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Abstract
Background: Bacterial resistance to antibiotics is a major glathallenge in the diagnos|s
and treatment of infectious diseases. ESBLs argneez that confer resistance to third gnd
fourth generation cephalosporins that are produt®dcounter resistance to normgal
betalactamase enzymes.

Aim: This work was aimed at detecting the occurrencBE®BLs among clinical bacterial
isolates at the study site.

Methods: Three hundred and ninety nine (399) Gram negataetebial isolates wer
collected from the study site and identified usstgndard biochemical tests. The isolates
were screened for ESBLs using Clinical Laborataign8ards Institute (CLSI) breakpoint
and confirmed using Double Disc Synergy Test (DDShe standard antibiotic discs usgd
were augmentin (AMC 34y), cefotaxime (CTX 3f)g) and ceftazidime (CAZ 3@) [Oxoid,
England].

Results: The results of CLSI breakpoint test showed that B¥662%) were positive fof
ESBLs which include;Proteus spp 88(22.05%), E. coli 40(10.02%), Klebsiella spp
48(12.03%) Citrobacter spp18(4.51%),Providencia spp4(1.01%),Shigella spp 6(1.50%),
Salmonella spp 2(0.50%). ESBLs confirmation using DDST revealedtthil9 (57.76%)
were positive for ESBL production vizProteus spp 66(32.04%), E. coli 8(3.88%),
Klebsiella spp 28(13.59%)Citrobacter spp12(5.82%),Providencia spp2(0.97%),Shigella
spp (31.46%)Salmonella spp0 (0.00%) giving an overall ESBLs occurrence of 29632
Conclusion: The high occurrence of ESBLs observed among thecali isolates implies
that the enzymes occur at an alarming rate which leed to high patient mortality due to
treatment failure.

Keywords: Detection, ESBLs, CLSI, DDST, Bacterial isolategsHita

Introduction
Betalactam antibiotics are those antibiotics thatre a common betalactam ring in their
structure.
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Figurel: Beta-lactam Ring

Examples of such antibiotics are penicillins aadi@losporins. Cephalosporins are $lso
lactam antibiotics in which thglactam ring is fused with dihydrothiazine ring.
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Third generation cephalosporin had beerantibiotics (NCCLS, 2005).
developed in response to increased Current therapy for strains of
prevalence of B-lactamases in certain enterobacteriaceae that express ESBLs is
organisms, but resistance to these extenddunited to imipenem, however, there have
B-lactamases emerged quickly. The first ofalready been reports of therapeutic failure of
these enzymes, capable of hydrolyzing thehis drug with strains that produce multiple
newerp-lactams sulfhydryl variable 2 (SHV B-lactamase (Ahmest al., 1999). There are

2) was found in a single strain Kfebsiella limited therapeutic options left which result
ozaenae in Germany (Paterson and Bonomo,n high mortality and facilitate further
2005). nosocomial spread of ESBLs producing
Extended spectrung-lactamases (ESBLS) organisms as such strains expressing ESBLs
are betalactamases capable of conferringresent a host of challenges as we head into
bacterial resistance to Penicillins, first,21% century.

second and third generations cephalosporiithe extended spectrum of-lactamases
and aztreonam (but not cephamycins) oproduction is increasing rapidly and
(carbapenems) by hydrolysis of theseglobally, due to the frequent prescription of
antibiotics, and are inhibited B¢lactamase B-lactam antibiotics (Paterson and Bonomo,
inhibitors such as clavulanic acid. First2005). This calls for the need to detect the
described in Germany (1983) and Franceccurrence or otherwise of ESBLs
(1985) amongKlebsiella spp, ESBLs exist producing organism.

in every region of the world and in most Extended spectrurfi-lactamases are
genera of enterobacteria. Currently, ESBLsan increasing cause of multi drug resistant
are becoming major threats for patients innfection throughout the world, bacteria
the hospitals, long term care facilities andcarrying such enzymes have been
community (Taneja and Sharma, 2008). recognized as a cause of health care
In practical terms, detection of ESBL in aassociated infection and the incidence of
clinical significant isolate, whether mediatedsuch organism also appears to be increasing
by Teimoneira (TEM), SHYV, or Cefotaxime in the community, which can pose a major
(CTX-M) genes should mean therapeuticthreat to life, are often difficult and
resistance to an extended spectrunexpensive to treat and can delay discharge
cephalosporin (indeed, to all cephalosporinsfrom hospital.

