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ABSTRACT

This study was conducted to investigate the
incidence of community acquired extended-
spectrum B-lactamase (ESBL)-producing bacteria
among asymptomatic students of Nnamdi Azikiwe
University, Awka, Anambra State, South-East
Nigeria. A total of 102 non-duplicate strains of
Escherichia coli, Klebsella pneumoniae and
Pseudomonas aeruginosa were isolated from fecal
samples (n=273) collected from the participating
students. The isolates were subjected to
antimicrobial susceptibility tests to determineithe
antimicrobial resistance profile. Their multiple
antibiotic resistance (MAR) indices were also
evaluated.
ESBL production was carried out by disk diffusion
test using cefotaxime and ceftazidime disks. ESBL-
production by the resistant strains was confirmed
using the double-disk synergy test. Most of the
isolates were found to be multi-drug resistantalas

K. pneumoniae and P. aeruginosa strains (100%),
and 98.4% of thé. coli strains, had MAR indices

Screening of the isolates for possible through monitoring,

>0.2. A total of 22 ESBL-producing bacterial
species were confirmed, and the frequency of
E. coli, K. pneumoniae and P. aeruginosa isolates
among the ESBL-producing bacteria were n=20
(90.9%), n=2 (9.1%), and n=0 (0.0%) respectively.
The total number of ESBL-producing bacterial
strains isolated accounted for 8.1 % of the entire
sample population. Although this prevalence rate
may not indicate an alarming situation, it is
important that the proliferation of ESBL-producing
bacteria in the community be contained, since h hig
incidence of ESBL-producing organisms will create
significant therapeutic problems in the near future
There is therefore need to develop strategies to
reduce their spread in the community especially
surveillance and proper
detection protocol.

Keywords: Extended Spectrum B-Lactamase
(ESBL); Antibiotic resistance; Gram-negative
bacteria; Asymptomatic; Nigeria.
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1. INTRODUCTION emergence and spread of resistant strains of acter
that render available drugs ineffective for treatine

B-lactamases are the most common mecha- Keeping in view the economic and clinical impor-

nism of resistance to beta-lactam antibiotics inclu tance of ESBL-producing bacteria, our study was

ding the third-generation cephalosporins to which conducted to investigate the incidence of community

extended spectrurfi-lactamase plays a huge role acquired ESBL-producing bacteria among healthy

amongEnterobacteriaceae [1, 2]. Though there are  and asymptomatic university students in Anambra

different diversep-lactamases, the extended spec- State, South-East Nigeria.

trum B-lactamases (ESBLS) have been known to be

of very high clinical importance. Infections caused 2. MATERIALS AND METHODS

by ESBL-producing organisms are difficult to

manage for several reasons. First, empiric therapy 2.1. Study area and population

consisting of pB-lactam antimicrobials is often

ineffective; and second, these organisms tendst al The study population comprised of students
be resistant to other classes of antimicrobialtuinc  of Nnamdi Azikiwe University studying at the
ding fluoroquinolones and aminoglycosides [1]. university campuses located at Agulu, Mbaukwu

ESBLs capable of degrading the cephalo- and Awka, Anambra State, Nigeria. The participants
sporins and monobactams are among the mostwere adult male and female students between the
important resistance determinants emerging in ages of 18-26 years. Inclusion criteria were: (i) t
Enterobacteriaceae worldwide. ESBLs ardg-lacta- participant is>18 years; (2) healthy or appear
mases capable of conferring bacterial resistance to healthy at physical examination; (3) have no histor
the penicillins, first-, second-, and third-genemat of previous ESBL infection; (4) have not been
cephalosporins, and aztreonam by hydrolysis, hospitalized in the last 6 months. Consent fornts an
excluding the cephamycins and carbapenems. Thesequestionnaires indicating demographics and medical
enzymes hydrolyze extended-spectrum cephalo- history of the individual were filled by the
sporins such as ceftazidime or cefotaxime, as well participating students.
as monobactams (aztreonam), and are inhibited by

B-lactamase inhibitors [1, 3-5]. 2.2. Collection of samples
ESBLs have been reported worldwide in
many different genera oEnterobacteriaceae and A total of 273 stool samples were randomly

Pseudomonas aeruginosa. However, ESBL produc-  collected over a twelve (12) month period (March
tion has been previously reported to be most 2012-February 2013) from consenting university
common in Klebsiella spp. and Escherichia coli students spread across the three campuses of the
[6-8]. It has become very important to study the university.

prevalence of ESBL-producing organisms because

of their increasing antimicrobial resistance and th 2.3. Isolation and identification of microorga-
decreasing number of new drugs available against nisms

such organisms.

