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Abstract: Background: Antimicrobial resistance is a growirgeat worldwide. The predominant mechanisms for
resistance to th@-lactam antibiotics in gram negative bacilli is theduction off-lactamases. Aim: To determine the
prevalence of ESBL, AmpC and carbapenemase praxtuatnong GNB isolated from various clinical sampMaterials
and Methods: A total of 378 GNB isolated were iffeed and processed for the detection of ESBL, Amad
Carbapemase production using various methods. Re€ult 378 GNB 197 (52.12%) showed the presenamefor more
B-lactamases and 181 (47.88%) were negative. 33.8@%24% and 18.25% showed the presence of ESBL,GAanm
Carbapenemase among the 378 GNB studied. Conclu$hia study highlights the prevalence of ESBL, Atnpnd
Carbepenemase producing GNB in a rural tertiarg taaching hospital.
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1. Introduction

Antimicrobial resistance is a growing threat woride«  deciding the appropriate treatment schedule. Deteaif
Resistance mechanism have been found for everg ofas the resistant mechanisms is always a serious cigall¢o
antibiotic agents. The predominant mechanism fothe clinical laboratorid$.
resistance to the beta lactam antibiotics in grapative The present study was carried out to determine the
bacilli (GNB) is the production of extended spenirf- resistant phenotypes and the prevalence of coesxistof
lactamase (ESBL), which is responsible for thestasice these resistant mechanisms in gram negative biscilited
to the & generation of cephalosporifls They cannot from various clinical samples.
hydrolyse cephamycin and are inhibited by clavdani

acid?. AmpC enzymes are poorly inhibited by clavulanic2 M aterials and M ethods
acid and confer resistance to cephalosparimethoxp-

lactams (cefoxitin, cefotetan) and monobactams.yTdare A prospective study was conducted, from June 2012 t
susceptible to advanced spectrum cephalosporind€C¢AS March 2013, in the department of Microbiology of0DO
i.e., cefepime, cefepironfd) bedded rural tertiary care teaching hospital, AIMS,

The introduction of carbapenem into clinical preeti B.G.Nagara, Karnataka. Ethical clearance has been
represents a great advancement for the treatmert of obtained from the institution.
lactam resistant bacteria. Due to their broad spectof A total of 378 GNB isolated from various clinical
activity and stability to hydrolysis by most bet&tamases, specimens such as pus (143), urine (134), sputym(43
the carbapenem have been the drug of choice faintent  blood(27), pleural fluid(2), ascitic fluid(2), traeal aspirate,
of infections caused by penicillin or cephalospagristant CSF, stool (1) and vaginal swab(1) were receivedngu
GNB™. The metallg-lactamase in GNB is becoming a study period formed the study group. The isolatesew
therapeutic challenge, as these enzyme usuallyepsss identified by standard techniqi@®&NB isolated were
broad hydrolysis profile that includes alB-lactam subjected to screening tests for ESBL, AmpC and
antibiotics including carbepenefis Accurate and timely carbapenemase production as per CLSI guidéfines
detection of these resistant mechanisms is vergitapt in
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2.1. Screening Test for ESBL, AmpC and Carbapenamase  presence of Amp(3-lactamases. But it fails to detect

_ _ inducible AmpC? (Fig 2 and Fig 3)
Each isolate was swabbed onto Mueller Hinton agar

plate (MHA).Amoxicillin Clavulanic acid disc (20ud8u9)
was placed in the centre of petridish and cefpadexi
(10ug) and ceftazidime (30ug) were placed on eitiee

of amoxyclav disc at a distance of 20mm. CefoxX80g)
disc was placed at a distance of 20mm from cefpimai®x
and ceftazidime disc. Meropenem (10ug) disc wase als
placed in the same plate at a distance of more 2bamm
from other discs (HI media India). Plates were bated at
35°C for 16 to 18 hours. Organism which showed extensi
of zone of inhibition of cefpodoxime or ceftazidime
towards amoxyclav disc was taken as ESBL screeitiyios
Blunting of zone of inhibition of ceftazidime tovelr
cefoxitin was taken as AmpC screen positive. Bhatof
zone of inhibition of ceftazidime towards amoxychaas
taken as inducible AmpC positive. Zone of inhihitito
meropenem disc less than 21mm was taken as
carbapenemase screen positive.(Fig 1)

L1 § (=3

: 0

Fig 2. Combination disc method for ESBL confirmation.

