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Original Research Article
Detection of Extended Spectrung-Lactamase ProducingEscherichia coli in

Neonatal Unit of a Tertiary Health Institution, South-South Nigeria

ABSTRACT

Aims: To determine the prevalence of multidrug resist@fbR) and Extended Spectrufi
lactamase producing (ESBE coli in neonates, their mothers and healthcare woilk#C3Ns)

in the neonatal wards of the University of Uyo Tleag Hospital (UUTH), Uyo-Nigeria.

Study Design It is a cross sectional hospital-based studylinmg neonates, their mothers and
healthcare workers in the respective neonatal whitise hospital.

Place and Duration of Study This study was conducted at the University Uyadreng
Hospital, Uyo between May and November, 2012.

Methodology: The study involved 310 neonates admitted in Bekies’ Unit, Special Care
Babies’ Unit and Neonatal ward; their mothers (1&8) Healthcare Workers (35). Body sites of
neonates, palms of consented mothers and healthaadeers (HCWSs) in these units were
swabbed. Stool samples were also collected froonéomates and their mothers. Isolation and
identification of E. coli were carried out using standard microbiologicabcedures.
Antimicrobial susceptibility testing was done usitige modified Kirby-Bauer disc diffusion
method. Extended spectrufalactamase test was conducted using the disc aiffusynergy
method following CLSI 2011 guidelines.

Results: Neonatal and materngl coli isolates were 38(12.3%) and 82(48.8%) respectiaiyg
HCWs, 3(48.8%). Among the neonatal and mother iss)aesistance to Amoxycillin/Clavulanic

acid ranged from 1.2% - 2.6%; Ceftriaxone and Qeafteme resistance, 29.3% - 39.5% and
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resistance to Cefepime, 21.1% - 25.6%. Isolatas fpralms of HCWs were highly resistant to all
antibiotics. Fourteen neonatal strains exhibitingiltrdrug resistance (MDR) had 100%
homologous drug combinations with 18 maternal ieslaNeonatal isolates that are ESBL
producers were 15(39.5%); mothers, 26(31.7%), adwd, 3(100%).

Conclusion: The importance of maintaining good hand hygieneHBWs in neonatal units is
highlighted in this study. There were high ratesMidR and ESBL-producinge. coli among
neonates, mothers and HCWs in UUTH, Uyo. Similasiin drug combinations observed among
the MDR strains obtained from subjects indicatespas transmission oE. coli from mothers
and HCWs to neonates necessitating epidemiologaatern. The practice of proper hygiene by
mothers and HCWs should not be made optional. Tdte Hesistance strains observed may limit
therapeutic options for serious neonatal infectionth fatal consequences. Increased ESBL
surveillance in neonatal units of hospitals is aded.

Keywords: E. coli, Multidrug Resistance, ESBL, Neonates, Mothers, theale Workers

1. INTRODUCTION

Escherichia coli is a gram-negative rod shaped bacterium that isyoomy found in the
lower intestine of warm-blooded organisms [1,2]islthe predominant facultative anaerobe of
the human colonic flora. The organism typicallyaroses the infant gastrointestinal tract within
hours of life, and therefor&. coli derive mutual benefit [3,4]. Most neonates may ehav
swallowed theE. coli from the mothers’ faeces along with the amniotuedf during child birth
and this may be related to the length of timeaktdoctors/midwives to deliver the baliy.coli
usually remains harmlessly confined to the intedtinmen. However, in the debilitated or

immune suppressed host, or when gastrointestinaielbs are violated, even non-pathogenic
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strains ofE. coli can cause infection, such aseningitis, hemolytic uremic syndrome and
peritonitis (3).

Results of antimicrobial susceptibility testing arermally used for multiple purposes,
one of which is to assist clinicians in the desadrempirical therapies for suspected infected
individuals (5). Treatment of infections includitigpse caused bl. coli is becoming difficult
because of multidrug resistance exhibited by thesatve organisms (6,7). More so, incidence
of extended spectrunf-lactamase (ESBL) producing strains Bf coli has been steadily
increasing over the past few years resulting intétion of therapeutic options (8). This study
was therefore carried out to determine the presehomultidrug resistance and ESBL producing
Escherichia coli strains in neonates, their mothers and Healthearkers (HCWSs) in the
neonatal wards of University of Uyo Teaching Hoasp{UUTH), Uyo.

2. MATERIALS AND METHODS
2.1  Study Population

This study involved 310 neonates ag&étB days admitted in Sick Babies’ Unit (SBU),
Special Care Babies’ Unit (SCBU) and Neonatal wafrdJniversity of Uyo Teaching Hospital
(UUTH), Uyo. One hundred and sixty eight motherd 86 Healthcare workers (HCWs) made
up of nurses and ward orderlies working in thesenatal wards were included in this study
following informed consent.