Though the first detection of ESBLs in For bacterial isolation and identification,
Nigeria is still not known and a national study for various cultural, staining, and biochemical testing
the actual prevalence of ESBL-producing bacteria in procedures were carried out as previously described
Nigeria is lacking, some reports have shown the [19, 20]. A loopful of each stool sample was
increasing prevalence of ESBL-producing bacteria inoculated into respective test tubes containing
in some parts of the country [9-18]. 5 ml of freshly prepared nutrient broth (Oxoid,

The implications of the prevalence of ESBL- UK) and incubated at 35°C for 24 h. Bacterial
producing organisms in Nigerian communities growth was indicated by the turbidity of the
cannot be overlooked. The wide and irrational broth culture. Using a wire loop, suspensions from
use of antibiotics, especially the broad spectrum the turbid solution was plated aseptically onto
B-lactams, in our local communities allow for the MacConkey and cetrimide selective agars (Oxoid,
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UK) plates and incubated at 35°C for 24 h.
Suspected colonies dEscherichia coli and Kleb-
sidlla pneumoniae isolates were subcultured onto
freshly prepared MacConkey agar plates, while
suspectedPseudomonas aeruginosa isolates were
subcultured onto cetrimide selective agar plates to
obtain pure cultures. For confirmation, Gram
staining and con-ventional biochemical testing
techniques including indole test for suspected
coli, citrate and malonate utilization tests for
suspectedK. pneumoniae, and oxidase test for
suspectedP. aeruginosa were carried out.

2.4. Antimicrobial Susceptibility Test (AST)

AST of the isolates was carried out using
the modified Kirby-Bauer disk diffusion method
described by Cheesbrough [19] and the Clinical and
Laboratory Standard Institute (CLSI) [21]. Mueller-
Hinton (MH) agar (Oxoid, UK) was prepared accor-
ding to the manufacturer’s instructions, and trans-
ferred into 90 mm diameter sterile Petri dishes to
a depth of 4 mm. The surface was lightly and
uniformly inoculated using a sterile cotton wool
swab in three directions rotating the plate appro-
ximately 60C, to ensure even distribution. Prior to
inoculation, the swab stick was dipped into baateri
suspension having visually equivalent turbidity to
0.5 McFarland standards. Excess liquid from the
sterile cotton-wool swab dipped in the bacterial

suspension was removed by turning the swab stick

against the side of the tube. The plates wereredve
and allowed to dry on the bench before applying the
discs. Antibiotic discs were placed on the agatepla
within 15 minutes of inoculation of isolates.
Inoculated plates were incubated at 87 for 24
hours. On the next day, plates were read by
taking measurement of zone of inhibition using a
meter rule;E. coli ATCC 25922 was used as a
negative control. Antibiotic disks used include
cefotaxime (30 ug), ceftazidime (30 pg), ceftriaon
(30 ug), imipenem (10 pg), meropenem (30 ug),
tetracycline (30 pg), erythromycin (15 pg),
cefpodoxime (10 pg), amoxycillin-clavulanic acid
(20/10 pg), sulphamethoxazole-trimethoprim (25
Kg), ciprofloxacin (5 pug), and gentamicin (10 Q)
(Oxoid, UK).

2.5. Screening of bacterial isolates for possible
ESBL production

To screen all theE. coli, K. pneumoniae
and P. aeruginosa isolates for the production of
ESBL enzymes, single antibiotic disks comprising
cefotaxime (30 pg) and ceftazidime (30 pg) were
placed aseptically at a distance of 30 mm apart on
MH agar plates that was previously swabbed with
standardized inoculum of the test bacterium. The
plates were allowed for about 30 mins for pre-
diffusion of the antibiotics; and these were indeda
for 18-24 hrs at 3. After the incubation, the
zones of inhibition were measured and recorded
to the nearest millimeter using a meter rule.
ESBL production was inferred or suspected if any of
the test bacteria showed reduced susceptibility or
is resistant to any one of the third generation
cephalosporins (cefotaxime and ceftazidime) as per
the breakpoints of CLSI [21].