Fig 3. Combination disc method for AmpC confirmation.
2.4. Confirmatory Test for Ampc

2.4.1. AmpC Disc Test (AmpC D test)
Detection of AmpC mediated resistance in clinical
microbiology laboratory poses a problem as CLSI ihais

Fig 1. Screening test. yet published guidelines for the detection. Cefoxit
fi ¢ q resistant GNB were tested by AmpC disc test. Lawtuce
2.2. Confirmatory Test for ESBL and AmpC of Escherichia coli ATCC 25922 was done on MHA.

Al GNB were subjected for ESBL and AmpC Cefoxitin (30pg) disc was placed on it. Sterilekdi§6mm)
confirmation were moistened with sterile saline (20ul) and inaisd

with several colonies of the test organism. Theciutated
2.3. Combination Disc Method disc was then placed beside cefoxitin disc (alnmsthing)

on the inoculated plate. The plate was incubate85aC

Each isolate was _S\_Nabbed on M_HA plate. In_th_e UPP&Hr 16 to 18 hours. Flattening or indentation af tefoxitin
half of plate, ceftazidime (30ug) disc and ceftanel + inhibition zone in the vicinity of the test orgamislisc was

cIavuI_gnic disc were placed 30r_n_m apar‘g. In the rolmai_f, taken as positive for AmpC D test, negative tesi An
cefoxitin (30pg) disc and cefoxitin + aminophengrbnic undistorted zone. (Fig 4)

acid disc (300 pg) were placed more than 30 mmt.aphe
plates were incubated at %85for 16 to 18 hours. After
incubation 5mm increase in the zone of inhibition of
ceftazidime + clavulanic acid disc as compared to
ceftazidime disc alone, 5mm increase in the zone of
inhibition of cefoxitin plus aminophenyl boronic
acid(APBA) disc as compared to cefoxitin alone teden

as ESBL and AmpC positive respectively. Boroni@ac
derivatives were reported as reversible inhibitfréampC
enzymes. Boronic acid in combination with clavutaacid

is used for the detection of ESBL among AmpC prdatyic
organisms. The use of APBA in disc diffusion tegtadong
with the CLSI described PCT enhances ESBL in the Fig 4. AmpC Disc test for AmpC Confirmation.
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2.5. Carbapenemase 2.6. Detection of MBL (Metallo beta lactamase)

GNB, which were screening test positive for2.6.1. Double Disc Synergy Test (DDS) and Combination
carbapenamase (meropenam resistance) were subjected Disc Method (EDTA Disc Potentiation Test)
modified Hodge test(MHT), double disc synergy test Lawn culture of the test isolate was done on MHA.
(DDS), EDTA combined disc synergy test(CDST-IPM).  EDTA plain disc (750 pg) was placed in the cenfrplate.
Imipenem(10ug) disc, imipenem plus zinc disc and
imipenem plus EDTA(750 ug) were placed at a disasfc
20 mm each from EDTA plain disc. The plates were
) incubated at 3 for 16-18 hours. After incubation

Lawn_culture of E.col_| ATCC 259_)22 was done ONsynergy between imipenam disc and plain EDTA dist a
MHA.Imipenem(10pg) disc and Imipenem plus  ZinCiminenem plus Zn disc and plain EDTA disc was ta&en
(140pg ) were placed on inoculated plate. Testinstra youple disc synergy test positive. > 3mm decreasthé
inoculated in a straight line out from the edgettef disc 446 of inhibition around imepenem plus zinc disc as

(20 to 25mm length). Following incubation, enhaneem ., nnared to imipenem disc alone is taken as cortibina

of growth of indicator strains around imepenenaleen as  gisc positive. Metallobeta-lactamses are zinc déaen >
modified Hodge test positive, imepenem plus zir&Cds 7y increase in the zone of inhibition around inmee
taken as _re-modified Hod_gg test positive. Zinc basn plus EDTA disc as compared to imepenem alone was
known to increase the activity of metallobeta- daases. .,nsidered as EDTA disc potentiation test positEATA

No enhanced growth is considered as negative fQL 5 chelating agent for metallo beta-lactamases.
carbapenemase production. ( Fig 5, Fig 6)

2.5.1. Detection of KPC (Klebsiella Pneumoniae
Carbapenemase) Modified and Re-modified Hodge
Test (MHT & RMHT)

3. Results

Total number of cases studied- 355. Out of thesg 37
GNB were isolated (23 samples showed mixed grovith o
GNB).