2.2 Sample Collection

Body sites of neonates (skin and ear) commonly gxg@do touch by caregivers and
rectum were swabbed using sterile swab sticks dippsterile normal saline as earlier described
(9). Rectal swabs were collected from neonatesware unable to provide stool samples. Palms

of consented mothers and HCWs were aseptically Isedalising sterile swab sticks dipped in
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sterile normal saline (9). Stool samples were alsibected from mothers in sterile universal
bottles. All samples were transported to the lamoyawithin 2 hours of collection for
processing.
2.3 Processing of Samples

All swabbed samples were cultured in Brain hedttsion broth at 3%C for 24hours and
later subcultured on Eosin Methylene Blue (EMB)raffaab M, UK) at 37C for 24hours.
Isolates suspected to l&e coli strains with green metallic-sheen colour were itealaon EMB
agar. Pure and discrete colonies were subcultunedutrient agar slant and peptone water for
conventional biochemical tests such as indoleatatrutilization, motility, oxidase, urease,
reaction in Kligler's iron agar and sugar fermeiotatin order to identify putativg. coli isolates
using standard procedures [10].
2.4 Antimicrobial Susceptibility Testing

Antimicrobial susceptibility testing was carried towith commercially prepared
antibiotics disc using the Kirby Bauer disc difioisimethod according to the guidelines of the
Clinical Laboratory Standard Institute (CLSI) [1H. coli ATCC 25922 was used as reference
strain. The antibiotics discs used were gentani®pg), ciprofloxacin(5ug), ofloxacin(5ug),
amoxycillin/clavulanic acid, ceftazidime(30ug), epime, ceftriaxone(30png) and cefuroxime
sodium (Oxoid, UK). The diameters of the zonesntiibition were measured after 24 hours of
incubation at 3%C.
2.5 Extended Spectrung-lactamase Test

Isolates with zone diameters suspicious of ESBLdpetion as pre-determined by the
susceptibility test results were subjected to th&ICESBL phenotypic confirmatory test [11].

The phenotypic confirmatory test was conducted lagipg amoxicillin (2@g)/clavulanic acid
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(10ug) (Oxoid, UK) combination disc at the center ofle@aoculated Mueller—Hinton agar plate.
Cefotaxime (30ug), ceftazidime (30ug), aztreona@u(f) and cefpodoxime (10upg) (Oxoid, UK)
single discs were then placed 20mm (center to cefriem the amoxycillin/clavulanic acid
combination disc and incubated at°G7overnight (18-24hr). Enhancement of the zones of
inhibition of the cephalosporin beta-lactam antiisialiscs towards the amoxycillin/clavulanic
acid disc caused by the synergy with clavulamede taken as an evidence of ESBL production.
The result of the susceptibility test was interpdeaccording to the CLSI guidelines [1E].coli
ATCC 25922 g-lactamase negativekKlebsiella pneumoniae ATCC 700603 (ESBL-producer)
were used as reference strains for quality control.
3. RESULTS
Out of 310 neonates examined, 38(12.3%) (ireoli isolates were obtained from SBU and
SCBU but none from neonatal ward. A total of 82848) pureE. coli isolates were isolated
from stool of mothers and 3(8.6%) puge coli isolates from palms of HCWs. None of the
mothers’ palm yieldeé&. coli. (Table 1).
3.1  Antimicrobial Resistant Pattern ofE. coli isolates

Among the neonates and motheEs, coli resistance to amoxycillin/clavulanic acid
ranged from 1.2% - 2.6%. Third generation cephalosp (ceftriaxone and ceftazidime) had
29.3% -39.5% resistance while 21.1% - 25.6% wesestance to cefepime, a fourth generation
cephalosporin. E. coli isolates from HCWs showed 2(66.7%) resistance to
amoxycillin/clavulanic acid and gentamicin and 1068gistance to all other antimicrobial agents
(Table 2).

3.2 Multidrug Resistance Pattern
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The distribution of multidrug resistance (MDRYasts of E. coli among neonates,
mothers and HCWs shown in Table 3 reveals somdagitrés among thé&. coli isolates based
on their resistotype drug combinations. Fourteet) (DR strains from neonates had 100%
homologous resistotype drug combination withEL&oli isolates from mothers and one strain
from the HCWs. Similarly, 6 MDR strains from mothdrad homologous drug combination with
an isolate from neonate while one MDR strain fronotmer had eight similar drugs in
combination with one MDR strain from HCW. Howevseyven MDR strains from neonates and
mothers had 86% homologous drug combination withME3R strains from neonates- 14,
mothers- 18 and HCWSs- 1; and these 33 MDR straans87.5% homologous drug combinations
with 2 MDR strains from mother - 1 and neonate - 1.