2.6. Multiple Antibiotic Resistance (MAR) Index

Multiple antibiotic resistance (MAR) index
(number of antibiotics to which test isolate digeld
resistance divided by total number of antibiotigs t
which the test organism has been evaluated for
sensitivity/resistance) for each test isolate was
calculated according to the method described by
Riaz et al. [22].

2.7. Confirmation of ESBL production by Double
Disk Synergy Test (DDST)

ESBL production was confirmed in the
E. coli, K. pneumoniae and P. aeruginosa isolates
by the double disk synergy test (DDST) method as
previously described [21]. DDST was performed as
a standard disk diffusion assay on MH agar plates.
Standardized bacteria suspension was aseptically
swabbed on the MH agar plates. Amoxycillin-
clavulanic acid disc (20/10 pg) was placed at the
centre of the plate, and cefotaxime (30 pg) and
ceftazidime (30 pg) discs were each placed at a
distance of 15 mm (centre to centre) from the
amoxycillin-clavulanic acid disc. The plates were
incubated at 3 for 18-24 hrs. ESBL production
was confirmed phenotypically when a difference of
>5 mm increase in the inhibition zone diameter for
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the zones of inhibition of the cephalosporins
(cefotaxime and ceftazidime) tested alone and in
combination with amoxicillin-clavulanic acid was

observed.

3. RESULTS

3.1. Isolation and identification of microorga-
nisms

A total of 273 fecal samples from the
university students were analyzed. Of the 273
samples analyzed, 102 non-duplicate bacterial
isolates comprisinde. coli (n=63), K. pneumoniae
(n=20), andP. aeruginosa (n=19) were isolated.

3.2. Antimicrobial resistance profile of the
community-derived isolates

TheE. coli isolates showed high resistance of
76.2, 82.5, and 79.3% to cefpodoxime, tetracycline,
and erythromycin respectively. THe coli isolates
showed least resistance to imipenem (6.3%)
followed by ciprofloxacin (14.3%) and cefotaxime
(14.5%). AllP. aeruginosa isolates were completely
resistant (100%) to cefpodoxime, meropenem,
amoxicillin-clavulanic acid and erythromycin, but

were highly resistant to meropenem (90%),
sulfamethoxazole-trimethoprim (75%), tetracycline
(85%) and erythromycin (90%). Generally, imi-
penem showed the highest antibacterial activity
against the tested isolates, followed by ciproftona
and gentamicin (Table 1). It can be observed in
Table 2 the isolates were found to be multi-drug
resistant as alK. pneumoniae and P. aeruginosa
strains (100%), as well as 98.4% of thke coli
strains had MAR indices of 0.2 and above.

Table 1.Antibiotic resistance profile of isolates.

Resistance (%)

Antibiotics E. K. P.
coli pneumoniae aeruginosa
Ceftazidime 20.6 30 11
Cefotaxime 145 25 32
Ceftriaxone 34.9 25 16
Cefpodoxime 76.2 100 100
Imipenem 6.3 0 5

Meropenem 58.7 90 100

C?amVl(; IXaynCigI I:Zcid 286 40 100
Gentamicin 20.6 15

Ciprofloxacin 14.3 15

Sulfamethoxazole

were .highly su.scep.tible to imipenem, gentamicin _trimethoprim 54 75 84
and ciprofloxacin with a percent resistance of 5%. .
K. pneumoniae isolates likeP. aeruginosa showed Tetracydm_e 825 85 7
complete resistance (100%) to cefpodoxime, and Erythromycin 793 90 100
Table 2. Multiple Antibiotic ResistancMAR) Index of isolates.
Frequency of MAR Index
E. coli K. pneumoniae P. aeruginosa MAR Index
n (%) n (%) n (%)
0 (0.00%) 0 (0.00%) 0 (0.00%) 0
1 (1.59%) 0 (0.00%) 0 (0.00%) 0.1
13 (20.63%) 1 (5.00%) 0 (0.00%) 0.2
17 (26.98%) 1 (5.00%) 1 (5.27%) 0.3
12 (19.05%) 7 (35.00%) 3 (15.79%) 0.4
15 (23.81%) 7 (35.00%) 10 (52.63%) 0.5
5 (7.94%) 4 (20.00%) 4 (21.05%) 0.6
0 (0.00%) 0 (0.00%) 0 (0.00%) 0.7
0 (0.00%) 0 (0.00%) 0 (0.00%) 0.8
0 (0.00%) 0 (0.00%) 0 (0.00%) 0.9
0 (0.00%) 0 (0.00%) 1 (5.26%) 1.0
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3.3. Confirmation of ESBL-producing isolates

