) in Nigeria who found higher
numbers of pre XDR-TB cases among the
young adult group, with ages ranging from
18-25 years and 15-29 years respectively
and that of Tasnim et al., (2018) in
Bangladesh who reported higher number of
pre XDR-TB cases in the age group of 21 30 years . Pre XDR-TB was found to be
higher in male (65%) compared to the
female (35%), this agree with the findings of
Mirza et al., (2013) in Pakistan who reported
66.6% for male and 33.3% for female but
higher than the study reported by Adwani et
al., (2016) in India who reported 55.1% and
44.9% among male and female respectively
and lower than 78% for male and 22% for
female reported of Hoa et al., (2016) in Viet
Nam, this was thought to be related to
Nigerian Journal of Microbiology 2020
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alcohol
and
smoking
dependency,
imprisonment status where more male than
female are involve and it could be due to
less number of female participants in this
study.
The high prevalence of pre XDR-TB was
observed to be slightly higher (60%) among
urban resident than those living in rural
setting (40%), this could be as a results of
less awareness of the disease and its mode of
transmission, congestion and overcrowding
commonly found in urban market places,
mosque, church, and football watching
centers, it could also be attributed due to the
lesser number of patient from rural setting
than urban setting in this study, there’s no
association between pre XDR-TB and type
of residency. The high prevalence of pre
XDR-TB in this study was observed to be
among non-reactive HIV patients (60%), this
could be related to the fact that HIV does not
cause drug resistance but rather predispose
individuals to TB/drug resistant TB infection
or disease progression, our findings agrees
with the study reported by Hoa et al., (2016)
in Viet Nam who reported high prevalence
of drug resistance (pre/XDR-TB) were
among HIV sero-negative only but disagree
with the study by Tuelo et al., (2019) who
reported high prevalence among HIV seropositive. Statistical analysis showed there’s
no statistically association between HIV and
drug resistance (pre XDR-TB/XDR-TB)
with p ≤ 0.05.
The prevalence of pre XDR-TB in relation
to alcohol drinking was high among those
that have not taken alcohol before (90%)
compared to those that have taken alcohol
before (10%). Statistically analysis revealed
no association between alcohol consumption
and drug resistance (pre XDR-TB/XDR-TB)
with p ≤ 0.05; this could be due to the
number of respondent for alcohol
consumption and location of this study. The
high prevalence of pre XDR-TB was among
those that were new cases or not exposed to
TB drugs were 85%, this could be due to the
transmission of this infectious organism
directly from patient who have drug resistant
strains to another person and could be due to
the sampling, by which majority of the
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sample in this study were from patient who
were not treated with anti-TB drugs.
Statistical analysis showed that no
association exist between previous TB and
drug resistance, our findings agrees with the
study by Hoa et al., (2016) in VietNam who
reported high prevalence of pre XDR-TB
among new cases (19.5%) than in previously
treated cases (16.3%).
CONCLUSION
This study detects high resistance of M.
tuberculosis to either ofloxacin or second
line injectables (amikacin, kanamycin or
capreomycin). This study identifies the need
for more awareness to the general public on
the mode of transmission of tuberculosis and
there’s need to monitor over the counter
sales of some of the drugs used in the
treatment of TB patients specifically
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