3.3 Extended Spectrung-lactamase Producers

Fifteen (39.5%) of thé&. coli isolates from neonates were ESBL producers. In emnsth
26(31.7%) were ESBL producers while Bllcoli isolates from the HCWs were ESBL producers
(Table 4).

4. Discussion

Findings on the prevalence &f coli isolates among neonates, mothers and HCWs in
UUTH, Uyo has earlier been documented [9]. The ad&te of pureE. coli isolates from palms
of 3 HCWs (8.6%) in this study underscores the irtggece of hand hygiene in infection control
efforts in the hospitals, especially those workwigh and handling neonates. There are ample
evidence to suggest that transient carriage ofaarganisms on the hands of HCWs is a more
important means of microbial transmission amongepé&t (6,12,13). The elimination of these
microbial agents is possible by observing a goaddhaygiene such as routine hand washing

with chlorohexidine or alcohol-based antisepticsa® well as use of barrier precautions (gloves
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and gowns) and body substance isolation to progidea measure of protection against cross-
infection (14,15). However, its been suggested hiaarier precautions could fail if colonized
patients are not identified and isolated prompith)(

The high presence of multidrug resistance obseaveong neonates, mothers and HCWs
in this study and the fact that similar MDR pattevere observed in neonates and mothers,
suggest that these strains were circulating ambegstibjects in this study. For instance, the
resistance drug combination among the 14 MDR striiom neonates were 100% homogeneous
with 18 MDR strains from the mothers. Also, thege MDR strains had 100% similar drug
combinations with one of the strains from HCWSs. fnenary source of resistance may have
resulted from selective pressure imposed by extengse of antimicrobials by mothers and
HCWs. This is in agreement with the findings ofestlvorkers who reported from their findings
that most neonates are colonised by the predomsieaihs ofEscherichia coli present in their
own mother's faecal flora (2,16,17).

In this study, the antimicrobial pattern®©fcoli strains show varied degree of resistance
to routinely therapeutic used antimicrobial ageaush as gentamicin, ciprofloxacin, ofloxacin,
amoxycillin/clavulanic acid, including "3 generation ceftazidime, ceftriaxone, cefuroxime
sodium and # generation cefepime. These third generation cephpatins are among the most
widely used antibiotics in many hospitals in owdhbty and studies have shown that relationship
exist between "8 generation cephalosporins use and acquisitionSBLE[18,19]. Hence, the
indiscriminate use of cephalosporins either throsglftmedication or over-prescribed by health
practitioners could be responsible for the higheraif selection of ESBL producing
microorganisms as confirmed by other researched21222]. The production of ESBL .

coli strains in this study may have contributed to #mstance observed among routinely used



161 antibiotics as reported in other studies [21]. Pbsitive rate of ESBL producing. coli isolates

162  (39.5%) among neonates in this study is comparabl@6.5% reported by Shalkdt al. [23].

163  However, this is almost 2-fold less than 63.6% ragmb by Durraneet al. [24] in Karachi,
164  Pakistan.

165 Also, six MDR strains obtained from mothers in thstudies had similar drug
166 combination with an isolate from neonate while on&ternal MDR strain with eight resistant
167 drug combination was similar to one MDR strain ai¢d from an HCW. This indicates a
168  possibility that similarE. coli strains were being circulated within the differamtonatal
169  units/wards of the hospital by either the mothersiGWs attending to these babies. This agrees
170  with the study of other workers who reported anboedk of ESBL producinde. coli in a

171 Neonatal Care Unit in Basel, Switzerland, whichdegvith transmission from a mother to her
172 new born twins during vaginal delivery. Subsequgntifection was spread by an HCW who
173  came in contact with the neonates to other neoatgshen to other HCWs [25].

174 Among the HCWs in this study, all tlie coli isolates were found to be ESBL producers
175  and this is higher than but comparable to 90% tepan Bamako, Mali [26]. In this study, the
176  prevalence of ESBL producing. coli (31.7%) in mothers was lower but comparable to 47%
177  reported in India [27]. The importance of thesdliinys is borne out of the fact that multidrug
178 resistance and ESBL producirig coli have been reported elsewhere as a major cause of
179 neonatal meningitis and haemolytic-uremic syndrofiH&JS) in neonates [3,28]. Moreso, a
180 recent study conducted in UUTH, Uyo reported 20%valence of ESBL producing organisms
181  from children under 1 year of age [29]. This obaéinn has serious therapeutic implications that
182 may impact on clinical outcomes in infants. ESBlocacing organisms have been associated

183  with increased mortality and morbidity among balj&ds
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5. Conclusion

