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Abstract

Background: The persistent exposure of bacterial strains to a multitude of -lactams has induced
a dynamic and continuous production and mutation of f-lactamases in bacteria, expanding their
activity even against the third and fourth generation cephalosporins such as ceftazidime,
cefotaxime and cefepime and against aztreonam. The presence of ESBL has been associated with
increased mortality, longer duration of hospitalization and increased hospital cost (Hang et al.,
2019).

Aim: The study was aimed to determine ESBL producing isolates among multidrug resistance
uropathogenic isolates of E. coli and Klebsiella sp isolated from the three major hospitals in Kano
State, Nigeria. A total of one hundred and thirty-one (131) suspected Klebsiella sp. and E coli
isolates were collected from the Microbiology laboratory of all the 3 study sites i.e., Murtala
Muhammad Specialist Hospital (MMSH), Muhammad Abdullahi Wase Teaching Hospital
(MAWTH) and Aminu Kano teaching hospital (AKTH) all in Kano State, North West Nigeria.
Isolates were subjected to Gram staining, morphological and biochemical characterization as well
as MicrogenTM Gram negative Identification A system. Antibiotic susceptibility testing was
conducted using modified Kirby-Bauer disc- diffusion method.

Results: Result showed that all the isolates were susceptible to gentamicin (100%), 75% and 67%
susceptible to ciprofloxacin and amoxicillin-clavulanic acid respectively. The resistance pattern
of the isolates was observed to be cephalothin (77.5%), cefpodoxime (72.5%), ampicillin (57.5 %),
tetracycline (52.5%), sulfamethoxazole-trimethoprim (50%), ceftriaxone (40%), amoxicillin-
clavulanic acid (32.5%) and ciprofloxacin (25%). Klebsiella sp. showed higher resistance to
cephalexin (90%), ampicillin (90%), cefpodoxime (80%), and then tetracycline (60%) while
resistance of E. coli to cephalexin, cefpodoxime, and tetracycline were 73.3%, 70%, and 50%
respectively. Out of the 22 MDR isolates, 14 (63.6%) were E. coli and 8 (36.4%) were Klebsiella
sp. Eight (8) (20 %) were XDR with no PDR strain detected. Eight (8) of these XDR were E. coli
while 6 were Klebsiella sp.
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Conclusion: The outcome of this study has also demonstrated the palpable presence of ESBL
producing bacteria strains from the major hospitals within Kano metropolis.

Keywords: Antibiotics, Escherichia coli, Klebsiella, Kano, susceptibility pattern

Introduction

The emergence and spread of drug-resistant microbes is far more rapid than the introduction of
new medicine into clinical practice (Ling, 2015). The introduction of antibiotics around World
War Il represented a revolution in therapeutic medicine and has saved millions of lives. When
penicillin was introduced in the 1940s a “golden age” of antibiotic discovery began and during the
next three decades several new classes of antimicrobial agents with different targets of action were
introduced to the market (Peirano et al., 2012).

Antibiotic resistance is a worldwide problem that can cross international boundaries and spread
between continents very easily and speedily. World heath readers have described antibiotics
resistant organisms as “nightmare bacteria” that pose a “catastrophic threat” major threat to people
across the world. The wrong use of is the single most important factor leading to antibiotic
resistance around the world (CDC, 2013). The emergence of antibiotic resistance in the
management of UTI is a serious public health issue, particularly in the developing countries where
apart from high level of poverty, ignorance and poor hygienic practices, there is also high
prevalence of fake and spurious drugs of questionable quality in circulation (Agbagwa et al.,
2022). Besides, antibiotics are available over the counter in all over Nigeria which contributes to
the misuse and overuse of antibiotics by the common people resulting treatment failure, increased
length of hospital stay, increase in term and magnitude of mortality etc and above all the emergence
of bacterial resistance knowledge about common uropathogens and their regional susceptibility
pattern is crucial to optimize the therapeutic strategy (Mamun et al., 2016). The emergence and
spread of drug-resistant pathogens that have acquired new resistance mechanisms, leading to
antimicrobial resistance, continues to threaten our ability to treat common infections. Especially
alarming is the rapid global spread of multi- and pan-resistant bacteria (also known as
“superbugs”) that cause infections that are not treatable with existing antimicrobial medicines such
as antibiotics (Cheesbrough, 2012). There is an obvious increase in the prevalence of multi drug
resistance (MDR) and ESBL producing E. coli isolates from human sources which has been
observed throughout the globe (Nyirabahizi et al., 2020).

Materials and Methods

Ethical approval

Ethical clearance with the number AKTH/OFH/1232/25 and MOH/OFF/797/T.1/72 were obtained
from the AKTH and Kano State Ministry of Health ethical committee for sample collection
respectively.

