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ABSTRACT

Neonatal sepsis is one of the major causes of mitytand mortality in newborns. In developing coiet, multiple
drug resistant (MDR) organisms causing neonatabiegre threat to currenf lactam therapy leading to treatment
failure. Emergence of ESBLs and MBLs are a vitatdain the treatment of infections associated vs#ipsis. This
study aims at phenotypic detection of Extendedtspagi-lactamases (ESBL) and Metalblactamases (MBL)
producing Enterobacteriaceae isolates of Neonaihs® and to assess the burden of MDR. Total Ificali
isolates of Enterobacteriaceae were isolated frdrilllood samples of suspected cases. Antimicrobsmeptibility
was determined by Kirby—Bauer's disk diffusion meétHsolates were screened for ESBL and MBL pradodiy
Clinical and Laboratory Standards Institute (CL8lisk method, and confirmation was done by CLSI ptygic
disk confirmatory test. Out of 115 cases, 19 (1v#)e culture positive. Among them, 13(68.4%) wdeb#ella
pneumoniae, 4(21%) were Escherichia coli and 2@d).5vere Citrobacter species. Most of the isolatés o
Escherichia coli and Klebsiella pneumoniae werastasit to more than two drugs. Citrobacter spp. evegsistant
to all the drugs except Amikacin. Among 19 isolaB€$5.7%) of Escherichia coli isolates were ESBbadpcers
and 2(15.3%) of Klebsiella pneumoniae isolates wMBL producers. Continued monitoring of antibiotic
susceptibility pattern and routine detection of ESBd MBL is required in hospitals and private lagtmries. The
resistance pattern and early detection of ESBL ML producing isolates would be important for rethec
neonatal morbidity and mortality rates.
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INTRODUCTION

Sepsis is the commonest cause of neonatal morkaditymortality and is responsible for 30-50% o&lateonatal
deaths each year in developing countries[1]. Théepabf pathogens causing neonatal sepsis has dosestantly
changing. Compounding the problem is the frequardrgence of resistant pathogens in the nurseties[2

During the past decade, ESBL producers have fretlyjubaen implicated in neonatal intensive care suriRecent
study involving four different centers in India sted thatKlebsiella speciesnd Escherichia coliare the most
common GNB causing neonatal sepsis and one-thidde8BL producers in both community and hospitatirsgt

and is associated with very high mortality rate%33n these patients[3].

Recently, metall@-lactamases (MBLs) have emerged as one of the isatil resistance mechanisms due to their

ability to hydrolyze alB-lactam antibiotics including carbapenems. Its agren highly mobile gene elements limits
the therapeutic options[4]. It has thus becomergisddo be alert about the trend in antibioticaptibility patterns
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of pathogens to save the therapy. Therefore, thiysaims at phenotypic detection of ESBL and MBbducers in
Enterobacteriaceae isolates of neonatal sepsitambess the burden of multiple drug resistance.

EXPERIMENTAL SECTION

This study was conducted from May 2013 to MarchfilMicrobiology Department of BLDEU's Shri B. NRatil
Medical College, Hospital and Research Center,pBijaafter obtaining due approval from the insiitnal ethical
committee. A total of 115 blood samples were cedldauring the study.

Briefly, 1-2 ml of blood was collected for cultuiato 10 ml of Brain heart infusion broth with sodiu
polyanetholsulphonate. These broths were incubait&¥°C under aerobic conditions for 7 days ancoiesl for
the growth of organisms(turbidity). Any sign of gt after 24 hours was followed by sub-culture cad@onkey's
agar and blood agar plates (HiMedia Laboratoriesjmidai) and identified using standard microbiolobica
techniques. If no growth observed then subcultuvese repeated on day 4 and 7.Antibiotic suscefitibWas
determined by Kirby- Bauer disc diffusion methodings Clinical and Laboratory Standard Institute (TLS
guidelines (2011).Antibiotic disc were purchasednf HiMedia Laboratories, Mumbai. Quality controlasv
achieved by using standard strainfofcoli ATCC 25922. Isolates resistant to the third get@macephalosporins
were tested for ESBL production and isolates shgwésistance to imipenem were tested for MBL préidac

Detection of ESBL: This was performed byhgnotypic confirmatory tests per the 91 recommendations of CLSI.
The ceftazidime(30 g) discs alone and in combimatiith clavulanic acid (ceftazidime + clavulaniddic30/10 g
discs) were used. An increase of 5mm in zone ofbitibn of the combination discs in comparison twet
ceftazidime disc alone was considered to be ESBHuyarer (Fig 1).