Out of 378 GNB 197 (52.12%) showed the presence of
one or combination of enzymes. 181(47.61%) were
negative for betalactamases.

Fig 5. Modified Hodge Test for KPC confirmation. Table 1. Occurrence of ESBL, AmpC, carbapenemase among GNB (No.

378).
Typeof B-lactamase Positive
Only ESBL 85
Only AmpC 10
Only carbapenemase 56
ESBL+AmpC 33
ESBL+carbapenemase 3
ESBL+AmpC+carbapenemase 7
. i o ) . AmpC+carbapenemase 3
Fig 6. MHT and Remodified Hodge test for KPC confirmation. Tiotal positives 197(52.12%)

Table 2. Organismwise distribution of ESBL, AmpC and carbapenemase.

Isolate ESBL AmpC Car bapenemase
+ve % +ve % +ve %
E. Coli
ac 43 30.71 15 10.7 32 22.85
K'efgee“a 53 50 24 22.64 17 16.03
Pse”d;’g‘onas 14 18.66 8 10.66 12 16
Nonfeggmte' 11 44.00 2 8.00 6 24.00
C'”Olbza"te' 3 25 1 8.33 1 8.33
P“itzws 2 16.66 1 8.33 1 8.33
Prow0d4enC|a 1 o5 0 0 0 0
Enterobacter

04 1 25 2 50 0 0
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Table 3. Prevalence of ESBL, AmpC and Carbapenamase among the GNB studied.

. Non- . . Enter
| solate No378 E.coli Klﬁl;se fnsgr:gg ferment Cg;ba ! o;eus Prr?t\i/';e obacte  Total Per centag
Test No140 ers r No 378 e(+ve)
No106 No75 NO25 No12 No 12 No04 No 04
ESBL
Screening tetztsf‘ CEMIIREY g 53 14 11 3 s 1 1 128 33.86
Amp C
Screening test 15 24 8 2 1 1 0 2 53 14.24
APBA+ &AmpC D+ve 4 4 3 1 1 0 0 0 13
AmpC D+ve 1 0 0 0 0 0 0 0 1
APBA +ve 10 18 4 1 0 1 0 2 36
Carbapenemase

Screening test

Positives no 69 Only samples positive for Carbapenemase screeests), were proceeded for other tests

Isolates +ve 32 17 12 6 1 1 0 0 69 18.25
For KPC
Only KPC+ve
(MHT+ve) 0 3 2 1 0 0 0 0 6
KPC+ ve & MBL+ve 3 0 4 1 0 1 0 0 9
For MBL
DDS+ve & EDTA+ve 7 5 6 1 0 0 0 0 19
EDTA+ve 19 7 2 2 1 0 0 0 31
DDS+ ve 2 0 0 1 0 1 0 0 4

APBA- aminophenyl boronic acid, KPC- Klebsiella labour intensive and subjective, lack sensitivityd/ar
pneumoniae carbepenemase, MHT- Modified Hodge Testpecificity and cannot be adopted on a routinesbasi
MBL- Metallo betalactamases, DDST- Double disk In the present study 18.25% of isolates were
synergy test. carbapenemase positive which is compared with thero
studies in table 4.

4.Di Scussion Table 4. ESBL, AmpC and Carbapenamase in GNB as reported by various

Despite the discovery of ESBL's and AmpC betao'ke's
lactamases at least a decade ago, there remaoms lavel Study Prevalence % E.coli % Klebsiella %
of awareness of their importance and many clinici ESBL
laboratories have problem in detecting ESBL and 8mp  present study
beta lactamases. Confusion exists about the impoetaf 2013 30.86 30.71 S0
these resistance mechanisms, optimal test methnds i Singhal 2005 64 62.7 73
appropriate reporting conventions. Failure to detbese Shoora shetty 68.86 80.95 67.08
enzymes has contributed to their uncontrolled spraad Uma devi 2011 69 81.06 74.07
sometimes to therapeutic  faillite The newer beta  cpira valsan
lactamases like ESBL, AmpC and carbapenemase 2013 60 - -
emerged as a cause of antibiotic resistance anhenG B AmpC
worldwide in the recent yedts Present study