Sampling site

The samples were collected from Murtala Muhammad Specialist Hospital (MMSH), Muhammad
Abdullahi Wase Teaching Hospital (MAWTH), and Aminu Kano teaching Hospital (AKTH)
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respectively, all in Kano metropolis. Kano State (city) is located northwest of the country between
latitude 11°58" and 12°01' North and longitude 8°29' and 8°31' East.

Sample collection and sample size

The study was conducted on Klebsiella sp. and E. coli isolates obtained from uropathogenic
patients with urinary tract infection, collected from the microbiology laboratory of each of the
above-mentioned hospitals. A total of one hundred and thirty-one (131) suspected Klebsiella sp.
and E coli isolates were collected from the Microbiology laboratory of all the 3 study sites i.e.,
Murtala Muhammad Specialist Hospital (MMSH), Muhammad Abdullahi Wase Teaching
Hospital (MAWTH) and Aminu Kano teaching hospital (AKTH) all in Kano State, North West
Nigeria. The sample size is based on the number of available isolates collected and purified within
the period of sample collection as the research is not epidemiological research. The isolates were
collected within the period of 4 months (May 2016 to November, 2016). The isolates were
transported immediately to the laboratory for analysis after collection from the study site.

Characterization of the Isolates

Morphological characteristics such as shape, size, opacity, pigment production and turbidity of the
24 hours bacterial cultures (colony) were observed after purifying the isolates on nutrient agar.
The identity of these bacterial isolates was confirmed through Gram staining reaction and
conventional biochemical tests (as described by the manual for Microgen GN ID A panel kit, and
the software as well), and also on differential media; (Eosin Methylene Blue agar and MacConkey
agar).The series of biochemical tests include carbohydrate fermentation test, indole test, methyl
red and VVoges Proskauer tests, citrate utilization test, hydrogen sulphide production and motility
tests (Farasat et al., 2012).

Identification of the isolates

Isolates giving atypical responses to any of the above-named tests were examined further using
MicrogenTM Gram negative Identification A system. The data obtained by the Microgen GN-1D
A micro well strip was designed to generate a 4-digit octal code which was used to interpret the
result by the Microgen Identification System Software.

Antibiotic susceptibility testing

Susceptibility of the isolates to some commonly used antibiotics was determined using the
modified Kirby-Bauer disc- diffusion method on Mueller Hinton agar as recommended by Clinical
Laboratory Institute Standards (CLSI, 2016). The bacterial isolates were grown for 18 to 24 hours
on nutrient agar. They were suspended in 2 ml sterile normal saline and turbidity adjusted to match
McFarland Opacity Standard No 0.5 (equivalent to 1.5 x 10% bacterial density). Bacterial
suspensions of 0.1 ml were dispensed on the surface of the Mueller-Hinton agar plate and spread
evenly using a sterile spreader. The inoculum was allowed to dry for 5 min and antibiotic discs
were dispensed on the surface of the media and incubated aerobically at 37°C for 18 hrs. Results
were interpreted as percent susceptible (%S) or resistant (% R), according to the approved clinical
breakpoints (CLSI, 2016). Intermediate isolates were counted as susceptible to all the agents. The
susceptibility tests were standardized using E coli ATCC 25922 obtained from Microbiology

IIARD — International Institute of Academic Research and Development Page 130




Journal of Biology and Genetic Research Vol. 9 No. 2 2023 E-ISSN 2545-5710 P-ISSN 2695-222X
www.iiardjournals.org

Laboratory of Aminu Kano Teaching Hospital. The following antimicrobial agents (single discs,
Oxoid Ltd., Basingstoke, Hamphire, England) were tested; Ampicillin (10pg), Cephalothin (30pg),
Cefpodoxime (10ug), Ceftriaxone (30ug), Ciprofloxacin (5ug), Trimethoprim/Sulphamethoxazole
(25pg), Tetracycline (30pg) Gentamicin (30ug) and amoxicillin-clavulanic acid (25pg) (CLSI,
2016).

Identification of multidrug resistance (MDR), extensively multidrug resistant and pan-drug
resistant strains

The number of antibiotic each bacterium was resistant to in the disc diffusion test was noted for
identification of multidrug resistant strains. Multidrug resistance (MDR), extensively multidrug
resistance and pan-drug resistance isolates were identified according to the guidelines
recommended by joint initiative of the European Centre for Disease Prevention and Control
(ECDC) and the centers for Disease Control and Prevention (CDC) (Magiorakos et al., 2012).
According to the guidelines, MDR was defined as acquired non-susceptibility to at least one agent
in three or more antimicrobial categories. Extensively multidrug resistant (XDR) was defined as
non-susceptibility to at least one agent in all but two or fewer antimicrobial categories and pandrug
resistant (PDR) was defined as non-susceptibility to all agents in all categories of antimicrobial
agents (Magiorakos et al., 2012). MDR was also taken as resistant to four or more antibiotics tested
(Ezekiel et al., 2011; Apum et al., 2018).