aztreonam, and penicillins). The treatment offhe site for isolate collection was General
choice of such circumstances should be thelospital Daura, Katsina State. The reason
use of carbapenems or cephamycingor choosing this hospital is that patients
depending on the sensitivity resultfrom twelve Local Government areas in
(MacKenzieet al., 2002). Daura Senatorial zone patronize the center
It is generally thought that patients havingas well as patients from neighboring Niger
infection caused by ESBLs producingRepublic coupled with the high number of
organisms are at increased risk of treatmerdrug hawkers in area.

failure with extended spectrunf-lactam 130
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This study was aimed at detecting theg=1-p

presence or otherwise of ESBL producingBased on the work of Belét al. (2002),
enterobacteriaceae  at Daura Genergirevalence of 15% was recorded making P=
Hospital. 0.15, g=1-0.15 = 0.859 and the substituting
The objectives of the study are to identifyinto the above formula

members of enterobacteriaceae from clinicah = (1.96% (0.15X0.85)/(0.05)

isolates available at General Hospital,n =3.8416(0.128)/0.0025

Daura, Katsina State and also to screen the= 0.4898/0.0025 = 195.92 = 196

identified isolates for the production of

extended spectrung-lactamases (ESBLs) A total of 399 Gram negative bacteria
using clinical laboratory standard instituteisolated from various clinical samples were
(CLSI) criteria and confirm it by Double obtained from the Microbiology Laboratory

Disc Synergy Test (DDST). of General Hospital Daura, Katsina State,
which include Proteus spp n=157,

Materials And Methods Escherichia coli n=95, Klebsiella sppn=86,

Sampling Site Citrobacter sppn=30, Salmonella sppn=14,

The site for isolate collection was GeneralShigella spp n=11, Providencia spp n=6,
Hospital Daura, Katsina State. Daura TowrEnterobacter spp n=3 andMorganella spp

is located between latitude 13° - 14° Northn=2.

between longitude 8° - 9° East. It is situatedBiochemical Tests for Identification of the
close to Nigerian border with Niger Enterobacterial Isolates

Republic. The hospital received both in-The biochemical tests were carried out to
patients and out-patients from theconfirm the identity of the Gram negative
neighbouring local governments and Nigerorganisms obtained based on standard
republic (Atanda et al., 2014). protocols.

Ethical clearance Indole Test

The ethical approval letter was receivedThe test organism was inoculated into a
following approval by hospital managementBijou bottle containing about 3ml of sterile
in order to enable the research to beeptone water. The inoculated peptone water
conducted in the Microbiology Unit of the was then incubated for 24hrs atG7
Pathology Department of the same hospital. Test for indole was achieved by the addition
Sample size of 0.5ml of Kovacs regent, shaken gently
The minimum sample size was threeand then examined for positive result within
hundred and ninety nine (399) Graml10 minutes. Positive result was observed by
negative enterobacteria isolates based otme appearance of red colour in the surface
calculation using the formula for layer while absence of red color in the
determining minimum sample size forsurface layer indicated negative result (CLSI

prevalence study i.e. 2012).
72 {pxq) Urease Test

T (McDonald, 2008) The test organism was inoculated into 3ml
of urea agar medium in a bijou bottles. The

Where inoculated medium was then incubated for

n= Sample Size 24hrs at 3C .

Z= Confidence level 95% (1.96) Pink color was then observed for positive

p= Proportion of resistant species in actual€Sult while absence of pink color indicates

population egative result (CLSI, 2012).

d= Minimum sampling error = 5% (0.05)

131



Occurrence of Extended Spectrumeta-Lactamases among Clinical

Citrate Utilization Test tubes of sterile normal saline to match the
Using a sterile straight wire loop suspensiomprepared 0.5 Mc Farland standard. The
of the organism in normal saline wasemulsions were swabbed on to the surface of
streaked first at the slope surface of therepared Mueller-Hinton Agar (Oxoid,
Simmons citrate and the butt of the mediunkEngland). This was followed by placing a
was stabbed. disc of amoxicillin/clavunalate AMC (20g/