The importance of maintaining good hand hygiene lzardier precautions by healthcare
workers in neonatal units is highlighted in thiadst. The practice will avoid transfer of hand
carriage organisms to babies by HCWs and will dongy way to aid infection control in our
hospitals. Also, excessive use of broad spectrurbiatics through self-medication and general
abuse of antibiotics available as over the coudtegs in our locality may have contributed to
the resistance observed in this study [30]. A Hegrel of MDR strains and ESBL production
was generally observed among the neonatal and mahieplates, most especially isolates from
HCWSs. The observed similarities in multidrug remmste pattern in terms of drug combinations
are of epidemiological concern as this may limierdpeutic options for serious neonatal
infections caused by these strains thereby leathnfatal consequences. Policies that would
encourage the practice of good personal and im&wpal hygiene by mothers and healthcare
workers should be instituted in the children’s vwadetinics of all healthcare facilities while

increased ESBL surveillance in neonatal units/wafdsospitals is strongly advocated.
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Table 1: Distribution of E. coli isolates from Neonates, Mothers and HCWs in UUTH,Jyo

Source/Location No. tested No.®fcoli (%)
Neonates
SBU 115 204)7
SCBU 115 18(15.7
Neonatal Ward 80 0
Sub Total 310 38(12.3)
Mothers
SBU 62 B4(8)
SCBU 57 37@y
Neonatal Ward 49 11(22.5)
Sub Total 168 82(48.8)
HCWs
SBU 15 (67)
SCBU 15 2@3)
Neonatal Ward 5 0
Sub Total 35 K| 3
Total 513 31(24.0)

Key: SBU= Sick Babies’ Unit; SCBU= Special Care E&afs Unit
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Table 2: Antimicrobial resistant pattern of E. coli isolates from neonates, mothers
and HCWs in the Hospital

Antimicrobial agent

NoOE. coli Resistance (%)

pg/disc Neonates(n=38) Mothers(n=82) HCWs(n=3)
Ofloxacin (OFX) 5ug 15(39.5) 26(31.7) 3(100)
Gentamicin (CN) 30ug 15(39.5) 26(31.7) 2(66.7
Cefipime (FEP) 30ug 8(21.1) 21(25.6) 3(100)
Ciprofloxacin(CIP) 5ug 15(39.5) 26(31.7) 3010
Cefuroxime Sodium 16(42.1) 27(32.9) 3(100)
(CXM) 30 ug

Ceftriaxone (CRO) 15(39.5) 26(31.7) 3(100)
30ug

Amoxycillin/Clavulanic 1(2.6) 1(1.2) 2(66.7)
acid(AMC) 30 ug

Ceftazidime (CAZ) 15(39.5) 24(29.3) 3(100)

30ug

13



331

332 Table 3: Multidrug Resistance (MDR) Pattern ofE. coli Strains Isolated from
333  Neonates, Mothers and HCWs in the Hospital

STRAINS NO. OF DRUG
DRUG COMBINATION COMBINATION
NEONATES
AST45,AST28,AST85ASK80,ASK23, AE82, BST21, 7 OFL,CAZ,CRO,CN,CXM,CIP,FEP
BSK63, BSK15, BSK26, BSK6, BES6, BE61,BE24 (n=14)
BR33 (n=1} 6 OFL,CAZ,CRO,CN,CXM,CIP
MOTHERS
AM122,CM136,BM40,AM17,AM50,AM122 (n=6) 6 OFL,CAZ,CRO,CN,CXM,CIP
AM33 (n=1)f 8 OFL,CAZ,CRO,CN,CXM,CIP,AMC,
FEP
BM30,AM5 (n=2f" 6 OFL,CRO,CN,CXM,CIP,FEP

AM37,BM54,BM64,AM112,BM83,BM151,AM120,BM96,C
M135,BM160, AMII5, BM109, AM143, AM144, 7 OFL,CAZ,CRO,CN,CXM,CIP,FEP

AM125,AM149,BM77,BM166 (n= 18’3

HCWs
BH30 (n:lf 7 OFL,CAZ,CRO,CN,CXM,CIP,FEP
BH10 (n:j_)e 7 OFL,CAZ,CRO,CXM,CIP,AMC,FEP
AH14 (n=1f 8 OFL,CAZ,CRO,CN,CXM,CIP,AMC,
FEP

334 Key: CN- Gentamicin, CIP- Ciprofloxacin, OFL- Ofacin, AMC- Amoxycillin/Clavulanic acid, CAZ-

335 Ceftazidime, FEP- Cefepime, CRO- Ceftriaxone, CX®kfuroxime sodium. Groups b, c.dande 50

336 MDR E. coli strains with homogeneous drug combinations

337

338
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339

340 Table 4: ESBL producing E. coli Strains Isolated from Neonates, Mothers and HCWsni

341 UUTH, Uyo

Sources ofE. coli No. of E. coli ESBL positive isolates (%)
Neonates 38 15 (39.5)
Mothers 82 26 (31.7)
HCWs 3 3 (100)
342
343
344
345
346

15