Detection of ESBLs Producing Bacteria

The double disc synergy test (DDST) was performed. Discs of cefpodoxime and ceftriaxone were
placed at a distance of 20 mm to amoxicillin-clavulanic acid on a Mueller Hinton agar plate earlier
inoculated with a bacterial suspension of 0.5 McFarland turbidity standards and incubated
overnight at 37 °C for 18 hrs. Organisms were confirmed ESBLs producers if synergy between
cefpodoxime and ceftriaxone and amoxicillin associated with clavulanic acid is detected i.e zones
of inhibitions of 5 mm or greater obtained when compared with discs without clavulante (Tande
et al., 2009; Tawfik et al., 2012).

Results

Sampling sites and population

Total number of isolates collected from each study site was shown in Table 1, where 43 (44.3%)
isolates were collected from Murtala Muhammad Specialist Hospital, (MMSH), 30 (30.9%)
isolates collected from Muhammad Abdullahi Wase Teaching hospital, (MAWTH), and 24
(24.7%) isolates were collected from Aminu Kano teaching Hospital (AKTH), Kano, respectively.
After sub culturing, 18 (8.25%) of the isolates that yielded no growth on the media were not
included in further analysis while 113 (91.75%) isolates yielded different cultural characteristics
on the growth medium. The 113 suspected isolates that showed viable growth were subjected to
Gram staining were 97 (85.8%) bacterial isolates were confirmed to be the Gram negative while
16 (14.2%) were Gram positive isolates.
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Table 1: Total number of Isolates collected from each of the sampling site.

Sampling area  No. of isolates Purified Non purified Gram- Gram+
MMSH 56 50 08 41 09
AKTH 32 29 4 26 3
MAWSH 43 34 6 30 4
Total 131 113 18 97 19

Key: MMSH = Murtala Muhammad Specialist Hospital, MAWSH = Muhammad Abdullahi Wase
Specialist Hospital.

Identification of the Gram-negative isolates

On subjecting all the 97 confirmed Gram-negative isolates (85.8%) to purification on differential
culture media, 69 isolates were identified as members of the Enterobacteriaceae family while 28
were Pseudomonas species and other gram negative non-enterobacteria as shown in Table 2. The
isolates were later subjected to biochemical tests for further identification and characterization.
The results of the biochemical test confirmed the 30 (30.9%) E. coli, 10 (10.3%) Klebsiella sp., 29
(29.9%) other Enterobacteriaceae while 28 (28.9%) were non- Enterobacteriaceae. The E. coli and
Klebsiella sp. were further characterized using microgen GNA ID kit. Of the 10 Klebsiella sp.
obtained, 8 (80%) were K. oxytoca and 2 (20%) were confirmed to be K. pneumoniae.

Table 2: Distribution of organisms among presumptively identified E. coli and Klebsiella sp.

S/IN  Organisms Number Percentage (%)

1 E. coli 30 30.9

2 Klebsiella Species 10 10.3

3 Other Enterobacteriaceae 29 29.9

4 Non-Enterobacteriaceae 28 28.9
Total 97 100

Antibiotic susceptibility pattern of the isolates

The antibiotic susceptibility pattern of the isolates (Klebsiella sp. and E coli) is presented in Table
3. The result showed that all the isolates were susceptible to gentamicin (100%), 75% and 67%
susceptible to ciprofloxacin and amoxicillin-clavulanic acid respectively. The resistance pattern of
the isolates was observed to be cephalothin (77.5%), cefpodoxime (72.5%), ampicillin (57.5 %),
tetracycline (52.5%), sulfamethoxazole-trimethoprim (50%), ceftriaxone (40%), amoxicillin-
clavulanic acid (32.5%) and ciprofloxacin (25%). Klebsiella sp. showed higher resistance to
cephalexin (90%), ampicillin (90%), cefpodoxime (80%), and then tetracycline (60%) while
resistance of E. coli to cephalexin, cefpodoxime, and tetracycline were 73.3%, 70%, and 50%
respectively. The activity of each of the tested antibiotic was compared between E. coli and
Klebsiella sp in the Table below (Table 4).
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Table 3: Antibiotic susceptibility of E coli and Klebsiella sp isolated from the three hospitals.
[0) 0,
Antibiotic class/ Structural ~ Abbreviati Disc content Numper (%) Number_( %)
resistant susceptible
group on (hg) organisms organisms
Ampicillin (B-lactam —amino- 1 10 23(57.5) 17 (42.5)
penicillin)
; _ st
Cephalothin (B-lactam 1 KF 30 31(77.5) 9 (22.5)
generation cephalosporin)
i _ rd
Cefpodoxime (B-lactam 3 CPD 10 20(72.5) 11 (27.5)
generation cephalosporin)
H _ rd
Ceftriaxone (B-lactam 3 CRO 30 16(40) 24 (60)
generation cephalosporin)
Ciprofloxacin
(fluroguinolone) ciP S 10(25) 30(79)
Sulfamethoxazole
trimethoprim (sulphonamide) SXT 25 20(50) 20 (50)
Tetracycline (tetracycline) TE 30 21(52.5) 19 (47.5)
Gentamycin
(aminoglycoside) CN 30 0(0) 40 (100)
Amoxicillin- clavulanic acid
(B-lactam B-lactamase AMC 25 13(32.5) 27 (67.5)

inhibitors)

Key: AMP-Ampicillin; KF- Cephalothin; CPD- Cefpodoxime;

CRO-Ceftriaxone;

CIP-

Ciprofloxacin; SXT- Sulfamethoxazole-trimethoprim; TET-Tetracycline; GN-Gentamicin; AMC-

Amoxicillin-clavulanic acid.