The inoculated media was then incubated fotOug respectively) i.e. augmentin (Oxoid,
24hrs at 37T. Bright blue colouraton England) at the centre of the inoculated agar
indicates positive result while absence ofplate and a disc of cefotaxime (CTX) (30
colour change indicated negative resulijug) [Oxoid, England] 20mm (center to
(CLSI, 2012). center). Another antibiotic disc of
Triple Sugar lon (TSI) Agar Test ceftazidime (CAZ) [3Qug, Oxoid, England],
Using a straight sterile wire loop, the butt ofwas also placed on the plate 20mm (center to
the TSI agar in a test tube was stabbed anzkenter) from the augmentin disk. The plates
then the slope was streaked. The test tubsere incubated at 37°C for 18-24hrs before

was then incubated for 24hrs af@7 observation for clear extension of the edge
The test-tube was then observed anaf either or both cefotaxime and ceftazidime
recorded (Cheesbrough, 2008). inhibition zone toward the augmentin disk,
Standard Antibiotics which was interpreted as synergy indicating

The standard antibiotics used werethe presence of an ESBL (CLSI, 2012).
augmentin ~ (AMC  3Qlg, 12/2018), Statistical Analysis

cefotaxime (CTX 3fQg, 12/2018) and The results obtained were subjected
ceftazidime (CAZ 3(g, 12/2018) [Oxoid, to chi-square test. The contingency level of
England]. the chi-square test was 7 by 2, i.e. number of
Clinical Laboratory Standard Institute  rows r = 7, and number of column c = 2, (c
Test for ESBL Screening by r), to determine whether there is

Emulsified inocula from the BHIA (Brain significant difference or not between the
Heart Infusion agar) plates in test tube ofresult of screening and confirmation tests.
sterile normal saline that matched theResults

turbidity of 0.5 Mc Farland standards wereThe result of biochemical tests was
swabbed on the surface of prepared Muellereompared with standard table to identify the
Hinton Agar (Oxoid, England). This was isolated bacteria (Table 1). A total of three
followed by placing the disks of hundred and ninety nine (399) Gram
amoxicillin/clavunate AMC 20ug/10 pg negative bacteria were identified as
respectively i.e. augmentin  (Oxoid, members of the family enterobacteriaceae
England), independent of one another. Thé¢Table 2).

plates were incubated at 37° for 24hrs before Two hundred and six (206) of the
observation for the measurement of zone ofdentified enterobacteriaceae representing
inhibition using vernier caliper. Zone 51.62% were positive for ESBLs. These
diameters< 25mm for cefotaxime an& include Proteus spp 88 (22.05%)E. coli 40
22mm for ceftazidime were interpreted ag(10.02%), Klebsiella spp 48 (12.03%),
positive for the presence of ESBLs (CLSI,Citrobacter spp18 (4.51%)Providencia spp

2012). 4 (1.01%), Shigdla spp 6 (1.50%),
Double Disc Synergy Test for ESBL Salmonella spp 2 (0.50%), as indicated in
Confirmation Table 3.

All isolates suspected for ESBL productionConfirmatory test using Double Disk

were further confirmed using double discSynergy Test (DDST) showed that one
synergy test as described by Jarleeial. hundred and nineteen (119) representing
(1998). One loopful of inoculum was (57.76%) were positive for ESBL

emulsified from the BHIA plates in test production. 132
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These includeProteus spp 66 (32.04%),E. the results were subjected to chi square
coli 8 (3.88%),Klebsiella spp 28 (13.59%), statistical analysis, because the calculated
Citrobacter spp12 (5.82%)Providenciaspp value (23.29) was greater than the table
2 (0.97%), Shigella spp 3 (31.46%), value (12.59) at 5% confidence level and 6
Salmonella spp 0 (0.00%) as indicated in degree of freedom. Out of the 399 isolates
Table 4. screened for ESBL production, 119 were
There exists a significant difference in ESBLconfirmed to produce ESBL giving an

production among the bacterial species wheoverall prevalence of 29.82% (Table 5).