DDST was used for the phenotypic confir-
mation of ESBL production by the isolates. An
increase of>5 mm was observed in the 1ZDs
produced by the cephalosporins (with amoxicillin-
clavulanic acid) against the ESBL producing
organisms compared to the individual 1ZDs of
any of the cephalosporins (without amoxicillin-
clavulanic acid) (Figure 1). This was consisterthwi
the CLSI's specifications for the double disc
synergy test for the confirmation of ESBL
production [21].

A total number of 102 Gram negative iso-
lates (encompassing. coli, K. pneumoniae, and
P. aeruginosa) were isolated from the sample
population (n=273). From these isolates, 22 ESBL-
producing bacteria strains were confirmed, which
is 8.1% of the total sample population. Of the
total number of Gram negative isolates (n=102),
21.6% (n=22) were confirmed ESBL-producers. A
majority of the ESBL-producers weke coli (n=20,
90.9%), followed byK. pneumoniae (n=2, 9.1%)
ESBL-production was not detected among the
P. aeruginosa isolates (Figure 2).

Ceftazidime (30ug)
Amoxycillin/Clavulanic acid (20/10ug)

Cefotaxime (30pg)

Figure 1. A picture of ESBL-producing isolate after the daaiblisc synergy testing
(DDST); showing the keyhole effect notable for ESBbduction in the phenotypic test.

HE coli

20

i 2 0

B K pneumoniae WP, aeruginosa

43

ESBL-producers

Non-ESBL-producers

Figure 2. Total ESBL-producers and non-ESBL-producers ambagbmmunity isolates.

3.4. Geographic and gender distribution of the
samples, total isolates and ESBL-producing
isolates

102 non-duplicate bacterial isolates comprising of
K. pneumoniae, E. coli and P. aeruginosa strains

were isolated from the samples; and 52.0%, 17.6%,
and 30.4% of the total number of isolates were

A total number of 273 samples were collec- from Agulu, Awka and Mbaukwu respectively. The
ted from the three locations Agulu, Awka, and distribution of the ESBL-producing bacteria from
Mbaukwu. The highest percentage of the samples the three locations follows the same pattern as the
came from Agulu (63.4%), followed by Mbaukwu distribution of the total number of samples and
(24.5%) and Awka (12.1%) (Table 3). A total of isolates from the locations.

European Journal of Biological Research 2018; 8 (3): 138-147
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Table 3.Geographical distribution of samples, total isadaaed ESBL-producing isolates.

Number of Number of isolates Number of ESBL-producing isolates
Sg‘;‘;;‘;fegf samples ) [ (%))
[n (%)] EC KP PA Total EC KP PA Total
Agulu 173 43 9 1 53 16 0 0 16
(63.4%) (42.15%) (8.82%) (1.0%) (52.0%) (72.7%) (0.0%) (0.0%) (72.7%)
Awka 33 7 3 8 18 0 2 0 2
(12.1%) (6.86%) (2.94%) (7.8%) (17.6%) (0.0%) (100.0%) (0.0%) (9.1%)
Mbaukwu 67 13 8 10 31 4 0 0 4
(24.5%) (12.74%) (7.84%) (9.8%) (30.4%) (18.2%) (0.0%) (0.0%) (18.2%)
273 63 20 19 20 2 0 22
Total (100.0%) (1000%)  (100.0%)  (100.0%) ~02@000%) 15000  (100.0%) (0.0%) (100.0%)
KP: K. pneumoniae, EC:E. coli, PA: P. aeruginosa.
Table 4.Gender distribution of samples, total isolates BB®8L-producing isolates.
Gender distribution of samples collected Gender distribution of isolated bacteria Gender dlstr|bu'F|on of ESBL-producing
0 0 isolates
Gender [n (%)] [n ()] [n (%)]
Agulu Awka Mbaukwu Total EC KP PA Total EC KP PA tab
Males 41 20 17 78 22 8 7 37 2 1 0 3
(23.7%) (60.6%) (25.4%)  (28.6%) (34.9%) (40.0%) (36.8%) (36.3%) (10.0%) (50.0%) (0.0%) (13.6%)
Femnales 122 10 41 173 35 10 11 56 16 1 0 17
(64.7%) (30.3%) (61.2%)  (63.4%) (55.6%) (50.0%) (57.8%) (54.9%) (80.00%) (50.0%) (0.0%) (77.3%)
Unknown 10 3 9 22 6 2 1 9 2 0 0 2
(5.8%) (9.1%) (13.4%) (8.1%) (9.5%) (10.0%) (5.3%) (8.8%) (10.0%)  (0.0%) (0.0%) (9.1%)
Total 173 33 67 273 63 20 19 102 20 2 0 22