Table 4: Susceptibility to antibiotics between E. coli and Klebsiella sp

Antibiotics  Isolate Resistance Sensitive
E. coli 12(12) 18(18)
CRO Klebsiella sp. 4(4) 6(6)
CPD E. coli 21(21.8) 9(8.3)
Klebsiella sp. 8(7.3) 2(2.8)
E. coli 11 (9.8) 19 (20.3)
AMC Klebsiella sp. 2 (3.3) 8 (6.8)
SXT E. coli 14(15) 16(15)
Klebsiella sp. 6(5) 4(5)
KE E. coli 22(23.3) 8(6.8)
Klebsiella sp. 9(7.8) 1(2.3)
AMP E. coli 14(17.3) 16(12.8)
Klebsiella sp. 9(5.8) 1(4.3)
CIP E. coli 8(7.5) 22(22.5)
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TET

Klebsiella sp.
E. coli
Klebsiella sp.

2(2.5) 8(7.5)
15(15.8) 15(14.3)
6(5.3) 4(4.8)

Key: AMP-Ampicillin;

Amoxicillin-clavulanic acid.

KF- Cephalothin; CPD- Cefpodoxime; CRO-Ceftriaxone; CIP-
Ciprofloxacin; SXT- Sulfamethoxazole-trimethoprim; TE-Tetracycline; GN-Gentamicin; AMC-

Multidrug drug resistance pattern
The Multidrug drug Resistance Pattern of the isolates is presented in the Table 5. The result showed
that 22 isolates out of 40 were multi-drug resistant (MDR) isolates while 18 were non-multidrug

isolates (NMDR).

Table 5: Multidrug drug Resistance Pattern of pooled isolates from the three Hospitals in Kano,

Nigeria.
S/IN Isolates NART GART Resistance pattern Inference
1 K4 4 4 CPD, KF, AMP, TET MDR
2 2025E 7 6 CRO, CPD, SXT, KF, AMP, CIP, TET MDR
3 2084E 6 6 CPD, SXT, KF, AMP, CIP, TET MDR
4 2123E 8 7 CRO, CPD, AMC, SXT, KF, AMP, CIP, MDR

TET

5 11E 5 4 CRO, CPD, KF, AMP, TET MDR
6 38E 5 4 SXT, KF, AMC, AMP, TET MDR
7 3E 3 3 SXT, KF, TET NMDR
8 2181E 7 6 CRO, CPD, SXT, KF, AMP, CIP, TET MDR
9 2101E 6 6 CPD, AMC, SXT, KF, AMP, TET MDR
10 28E 7 6 CRO, CPD, SXT, KF, AMP, CIP, TET MDR
11 18E 7 6 CRO, CPD, SXT, KF, AMP, CIP, TET MDR
12 2E 4 4 CPD, SXT, KF, AMP MDR
13 3K 1 1 CPD NMDR
14 1630K 5 5 CPD, SXT, KF, AMP, TET MDR
15 212E 2 2 KF, AMP NMDR
16 225E 5 5 CPD, AMC, SXT, KF, AMP MDR
17 143E 2 2 KF, TET NMDR
18 231E 0 0 - NDMR
19 KI 2 2 KF, AMP NMDR
20 K61 6 6 CRO, SXT, KF, AMP, CIP, TET, MDR
21 K16 5 5 CPD, SXT, KF, AMP, TET MDR
22 K18 5 4 CRO, CPD, SXT, KF, AMP MDR
23 K2 4 4 CPD, AMC, KF, AMP MDR
24 K26 7 6 CRO, CPD, SXT, KF, AMP CIP . TET MDR

IIARD — International Institute of Academic Research and Development

Page 134




Journal of Biology and Genetic Research Vol. 9 No. 2 2023 E-ISSN 2545-5710 P-ISSN 2695-222X
www.iiardjournals.org

25 K23 7 6 CRO, CPD, AMC, SXT, KF, AMP, TET MDR

26 227 4 4 SXT, KF, AMP, TET MDR

27 34 3 3 CPD, SXT, KF NMDR
28 33 7 6 CRO, CPD, AMC, SXT, KF, AMP, TET MDR

29 20 3 3 AMC, KF, TET NMDR
30 10 3 3 CPD, KF, TET NMDR
31 14 3 2 CRO, CPD NMDR
32 13 2 1 CRO, CPD NMDR
33 24 3 2 CRO, CPD, AMC NMDR
34 30 4 4 CPD, AMC, KF, CIP MDR