Table 1: Biochemical identification of bacterial isolatesobtained from the study site
Isolates Indole MR VP Cit Urea TSI
Slant butt H,S Gas

Escherichia coli + + - - - Y Y - +
Shigella spp d + - - - R Y - -
Salmonella spp - + - - - R Y + -
Proteus mirabilis - d d + + R Y + d
Proteus vulgaris + + - d + Y Y + +
Citrobacter spp - + - + d Y Y + d
Enterobacter spp - - + + - Y Y - +
Providencia spp + d - + d R Y - d
Klebsiella spp - - + + +/S Y Y - +
Pseudomonas spp - + - + d R R - -
Morganella spp + + - - + R Y -

KEY

+ = Positive reaction

- = negative reaction

d = different strain give different result
Y = Yellow

R = Red-pink

+S = slow positive

Table 2: Occurrence of Gram negative organisms obitaed from clinical dacterial
isolates using biochemical tests

S/N Isolates Number Observed Oéeurrence
1 Proteus spp 152 38.00
2 E. coli 95 23.75
3 Klebsiella spp 86 21.50
4 Citrobacter spp 30 7.50
5 Salmonella spp 14 3.50
6 Shigella spp 11 2.75
7 Providencia spp 06 1.50
8 Enterobacter spp 03 0.75
9 Morganella spp 02 0.50
TOTAL 399 100

133



Occurrence of Extended Spectrumeta-Lactamases among Clinical

Table 3: Prevalence of ESBLs among Enterobacterigolates using CLSI tests

Isolate Number screened Number +ve % occurrence
Proteus spp 152 88 57.89
E .coli 95 40 42.10
Klebsiella spp 86 48 55.81
Citrobacter spp 30 18 60.00
Providencia spp 6 4 66.66
Shigella spp 11 6 54.55
Salmonella spp 14 2 14.28
Enterobacter spp 3 0 00.00
Morganella spp 2 0 00.00
Total 399 206 51.62

Table 4: Prevalence of ESBLs among Enterobacterigolates using Double Disc Synergy
Test (DDST)

Isolate Number screened Number +ve % occurrence
Proteus spp 88 66 75.00

E .coli 40 8 20.00
Klebsiella spp 48 28 58.33
Citrobacter spp 18 12 66.66
Providencia spp 4 2 50.00
Shigella spp 6 3 50.00
Salmonella spp 2 0 00.00
Total 206 119 57.76

Table 5: Prevalence of ESBL Producers among isolaecollected from Daura General
Hospital

Isolates No. Screened No of Confirmed ESBL % confirmed ESBL
Proteus spp 152 66 43.42

E. coli 95 8 8.42
Klebsiella spp 86 28 32.55
Citrobacter spp 30 12 40.00
Providencia spp 6 2 33.33
Shigella spp 11 3 27.27
Salmonella spp 14 0 0.00
Enterobacter spp 3 0 0.00
Morganella spp 2 0 0.00

Total 399 119 29.82
Discussion organisms are pathogenic once found

Out of the three hundred and ninety nineoutside their natural habitat (Paterson and
(399) Gram negative isolates obtained and@onomo, 2005), the high occurrence of
subjected to biochemical tests, three hundreenterobacteria may be due to poor hygienic
and ninety nine 399 (99.75%) werepractices, which may lead to the rapid spread
identified as members of the family of ESBLs and might result in possible

enterobacteriaceae. High occurrence oépidemic that may not be curtailed by the
Gram negative isolates was an indication ohormal drugs available.

possible outbreak of infections since the 134
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Of the three hundred and ninety nine (399 Citrobacter spp 40.0% (12/30), followed by
enterobacterial isolates  subjected tdProvidencia spp 33.33% (2/6)Klebsiella
screening using Clinical Laboratory spp 32.55% (28/86)chigella spp 27.27%
Standard Institute Criteria (CLSI) test. A(3/11) and therk. coli 8.42% (8/95) having
total of two hundred and six (206) the least prevalence, where&lmonella
representing 51.62% were positive for ESBLspp Enterobacter spp and Morganella spp
using CLSI criteria (test). These includewere not confirmed to be ESBLSs producers.
Proteus spp 88 (22.05%),E. coli, 40 The percentage prevalence of ESBL was
(10.02%), Klebsiella spp, 48 (12.03%), higher inProteus spp than other species of
Citrobacter spp, 18 (4.51%)Providencia  enterobacteriaceae involved in the study
spp, 4 (1.01%),Shigella spp, 6 (1.50%), which confirms to the findings of Perilét
Salmonella spp, 2 (0.50%) as indicated inal. (2000) also agreed with the finding of
Table 3. This may result from some of theBradford (2001) which showed the
enterobacteria acquiring genes responsibleccurrence and distribution of ESBL differs
for ESBL production. Consequently, thisfrom country to country and from hospitals
may also lead to transfer of antibioticto hospitals.