(100.0%)  (100.0%) (100.0%) (100.0%) (100.0%) (100.0%) (100.0%) (100.0%) (100.0%) (100.0%) (0.0%)  (100.0%)

KP: K. pneumoniae, EC:E. coli, PA: P. aeruginosa.
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As more samples were collected from Agulu
(n=173, 63.4%), followed by Mbaukwu (n=67,
24.5%), and then Awka (n=33, 12.1%), the highest
percentage of ESBL-producing isolates was from
Agulu (n=16, 72.7%), followed by Mbaukwu (n=4,
18.2%), and then Awka (n=2, 9.1%). Of the 22
ESBL-producing isolatesg. coli was the most
prevalent (n=20, 90.9%), followed Hy. pneumo-
niae (n=2, 9.1%). No ESBL-producing. aerugi-
nosa strain was detected. A rate of 72.7% of the
E. coli isolates that were found to be ESBL-produ-
cers were isolated from Agulu, 18.2% were from
Mbaukwu, and none from Awka. ESBL-producing
K. pneumoniae (n=2, 100%) was reported only from
samples emanating from Awka (Table 3).

Of the total 273 fecal samples collected from

Lower levels of resistance to ciprofloxacin and
gentamicin were recorded among the community
isolates. The isolates showed least resistance only
to imipenem, a drug known for its potent and
broad spectrum antimicrobial activity. The complete
susceptibility of the isolates to imipenem could be
attributed to the low-rate use of the drug, singe i
extremely expensive and not readily available & th
Nigerian market, and is used as a last option in
serious infections when all other antimicrobial gsu
have failed.

Majority of the isolates were found to be
multi-drug resistant with MAR index2 (Table 2).
Riaz et al. [22] stated that a MAR index >0.2
indicates that the organism may have originated
from an environment where antibiotics are over

the university students, 173 (63.4%) samples were used. The observed resistance to these drugs is a
received from female students, and 78 (28.6%) were probable indication of earlier exposure of the
from male students. Twenty two (8.1%) students isolates to the antibiotics, which may have enhdnce

did not indicate their genders (Table 4). A total
of 36.3% of all the bacterial isolates comprising
K. pneumoniae, E. coli and P. aeruginosa strains

their multidrug-resistance development.
From the 102 Gram negative bacteria isolated
from the sample population (n=273), a total number

were from males, and 54.9% were from females. of 22 (8.1 %) ESBL-producing bacteria strains were
The distribution of the ESBL-producing bacteria confirmed. The ESBL-producing isolates observed
amongst the female and male students also follows in this study weré. coli andK. pneumoniae. This is

the same pattern as the distribution of the total in agreement with other studies that reported the
number of samples and isolates amongst the maleexpression of the ESBL enzyme by both species [1,
and female students. 23, 24].

As more samples were collected from the Tansarli et al. [7] indicated that Nigeria,
female participants (n=173, 63.4%) compared to together with several other African countries with
their male counterparts (n=78, 28.6%), the highest low human development index (Rwanda, Kenya,
percentage of ESBL-producing isolates was from Nigeria, Central African Republic, Benin, Senegal,
the female students (77.3%), while 13.6% was Malawi and Tanzania), have prevalence rates of
recorded for the male students. Eighty percent of ESBL-producing organisms from both clinical or
the E. coli isolates that were found to be ESBL- community sources varying from 3.8% to 22.8%.
producers were isolated from the female students, Their report showed that the proportion of ESBL-
and 10.0% were from the males. There was an equalproducing isolates among thenterobacteriaceae
distribution of ESBL-producingK. pneumoniae may not be high in Africa, but is certainly not
(50%) amongst the female and male students negligible [7].