35 26 1 1 CRO NMDR
36 2083 3 3 CPD, AMC, KF NMDR
37 8 2 2 CPD, AMC NMDR
38 1 2 1 CRO, CPD NMDR
39 32 3 2 CPD, AMC, KF NMDR
40 2106 1 1 AMC NMDR

Key: AMP-Ampicillin; KF- Cephalothin; CPD- Cefpodoxime; CRO-Ceftriaxone; CIP-
Ciprofloxacin; SXT- Sulfamethoxazole-trimethoprim; TE-Tetracycline; GN-Gentamicin; AMC-
Amoxicillin-clavulanic acid. NART- Number of antibiotic resistant to; CART- Categories of
antibiotic resistant to, MDR- Multidrug resistance; NMDR- Non-multidrug resistance.

Multidrug resistance, extended multidrug resistance and pandrug resistance

The distribution of multidrug resistance, extended multidrug resistance and pandrug resistance
isolates is presented below in Table 6. Out of the 22 MDR isolates, 14 (63.6%) were E. coli and 8
(36.4%) were Klebsiella sp. Eight (8) (20 %) were XDR with no PDR strain detected. Eight (8) of
these XDR were E. coli while 6 were Klebsiella sp.

Table 6: Multidrug resistance, extended multidrug resistance and pandrug resistance isolates

Isolate No. NMDR No. of MDR No. of XDR

E. coli 16 8 6

Klebsiella sp. 2 6 2

Total 18 14 8

Key: MDR = Multidrug resistance, NMDR = Non-multidrug resistance, XDR = Extended drug
resistance
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Table 7: Distribution of MDR isolates across the three Hospital

SIN Hospital MDR isolates (%)
1 MMSH 12 (54.6)
2 AKTH 5(22.7)
3 MAWSH 5(22.7)
TOTAL 22 (100)

ESBL Producing isolates Among the Multidrug resistant isolates

The multidrug resistant isolates (22) were further subjected to Extended Spectrum Beta Lactamase
detection using Clinical Laboratory Standard Institute (CLSI) break point for screening test, where
only 15 (68.2 %) were found to be ESBL positive and 7 (31.8 %) were non ESBL producing Gram
negative enterobacteriaceae. After the confirmatory test for the ESBL detection, only 9 isolates
(40.9%) out of the 22 isolates screened were positively confirmed to be ESBL producers based on
double disc synergy test (DDST) (Table 8).

Table 8: Distribution of extended spectrum Beta lactamase producers among the MDR Klebsiella
sp. and E. coli isolates

Isolates No. of screened MDR  No. Positive No of confirmed ESBL (%0)
E. coli 14 9 5(55.6)

Klebsiella sp. 8 6 4(44.40)
Total 22 15 9(100)

Of the 9 positive ESBL producers, 4 (44.4%) were Klebsiella sp. while 5 (55.6%) were E. coli
isolates (Table 4.16). Out of the 9 confirmed MDR ESBL producers, 4 (44.4%) were obtained
from MMSH, 2 (22.2%) from AKTH and 3 (33.3%) were from MAWSH. (Fig 1)

@& MmsH
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MWAMNTSH
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Figure 1: Distribution of multi drug MDR ESBL isolates across the three hospitals

Discussion
The emergence of antibiotic resistance in the management of UT]I is a serious public health issue,
particularly in the developing countries where apart from high level of poverty, ignorance and poor
hygienic practices, there is also high prevalence of fake and spurious drugs of questionable quality
in circulation (Agbagwa et al., 2022). The study was aimed to determine antibiotic susceptibility
pattern and multidrug resistance uropathogenic isolates of E. coli and Klebsiella sp against the
commonly prescribed antibiotics. From the study, out of the 131 isolates collected from all the
three (3) study sites, Murtala Muhammad specialized hospital has the highest number of isolates
collected with 56 (42.8%) followed by Muhammad Abdullahi Wase specialized hospital with 32
(24.4%). Aminu Kano teaching Hospital has the least number with 43 (32.8%). Out of the 131
total isolates collected from all the study sites, 18 (13.7%) isolates collected were either having no
growth on subculture or shows growth on culture media with various cultural characteristics.
Despite the fact that all the isolates are said to be Gram negative bacteria during collection, it was
observed that only 97 (85.8%) bacterial isolates were confirmed to be Gram negative bacteria
while 16 (14.2 %) were Gram positive isolates. This indeed is a problem of concern as erroneous
laboratory result might let lead to false prescription, treatment failure, antibiotics resistance and
subsequently high morbidity or even mortality.