In the present study ESBL’s were found in 34.04%hef 2013 14.02 10.7 22.64
isolates which is compared with other studies etat * Shoorashetty 335 33.33 37.97
Bl The existing data show a wide variation in thi 201

Singhal 2005 8 6.97 6.18

prevalence of these mechanisms from region to negio - :
even from hospital to hospital in the same redftbn 'gg‘l’g san 10 - -
Maximum number of ESBL and AmpC was founc

. Carbapenamase
among Klebsiella Sop (50%), and Enterobacter (50%) Present stud
. o . y
respectively,which is compared with other studiablé no 2013 18.25 22.85 16.03
2 and 4). Pandya 2011 6 2.87 7.26
In the present study, inducible AmpC was found i chitravalsan
3(5.66%) isolates Hcoli 2, Klebsiella Spp 1), whereas 2013 126 ; -
Shoorashetty has reported 14(7%) . Shoorastetty 0
APBA test for the detection of AmpC in GNB is more 2011 - -
sensitive (92.45%) compared to AmpC disk test alon ~ Rai2011 1.38 50 32.35
Several methods of phenotypic detection of AmpCabe  Dutta2012 7.87

lactamases are described; however, these methagls  Shanthi 2012 53.24
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In the present study, 46 isolates showed combimaifo president Poojya guru Sri Nirmalananda Swamijistieas

2 or 3 enzymes. Out of this ESBL coexisted with Arip

33(71.3%), ESBL with carbapenemase in 3(6.52%BLES Principal

Dr. Devaraj D and Dr. Sunil M. Our special thanks t

Dr. Shivhamu MG and Superintendent

with both AmpC and carbapenemase in 7(15.21%), AmpOr.Manohar TM, AIMS, B.G. Nagara, for encouragement
with carbapenemase in 3(6.52%). The presence ofLESBand support during the study.

and AmpC beta lactamases in a single isolate redtiee

effectiveness of beta lactam inhibitor combination.

27.96% of ESBL coexisted with AmpC. 3.40% of ESBLRefer ences

coexisted with carbapenemase. The present data\stumv
variation in the prevalence of beta lactamase fregion to
region or even from hospital to hospital in the sam
regior™.

Carbapenemase was found in 18.25%. Among the MBL
positive, 50% wereE.Coli, 32.35% Klebsiella, 7.84% [2]
Citrobacter, 6.86% Enterobacter, 2.94% Proteus.
Maximum number was found in Nonfermeters 31.57%,
followed by E.coli 22.85%, Klebsiella species 16.03%,
Pseudomonas aeruginosa 16%, Citrobacter spp and
Proteus spp 8.33% each. KPC alone was found in 63l
(8.69%), MBL in 54 (78.26%) out of 69 GNB studied.
MBL and KPC were found in 9(13.04%) isolates. In[4]
Pandya’s study highest carbapenemase isolates were
detected in Pseudomonas 9.92%, followed Kbgbsiella
(7.26%),Acinetobacter Spp(7.14%), ande.coli (2.87%).

Of the 69 carbapenamase producing isolates ,4.3d w 5]
with ESBL,with AmpC in 4.34% and with ESBL +AmpC
in 10.14%.This has also been reported by otf{érsThe
present study indicates there is high level of xpression
of various resistance mechanisms among the NB

DDST-IPM, is most sensitive method in the detectbn [g)
MBL production in GNB when compared to DDST (table
2). Detection of beta-lactamases in GNB by phenotypic
method is rapid, technically simple compared toevolar -
techniques. Carbapenemase have emerged and spréah,
leading to carbapenem resistance. The only tredtmen
option that remains is the potentially toxic polymry B
and colistif®. Hence it is necessary to know their (8]
incidence in the clinical isolates of the hospitsd, as to
formulate a policy of empirical therapy to highkrigatients.
Failure to identify them may lead to inappropritterapy,

(1]

treatment failure and may result in increased niigrta [
This is preliminary study done to bring awarenes®rg
the clinicians about prevalence of beta lactamasdhis
hospital.

[10]

5. Conclusion

Drug resistant pathogens are increasing rapidly and
becoming major problem in the area of infectiousedses.

Early detection of changing resistance patternsyegy  [11]
important in preventing the dissemination of resist
bacteria and modifying the treatment strategies.

[12]
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