(Table 4). The 8.1% prevalence rate of ESBL-producing
organisms in our study population may not indicate
an alarming situation, but there is need for it to
be curtailed since a high incidence of ESBL-produ-

The antibiotic resistance profile of the isolates cing organisms will create significant therapeutic
reveals that the isolates were generally residtant  problems in the near future.
the different classes of antibiotics tested. The Several studies in Nigeria have shown that
isolates however, exhibited very high resistance abuse and indiscriminate use of antibiotics by feeop
rates to cefpodoxime, meropenem, tetracycline, practicing self-medication are partly responsilde f
erythromycin, and sulfamethoxazole-trimethoprim. the high prevalence of multidrug resistance and

4. DISCUSSION

European Journal of Biological Research 2018; 8 (3): 138-147
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ESBL-producing bacteria in both community and
hospital acquired infections [18, 25, 26]. In our
study, majority of the study participants indicated
that they have at one time or the other taken
antibiotics without prescription, especially for
ailments such as, typhoid, UTI, cough, and sore
throat to mention a few. It can be inferred tha th
occurrence of multidrug-resistant and ESBL-produ-
cing bacteria among the university students may

be attributed to the abuse and indiscriminate use national

of antibiotics by the students in this region. In
Nigeria, antibiotics can be relatively inexpensive,
sold usually over the counter even without pres-
cription, and can be readily abused or used iniiscr
minately. Moreover, the indiscriminate proliferatio

Incidence of community acquired ESBL-producing bacteria among asymptomatic students

in which other therapeutic alternatives accordimg t
evidence-based guidelines are not possible. Lignitin
antimicrobial use may curtail the selection and
persistence of predominant ESBL clones and the
probable dissemination of conjugative plasmids
among strains, thus decreasing not only the number
of potential ESBL donors but also the accumulation
of antibiotic resistance genes on common genetic
elements. There is also need for national and supra
public health efforts to implement
surveillance, epidemiologic, environmental health,
and policy-making components on the use of
antibiotics. These will certainly contain the smrea
of ESBL-producing organisms and prevent the
emergence of new incidences of diseases caused by

of patent medicine outlets that makes these drugs ESBL-producing organisms.

easily accessible in the community, as observed in
the study locations, may have also contributedhé¢o t
proliferation of these resistant bacteria in the
community. This should be of great health concern
to university communities across Nigeria, as wsll a
the entire Nigerian population.

ESBL detection and prevalence studies in
Nigeria are majorly undertaken by researchersén th
academia. However, this have been quite limited to
the educational/research institutions without the
translation of the findings into a template that ba
used in our hospitals for the accurate detection of
ESBL from clinical isolates, as well as for the
development of policies that will guide the
proliferation, use, and abuse of antibiotics in the
non-hospital environment.

According to Shaikh et al. [27] and Coqgete
al. [28], the detection of ESBL production is of
paramount importance both in hospital and com-
munity isolates. Therefore, infection-control pract
tioners and clinicians need the clinical laborattary
rapidly identify and characterize different typels o
resistant bacteria. Methods should be improved to
efficiently detect and track those bacterial clones
and plasmids that constitute the major vehicles
for the spread of ESBL-mediated resistance. An

5. CONCLUSION

This study has revealed the presence of
multidrug-resistant, ESBL-producing organisms
among healthy university students of Nnamdi
Azikiwe University community, Anambra State,
Nigeria. The proliferation of ESBL-producing
organisms in the community will create significant
therapeutic problems in the near future if not
curtailed. There is need to develop effective and
innovative strategies to reduce their spread in the
community.

ETHICAL APPROVAL

Ethical approval for this research was obtainedfro
the ethical committee of Anambra State University
Teaching Hospital, Amaku, Awka, Nigeria (Ref no.
ANSUTH/AA/ECC/40).