The most common uropathogens in our study were E. coli (30.9 %) and Klebsiella sp. (10.3%).
It supports the previous findings indicating that E. coli is the principal etiological agent of UTI,
accounting for 60.02% of UTI. In another study, it was reported that predominant uropathogens
are E. coli followed by Klebsiella sp. which also support our study (Shrestha et al., 2020). Our
finding also correlates with the finding of Yusuf et al 2016 where most common
Enterobacteriaceae isolated in AKTH Kano were E. coli followed by Klebsiella sp. It also
correlates with other studies like Agyepong et al. (2018) (24.5%), Basak et al. (2016) (35%),
Folgori et al. (2016) (67.6%), where most common gram-negative bacteria isolated were E. coli.

The biochemical identification of E. coli and Klebsiella sp. using Microgen Identification kit
showed that 30.9 % and 10.3% of the isolates were E. coli and Klebsiella sp. respectively while
29.9 % where other Enterobacteriaceae, 28.9 % were non Enterobacteriaceae. The antibiotic
susceptibility of bacterial isolates is not constant but dynamic and varies with time and
environment (Agbagwa et al., 2022). According to this study, best activity was found in
gentamicin (Aminoglycoside) and ciprofloxacin (Fluoroquinolone) with 100% and 75%
susceptible to the pooled isolates respectively. The Aminoglycosides are bactericidal agents that
inhibit bacterial protein synthesis and have been found to be particularly potent against the
Enterobacteriaceae among other aerobic Gram-negative rods (Ramadan et al., 2020). Amador et
al. (2018) obtained 93.5% susceptibility of E. coli isolates to aminoglycoside. In this study, none
of the Klebsiella sp. and E. coli isolates had resistance to gentamicin. Gentamicin was found to be
reasonably high efficacious agent among all antimicrobials used to almost all the Klebsiella sp.
and E. coli in the current setting, similar results were also reported from other studies (Kothari and
Sagar, 2008; Soholy et al., 2009).

Multi drug resistant (MDR) Gram negative bacilli induced infections have been reported with
an increasing frequency in tertiary health care providers in Nigeria and they have been found to be
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associated with a significant morbidity and mortality (Yusuf et al., 2012). Multidrug resistance
(MDR) was taken as resistance to four or more antibiotics tested (Ezekiel et al., 2011). ESBLs
production is increasingly an important cause of transferable multidrug resistance in Gram-
negative bacteria throughout the World (Ramadan et al., 2020). In this study, the prevalence of
MDR, XDR and PDR strains in our study are 55 %, 20 % and 0 % respectively. Study by Basak
et al. (2016) showed 33.5% MDR strains, 12.1% XDR and no PDR strains which is lower than
our findings. Olivera et al. (2019) observed MDR prevalence to be 36%. Bhatt et al. (2013) in
their study found out prevalence of XDR and PDR strains as 8.1 % and 0.9 % respectively.
Adrizain et al. (2018) showed MDR and XDR prevalence as 28.7% and 4.7% among pediatrics
patients from blood culture pathogens. In the study done by Agyepong et al. (2018) in Ghana,
prevalence of MDR strains was 89.5% which is higher than the value obtained in our study. In the
study of Bajpai et al. (2014), percentage of MDR strains (75.8%) among uropathogens are higher
than our observations for MDR and PDR strains whereas percentage of XDR strains (12%) is
lower than our findings. The percentage distribution of MDR isolates in MMSH, AKTH and
MAWSH in Kano were 54%, 23% and 23% respectively. The distribution is higher in MMSH than
AKTH and MAWSH. This could be due to the fact that MMSH is the largest hospital in term of
patient’s population in Kano and majority of the patients are poor and illiterate as such they are
more likely involve in self-medication and hardly visit hospital at the early unset of infections
which could lead to transmission of resistant isolates between people. The association of MDR
and non-MDR strains in the three hospitals was found to be not statistically significant (P<0.05).
The higher prevalence in our study could be due to the fact that the three hospitals are operating
as teaching Hospitals where most of the patients are referred ones having prior exposure of
antibiotics which could be a predictor factor for development of multi drug resistance.

The results of ESBL production suggest the presence of ESBL in 40.9 % of the 22 multidrug
resistance E. coli and Klebsiella sp. that were resistant to at least four (4) or more groups of
antibiotics. The high prevalence of ESBL among the MDR isolates in the three major hospitals in
Kano has negative health implication. The prevalence of ESBL is high when compared with the
findings of Garba et al. (2012) who first reported 9.3%. From then, higher reports of these enzymes
among clinical isolates in Kano have been made even among the immune- compromised patients
such as tuberculosis and cancer patients (Eyitayo et al., 2009). In 2016, prevalence of ESBL in
Kano was reported to be 14.4% according to Yusuf et al., (2016). The high prevalence of ESBL
among E coli and Klebsiella sp. in this study is of clinical importance as these species are among
the most frequent Gram-negative bacteria involved in hospital acquired infections and other
nosocomial outbreaks in Kano, Nigeria.