Detection of MBL: This was performed by Imipenem EDTA combined dést. Two (10 g)mipenem discs were
placed on a plate inoculated with the test organesma 10ul of 0.5 MEDTA solution was added to one disc. A
zone diameter difference between the imipenem iagehem + EDTA of 7 mm was interpreted as a pasitesult
for MBL productior{Fig 1).

Fig1l ESBL and MBL producers
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RESULTSAND DISCUSSION

Among 115 cases, 19 were culture positive (TableQt of 19 isolates that belonged to Enterobactsre,
13(68.4%) werkKlebsiella pneumoniaget (21%) werdescherichia coliand 2 (10.5%) wer€itrobacter species.

The worldwide emergence of multi-drug resistanttbida is a growing concern and they are usuallynéoin
hospitals where antibiotic use is frequent andpthients are in critical condition[5].

In the present epoch, the emanation and spreadddt brganisms in the community is of great concérfections
by MDR organisms lead to prolonged hospitalizationreased mortality and morbidity[6]. As per trefidition of
CDC, isolates that were resistant to two or morthefmost commonly used antimicrobial classesHertteatment
were placed in MDR category[7].Isolates exhibiticgtresistance to at least any two of the followitiggs were
considered as MDR and these drugs were: Third géoarcephalosporin (cefixime/ceftriaxone/ceftazid), an
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aminoglycoside (amikacin), a fluoroquinolone (ciftwgacin), and a folate pathway inhibitor (co-trirazole). In
our study, 3 isolates d.coli, 11 K. pneumoniaend 2Citrobacter sppwere found to be MDR (Table 2). Various
authors have reported high percentage of MDR iim gtady[3,8,9].Our findings are in concordancehvittem.

Table 1: Enterobacter aceae isolates

Total cases | Culture positive Enterobacter aceae isolates

115 19(17%)

Table2: Antimicrobial resistance pattern of theisolates

E.coli (n=4) K. pneumoniae (n=13) [(Citrobacter sp (n=2)
Ampicillin 3(75%) 13(100%) 2(100%)
Amoxyclav 2(75%) 13(100%) 2(100%)
Sparfloxacin 4(100%) 10(76.9%) 2(100%)
Cefuroxime 3(75%) 13(100%) 2(100%)
Ceftazidime 3(75%) 10(76.9%) 2(100%)
Gentamicin 2(50%) 12(92.3¢%) 2(100%)
Cotrimoxazole 2(50%) 5 (38.4%) 2(100%)
Ciprofloxacin 4(100%) 12 (92.3%) 2(100%)
Cloxacillin 4(100%) 13(100%) 2(100%)
Amikacin 1(25%) 11 (84.6%) 0
Lomefloxacin 3(75%) 12 (92.3%) 2(100%)
Ofloxacin 3(75%) 13(100%) 2(100%)

Table 3:ESBL and MBL producer samong different isolates

Isolates No. of isolates ESBL producers MBL pragteq ESBL + MBL producers
Klebsiella pneumoniag 13 - 02(15.3%) -
Escherichia coli 04 03(75%) -

Citrobacter species 02 - - -
Total 19 03(15.7%) 02(10.5%)

Among the 19 Enterobactereceae isolates in theepresudy, ESBL producers were 3 isolatesEstherichia
coli(50%)(Table 3) which are similar to that of Nachtihhu Ramestet a[10] and Kumaret al [11] who reported a
high prevalence of ESBLs amoBkgcoli.

Metallo- -lactamases (MBLs) are enzymes belongmd\inblers class B that can hydrolyze a wide varigfty
lactams, including penicillins, cephems, and caep@ms except aztreonam[12,13].Although, PCR methodgh
simple, but it has become more difficult with tiereased number and types of MBL[14]. Combined thst is
simpler and highly sensitive in detecting MBL igels{15]Our study showed MBL production in 2 isolates in
Klebsiellaspp. (15.3%) as shown in table 3, which is conststgth the study of Nirav Pandya et al[16].

Coproduction of ESBL and MBL was not present. QGitrcter species were neither ESBL nor MBL producers.
CONCLUSION

Continued monitoring of antibiotic susceptibilitatern and early detection of ESBL and MBL is regdifor the

reduction of neonatal mortality rates and to avbié intra hospital dissemination of such strainise Tapid and
convenient method for their detection is by thenuitgpic screening tests, which should be routinedgd in all the

hospitals and laboratories. Depending on the antitbsensitivity pattern of the isolates, antibistshould be used,
and infection control measures should be stridlipfved.
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