CONSENT

All participants gave written informed consent to
participate in this study.

improvement is needed in the methods for detecting AUTHORS’ CONTRIBUTIONS

multidrug-resistant ESBL producers that express a
low level of resistance tp-lactams or might contain
silenced antibiotic resistance genes not detectable
standard susceptibility testing protocols. The ofe
broad spectrum cephalosporins and fluoroquino-

This work was carried out in collaboration between
all authors. COE designed and supervised the study.
CRC, PME and NTU managed the Ilaboratory
analyses. CRC and PME managed the data analysis

lones in humans should be urgently limited to cases and literature searches, and prepared the firftt afra

European Journal of Biological Research 2018; 8 (3): 138-147



146 | Chukwunwejim

the manuscript. ICA, CPE and DOA revised the

manuscript critically for

important intellectual

content. All authors read and approved the final 9.
manuscript.

TRANSPARENCY DECLARATION

The authors declare that there is no conflict of
interest regarding the publication of this article.

REFERENCES

1.

Paterson DL, Bonomo RA. Extended-spectrum
B-lactamases: a clinical update. Clin Microbiol Rev.
2005; 18: 657-686.

Pitout JDD, Laupland KB. Extended-spectrum

B-lactamase-producing  Enterobacteriaceae: an
emerging public health concern. Lancet Infect Dis.

2008; 8: 159-166.

Raji MA, Jamal W, Ojemhen O, Rotimi VO. Point-

surveillance of antibiotic resistance in Enterobact

riaceaeisolates from patients in a Lagos Teaching
Hospital, Nigeria. J Infect Public Health. 2013; 6:
431-437.

Mugnaioli C, Luzzaro F, De Luca F, Brigante G,
Perilli M, Amicosante G, et al. CTX-M-type

extended-spectrurf-lactamases in Italy: molecular

epidemiology of an emerging countrywide problem.
Antimicrob Agents Chemother. 2006; 50: 2700-
2706.

Lee JH, Bae IK, Lee SH. New definitions of
extended  spectrum pB-lactamase  conferring
worldwide emerging antibiotic resistance. Med Res
Rev. 2011; 32: 216-232.

Agrawal P, Ghosh A, Kumar S, Basu B, Kapil K.
Prevalence of extended spectrufitlactamases
amongE. coli andK. pneumoniae isolates in tertiary
care hospital. Indian J Pathol Microbi@008; 51:
139-142.

Tansarli GS, Poulikakos P, Kapaskelis A, Falagas
ME. Proportion of extended-spectrupalactamase
(ESBL)-producing isolates among Enterobacteria-
ceae in Africa: evaluation of the evidence-
systematic review. J Antimicrob Chemother. 2014;
69(5): 1177-1184.

Friedmann R, Raveh D, Zartzer E, Rudensky B,
Broide E, Attias D, Yinnon AM. Prospective

evaluation of colonization with extended-spectrum
b-lactamase (ESBL)-producing Enterobacteriaceae
among patients at hospital admission and of
subsequent colonization with ESBL-producing
Enterobacteriaceae = among patients  during

14.

17.

. Aibinu

Incidence of community acquired ESBL-producing bacteria among asymptomatic students

hospitalization. Infect Control
2009; 30: 534-542.

Yusha'u M, Aliyu HM, Kumurya AS, Suleiman K.
Prevalence of extended spectrufitlactamases
(ESBLs) among Enterobacteriaceae in Murtala
Mohammed Specialist Hospital, Kano, Nigeria.
Bayero J Pure Appl Sci. 2010; 3(1): 169-172.

Afunwa RA, Odumegwu DC, Iroha IR, Esimone
CO. Antimicrobial resistance status and prevalence
rates of extended spectrupalactamase producers
isolated from a mixed human population. Bosnian J
Basic Med Sci. 2011; 11(2): 91-96.

IE, Ohaegbulam VC, Adenipekun EA,

Ogunsola FT, Odugbemi TO, Mee BJ. Extended
spectrump lactamase enzymes in clinical isolates of
Enterobacter species from Lagos, Nigeria. J Clin

Microbiol. 2003;41: 2197-2200.

Akujobi CN, Ewuru CP. Detection of extended

spectrum beta-lactamases in gram negative bacilli
from clinical specimens in a teaching hospital in
South-Eastern Nigeria. Niger Med J. 2010; 51: 141-
146.

Okesola AO, Adeniji TW. Pattern of extended
spectrum B-lactamase production among clinical
isolates of Proteus Species in western Nigeria.
World J Med Sci. 2010; 5(4): 94-97.