Conclusion

Our study had given overview of the common uropathogens in Hospital settings in Kano State,
North west Nigeria. E. coli and Klebsiella sp. which were the major Pathogens in the study
hospitals are largely resistant to cephalothin, cefpodoxime, ampicillin and tetracycline but highly
susceptible to gentamycin, ciprofloxacin, amoxicillin clavulanic acid. Most useful antibiotic was
gentamicin effective against Klebsiella sp. and E. coli can be considered as the alternative option
in the empirical treatment of UTI. Moreover, high level of MDR and emergence of XDR strain
were observed with no pandrug resistance isolates. Hence it is our responsibility to prevent the
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development of MDR, XDR and potential PDR organisms, which will be impossible to handle
with the low availability of new and broader spectrum antibiotics in the development pipeline.
Phenotypic evaluation for the presence of ESBL using double disc diffusion method of the isolates
showed 40.9% of the MDR isolates expressed ESBL phenotypically

Acknowledgement

The authors wish to acknowledge to the technical staff of MMSH, MAWSH and AKTH for
provision of sample. Thanks to Kano State Ministry of Health and Management of AKTH for the
ethical approval.

Conflict of Interest
The authors declare no conflict of interest exist

REFERENCES

Adrizain, R., Suryaningrat, F., Alam, A., Setiabudi, D. (2018). Incidence of multidrug-resistant,
extensively drug-resistant and pandrug-resistant bacteria in children hospitalized at Dr. Hasan
Sadikin general Bandung Indonesia. IOP Conference Series: Earth Environ Sci. 125: 012077.

Agbagwa, O.E., Okorafor, O.N. and Horsfall. S.J. (2022). Multidrug Resistant Pattern and Plasmid
Detection of Escherichia coli from Various Sources within the University of Port Harcourt.
Open Journal of Medical Microbiology 8; 224

Agyepong, N., Govinden, U., Owusu-Ofori, A. and Essack, S.Y. (2018). Multidrug-resistant gram-
negative bacterial infections in a teaching hospital in Ghana. Antimicrobial Resistance
Infection Control. 7(1).

Amador, P., Fernandes, R., Prudéncio, C. and Duarte, I. (2019). Prevalence of Antibiotic
Resistance Genes in Multidrug-Resistant Enterobacteriaceae on Portuguese Livestock Manure.
Antibiotics, 8, 23.

Apun, K., Chong, Y.L., Abdullahi, M.T. and Micky, V. (2018). Antimicrobial Susceptibilities of
Escherichia coli Isolates from Food Animals and Wildlife Animals in Sarawak, East Malaysia.
Asian Journal of Animal and Veterinary Advances 3 (6) 409-416.

Bajpai, T., Pandey, M., Varma, M., Bhatambare, G.S. (2014). Prevalence of extended spectrum
bete-lactamase producing uropathogens and their antibiotic resistance profile in patients
visiting a tertiary care hospital in central India: Implication of empiric therapy. Indian J Pathol
Microbiol. 57 (3): 407-412.

Bhatt, P., Tandel, K., Shete, V., Rathi, K. (2011). Burden of extensively drug resistant and
pandrug-Monitoring System for Enteric Bacteria (NARMS): Human Isolates Final Reports.
2011. Atlanta, Georgia: U.S. Department of health and Human Services, CDC; 2013.

Basak, S., Singh, P. and Rajurkar, M. (2016). Multidrug Resistant and Extensively Drug Resistant
Bacteria: A study. J Pathogens. 1-5.

Center for Disease Control and Prevention (CDC) (2013). Antibiotic resistance threats in the
United States, http://www.cdc.gov/drugresistance/threat-report-2013/, date last accessed
01.12.2013

Cheesbrough, M. (2012). Biochemical tests to identify bacteria in laboratory practice in tropical
countries. Cheesbrough M. (ed). Cambridge Edition. pp. 63-87.

IIARD — International Institute of Academic Research and Development Page 139




Journal of Biology and Genetic Research Vol. 9 No. 2 2023 E-ISSN 2545-5710 P-ISSN 2695-222X
www.iiardjournals.org

CLSI. (2016). Clinical and Laboratory Standards Institute. Performance standards for
antimicrobial susceptibility testing. M100S. 26:1-129

Eyitayo O, Adenipekun I, Aibinu E, Oluwole D, Afolabi A, Aderemi T (2009). Occurrence of beta-
lactamase resistance among isolates from cancer patients in Lagos, Nigeria. Academia Arena
1(5):1553-992

Ezekiel, C.N., Olarinmoye, A.O., Qyinloye, J.M.A., Olaoye, O.B. and Edun, A.O. (2011).
Distribution, Antibiogram and Multidrug Resistance in Enterobacteriaceae from Commercial
Poultry Feeds in Nigeria. African Journal of Microbiology Research 5(3)294-301

Farasat, T., Bilal, Z. and Yunus, F. (2012). Isolation and Biochemical Identification of Escherichia
coli from Wastewater effluents of Food and Beverage Industry. Journal of Cell and Molecular
Biology, 10(1):13-18.