resistant genes from one organism to anothé&dn comparing the prevalence rate of ESBLs
amongst members of the same specie q29.82%) found in this study with the
different species. findings of similar studies, the prevalence of
On subjecting the two hundred and six (206 ESBL obtained in this study is lower when
isolates to confirmatory testing using Doublecompared to a study by Bosg al. (2006)
Disk Synergy Test (DDST), one hundred andvhere they reported 70.0% from Egypt,
nineteen (119) representing 57.76% weravhereas it is higher than the study by Yusuf
positive for ESBL production. These et al. (2013) which reported prevalence of
include; Proteus species 66 (32.04%). 15% in Kano State and the report of Aibinu
coli, 8 (3.88%)Klebsiella spp, 28 (13.59%), et al. (2003) at Lagos indicated 20%.
Citrobacter spp 12 (5.82%)rovidenciaspp However, the prevalence was low when
2 (0.97%), Sigella spp, 3 (1.46%) and compared to that obtained in Benin (Edo
Salmonella spp, 0 (0.00%) as indicated in State) which was 36.6% (Osazuwa and
Table 4. This may be determined by theOsazuwa, 2011).

available number of isolates belonging to theComparison of the prevalence of ESBLs
same specie that is subjected to confirmatorg29.82%) found in this study with the
test. Although, several reports showed thatinding of similar studies around the world
there is increasing prevalence of ESBLsshowed that the prevalence was lower than
worldwide, the extent of the problem isthat obtained in United States of America
under recognized due to unawareness, pogUSA) which recorded 43% in 2003. In
laboratory detection and reporting as well asurope ESBLs producing organisms have
inadequate infections control measuresbeen spreading at an alarming rate, almost
which may lead to transfer ESBLs amongall the European countries has experienced
clinical isolates which vary from hospital to outbreak with ESBL producing organism, as
hospital within a single city (Bradford, obtained in the General Hospital, Daura,
2001). There exists a significant differenceKatsina State, Nigeria. A low prevalence was
in ESBLs production among the isolatesalso recorded when compared to Asia 15%
when the results were subjected to chiBell et al. (2002). In Africa there is generally
square statistical analysis because thkack of comprehensive data with regard to
calculated value (23.29) was greater than thESBL producing organisms,
table value (12.59) at 5% confidence levehotwithstanding the prevalence is low when
and 6 degree of freedom. compared to that obtained in Egypt with the
The highest prevalence of ESBL was foundmajority of the isolates (70%) producing the
in Proteus spp 43.44% (66/152), enzyme. 135
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The high rate of ESBL in African countries Recommendations
could be due to poorer social andDue to the spread of ESBL among bacterial
economical situation, hospital overcrowding,pathogens, and the problem that may result
lack of antimicrobial stewardship and from treatment failure due to infections with
excessive over the counter antibiotic usag&SBL producing bacteria. It could be
and the under supported infections controtfecommended that;
measures (Villegas, 2008). i). Similar study should be extended in the
remaining other Hospitals of the two
Conclusion Senetorial zones of the Katsina State i.e.
There is high occurrence of ESBLs amongKatsina and Funtua General Hospitals
clinical bacteria isolated from Daura Generakespectively.
Hospital with the rate being 29.82%. ESBLsii) The use of third generation cephalosporin
producing bacteria occurs at an alarming ratespecially at wide spread empiric level
particularly among Proteus spp n=66, should be restricted either by formal
Klebsiella spp n=28 and Citrobacter spp restriction of availability or by education and

n=12 increased availability for alternatives.
iii) Infection control strategies should be
strictly adhered to, in hospital setting to
prevent the spread of the ESBLs producers.
References Verlag, Berlin Heidelberg 014 -. 01942

Ahmed, M.C., Mariano, N., Bradford, P.A., Bell, J.M., Turnidge, J.D., Gales A.C.,
Cagliari, E., Projan, S.J., Bush, K., and Pfaller, M.A. and Jones R.N. (2002).