Iroha IR, Amadi SE, Adikwu MU, Esimone CO.
Detection of plasmid borne extended spectrum
B-lactamase enzymes in clinical isolates of
Escherichia coli from a community general hospital.
Int J Mol Med Adv Sci. 2008; 4(2): 46-49.

Iroha IR, Esimone CO, Neumann S, Marlinghaus L,
Korte M, Szabados F, et al. First description of
Escherichia coli producing CTX-M-15-extended
spectrum beta-lactamase (ESBL) in out-patients
from south eastern Nigeria. Annals Clin Microbiol
Antimicrob. 2012; 11: 19.

Iroha IR, Okoye E, Osigwe CA, Moses IB,
Ejikeugwu CP, Nwakaeze AE. Isolation, phenotypic
characterization and prevalence of ESBL-producing
Escherichia coli and Klebsiella species from
orthopedic wounds in National Orthopedic Hospital
Enugu (NOHE), South East Nigeria. J Pharma Care
Health Sys. 2017; 4(4): 1-5.

Ejikeugwu C, lkegbunam M, Ugwu C, Eze P, Iroha
I, Esimone C.Phenotypic detection oKlebsiella
pneumoniae strains - producing extended spectrum
B-lactamase (ESBL) enzymes. Scholars Acad J
Biosci. 20131(1): 20-23.

Alabi OS, Oyenwe NE, Satoye KA, Adeleke OE.
Prevalence of extended-spectruni-lactamase
producing isolates from asymptomatic bacteriuria

Hosp Epidemiol.

European Journal of Biological Research 2018; 8 (3): 138-147



147 | Chukwunwejim

19.

20.

21.

22.

23.

among students in a tertiary institution in Ibadan,
Nigeria. Nature Sci. 2014; 12(4): 111-114.

Cheesbrough M. District laboratory practice in
tropical countries. Part 2, 2nd Edn. Cambridge
University Press, 2006.

WHO. Basic laboratory procedures in clinical
bacteriology. 2nd edn. Vandepitte J, Verhaegen J,
Engbaek K, Rohner P, Piot P, Heuck CC, eds.
World Health Organization (WHO), Geneva, 2003.

CLSI. Performance standards for antimicrobial
susceptibility testing. 21 Informational Supplement
Clinical and Laboratory Standard Institute (CLSI).
M100-S21, 2011; 31(1).

Riaz S, Faisal M, Hasnain S. Antibiotic
susceptibility pattern and multiple antibiotic
resistances (MAR) calculation of extended spectrum
B-lactamase (ESBL) producirigscherichia coli and
Klebsiella species in Pakistan. Afr J Biotechnol.
2011; 10(33): 6325-6331.

Torimiro N. Extended-spectrum p-lactamase
occurrence among Gram-negative bacilli isolated
from urine of apparently healthy individuals at

24,

25.

26.

27.

28.

Incidence of community acquired ESBL-producing bacteria among asymptomatic students

Obafemi Awolowo University, lle-Ife, Nigeria. J
Adv Microbiol. 2018; 8(4): 1-6.

Fadeyi A, Zumuk CP, Raheem RA, Nwabuisi C,
Desalu OO. Prevalence and antibiotic susceptibility
pattern of ESBL producinilebsiella isolated from
clinical specimens in a Nigerian tertiary hospital.
Afr J Infect Dis. 2016; 10(1): 32-37.

Yah SC, Yusuf OE, Eghafona NO. Pattern of
antibiotic usage by adult populations in the cify o
Benin, Nigeria. Scient Res Essay. 2008; 3: 81-85.

Tamuno |, Mohammed SI. Self-medication with
antibiotics amongst students of a Nigerian Tertiary
Institution. J Basic Appl Sci Res. 2011; 1: 1319-
1326.

ShaikhS, Fatima J, Shaki, Rizvi SMD, Kamal
MA. Antibiotic resistance and extended spectrum
beta-lactamases: types, epidemiology and treatment.
Saudi J Biol Sci. 2015; 22(1): 90-101.

Coque TM, Baquero F, Canton R. Increasing
prevalence of ESBL-producing Enterobacteriaceae
in Europe. Euro Surveill. 2008; 13(47): 19044.

European Journal of Biological Research 2018; 8 (3): 138-147