Folgori, L., Livadiotti, S., Carletti, M., Bielicki, J., Pontrelli, G. (2014). Epiddemiology and
clinical outcomes of multidrug-resistant, gram negative bloodstream infections in a European
tertiary pediatric hospital during a 12-month period. Pediatr Infect Dis J. 33(9):929-32.

Garba, L. and Yusha’u, M. (2012). Detection of Extended-Spectrum fB-lactamases among gram
negative isolates from Gombe specialist hospital using disc replacement method. Bayero
Journal of Pure and Applied Sciences, 5(1):109 — 112

Kothari, A. and Sagar, V. (2008). Antibiotic resistance in pathogens causing community-acquired
urinary tract infections in India: a multicenter study. J Infect DevCtries.2: 354-358.

Ling, L.L., Schneider, T., Peoples, A.J., Spoering, A.L., Engels, I., Conlon, Mueller, A., Schaberle,
T.F., Hughes, D.E. & Epstein, S. (2015). A new antibiotic kills pathogens without detectable
resistance. Nature, 517; 455-459

Magiorakos, A.P., Srinivasan, A. and Carey, R.B. (2012). Multidrug resistant, extensively drug
resistant bacteria: An international expert proposal for interim standard definitions for acquired
resistance. Clin Microbiol Infect. 18: 268-281.

Mamun, K.Z., Tabassum, S., Shears, P. and Hart, C.A. (2016). A survey of antimicrobial
prescribing and Manges, A.R. Escherichia coli and urinary tract infections: The role of poultry-
meat. Clin. Microbiol. Infect. 22, 122-129.

Nyirabahizi, E.; Tyson, G.H.; Dessai, U.; Zhao, S.; Kabera, C.; Crarey, E.; Womack, N.; Crews,
M.K.; Strain, E.; Tate, H. (2020). Evaluation of Escherichia coli as an indicator for
antimicrobial resistance in Salmonella recovered from the same food or animal ceca samples.
Food Control 2020, 115, 107280.

Olivera, A.N., Obaji, M., Enweani, 1.B. (2019). Combinations of Alchornea cordifolia, Cassytha
filiformis and Pterocarpus santalinoides in diarrhoegenic bacterial infections. BMC Res Notes.
12: 649

Peirano, G., San, J.H., Pitondo-Silva, A., Laupland, K.B. and Pitout, J.D. (2012). Molecular
epidemiology of extended-spectrum-B-lactamase-producing Klebsiella pneumoniae over a 10
year period in Calgary, Canada. Journal of Antimicrobial Chemotherapy, 67:1114-20

Ramadan, H., Jackson, C.R., Frye, J.G., Hiott, L.M., Samir. M. and Awad, A. (2020).
Antimicrobial Resistance, Genetic Diversity and Multilocus Sequence Typing of Escherichia
coli from Humans, Retail Chicken and Ground Beef in Egypt. Pathogens, 9, 357.

IIARD — International Institute of Academic Research and Development Page 140




Journal of Biology and Genetic Research Vol. 9 No. 2 2023 E-ISSN 2545-5710 P-ISSN 2695-222X
www.iiardjournals.org

Shrestha, U.T., Shrestha, S., Adhikari, N., Rijal, K.R., Shrestha, B., Adhikari, B., Banjara, M.R.
and Ghimire. P. (2020). Plasmid Profiling and Occurrence of [ -Lactamase Enzymes in
Multidrug-Resistant Uropathogenic Escherichia coli in Kathmandu, Nepal. Infection and Drug
Resistance, 13, 1905-1917

Sohely, S., Farhana, A.F., Fahmida, Saleh, A.A. (2009). Sensitivity pattern of uropathogens in
children. Bandladash J Med Microbiol. 3(1): 18-22.

Tande, D., Jallot, N., Bougoudogo, F., Montagnon, T., Gouriou, S. and Sizun, J. (2009). Extended
Spectrum f-lactamase Producing Enterobacteriaceae in Malian Orphanage. Emerging
Infectious Diseases. 15 (3): 472-474.

Tawfik, A.F., Shibl, A.M., Aljohi, M.A., Altammami, M.A. and Al-Agamy, M.H. (2012).
Distribution of Ambler Class A, B and D p—Ilactamases among Pseudomonas aeruginosa
isolates. Burns 38:855-860.

Yusuf, I., Yusha’u, M., Sharif, A.A., Getso, M.1., Yahaya, H., Bala, J.A., Aliyu, l.A. and Haruna,
M. (2016). Detection of Metallo beta lactamases among Gram negative bacterial isolates from
Murtala Muhammad Specialist Hospital, Kano and Almadina Hospital Kaduna, Nigeria.
Bayero journal of pure and applied Sciences, 5(2):84-88.

IIARD — International Institute of Academic Research and Development Page 141