Rahal, J.J. (1999). Clinical Prevalence of Extended Spectrysn
Characteristics and Molecular lactamase (ESBL)-Producing Clinical
Epidemiology Associated with Isolate in the Asia-Pacific region and

Imipenem-ResistantK. pneumoniae. South Africa: Regional results from

Clinical Infectious Disease 29:352-356 SENTRY antimicrobial Surveillance
Aibinu, LE., Chanegbulam, V.C., Program  (1998-1999)" Diagnostic
Adenipekun, E.A., Ogunsola, F.T., Microbiology and Infectious Disease

Odugbemi, T.0., Mee, B. J. (2003).
Extended-Spectrum 3-lactamaseBorg, M.A., Scicluna, E., De Kraker, M.
Enxymes in Clinical Isolates of (2006). "Antibiotic resistant in the
Enterobacter species from Lagos, South Eastern Mediterranean
Nigeria. Journal  of Clinical Preliminary result from the Armed
Microbiology 41(5): 2197 -2200. Project”, European Surveillance, vol.
Atanda, O., Adetunji, M., Ezekiel, C. N., Il, No. 7, pp 164-167
Bakare, A. and Chilaka, C. A. (2014):Bradford, P.A. (2001). Extended Spectrum

vol. 42, No. 3, pp 193-198.

Fungal and bacterial metabokites of
stored maize from the five Agro-
ecological zones of Nigeria. Society for
Mycotoxin Research and Springer

Betalactamases in the 21Century:
Characterization, Epidemiology and the
Detection of this Important Resistant
Threat. Clinical Microbiology Review
14:933-935

136



Tati et al. (2016) BIMLS, 1(1):

Cheesbrough, M. (2008): District
Laboratory Practice for Tropical
Countries:. part 2. Cambridge

129 - 137

Osazuwa, F. and Osazuwa, E.O. (2011):

Detection of Extended Spectrum 3-
lactamase Producind<. pneumoniae

university press, UK Pp 169 - 198. and their susceptibility rates to
Clinical Laboratory Standard Institute CLSI, antibiotic in Universitu of Benin

(2012): Performance Standard for Teaching Hospital, Benin city,

antimicrobial susceptibility testing. Nigeria. Research Journal  of

CLSI document M100S. CLSI Pharmaceutical  Biological and

Wayne, Pa. Chemical Sciences
Jarlier, V., Nicholas, M.H.; Fournier G and (RIPBCS).2(1):603 - 605.

Philippon A. (1998): Extended Paterson D.L. and Bonomo R.A (2005):

Spectrum [3-lactamase conferring
transmissible resistance to newer 3-
lactam agents in Enterobacteriaceae;
Hospital Prevalence and
Susceptibility Patterns.Review of
Infectious Diseases 10:867 - 878..
MacKenzie, F.M., Miller, C.A., and Gould,
.M.  (2002): Comparison  of
screening methods for TEM and SHV
derived ESBL productionClinical

Perilli,

Microbiology Infection 8:715-
724National Committee for Clinical
Laboratory  Standard  (NCCLS)
(2000):  Methods for dilution

antimicrobial assays for bacteria thatvillegas,

grow aerobicallyApproved standard
M7-A5.

McDonald, J. H. (2008): Handbook of
biological statistics. Sparky house
publishing, Baltimore. Pp. 88-224.

National Committee for Clinical Laboratory Yusuf,
Standard (NCCLS) (2005):
Performance Standards for
Antimicrobial Susceptibility Testing
15" Informational Supplement (M-
100-S15), 2005. National Committee
for Clinical Laboratory Standard.
Wayne, P.A.

Extended Spectrum R-lactamases: a
Clinical update. Clinical
Microbiology Review 184):657 -
686.

M., Segatore, B. and Massis, M.R.D.
(2000): TEM-2, A New Extended
Spectrum B-lactamase Detected in
Proteus mirabilis and Morganella
morganii in Italy. Antimicrobial
Agents chemotheraphy 44:2537-2539

Taneja, N. and Sharma, M. (2008): ESBLs

Detection in Clinical Microbiology:
Why & How? Indian Journal of
Medical Research 127. Pp 297-300
M.V., Kattan, J.N., Quinteros,
M.G., and Casellas, J.M. (2008):
"Prevalence of extended spectrum
betalactamase in South America,"
Clinical Microbiology and infection
\Vol.14, No.1, p154-158

l., Haruna, M., and Yahaya, H.
(2013): Prevalence and Antibiotic
Susceptibility of AMPC and ESBL
Producing Clinical Isolates at
Tertiary Health Care Center in Kano,
North West NigeriaAfrican Journal

of Clinical and Experimental
Microbiology Vol. 14(2): 109-119.

137



