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ABSTRACT:

Background:Enterobacteriaceae group of organisms are inhabitants of the intestinal tract.They are the
source of community and hospital acquired infection.the carbapenems are recommended as last choice in
treating in serious infections caused by multi drug resistance Gram negative bacilli and the emergence of
Carbapenem resistant Enterobacteria is therefore worrisome as the antimicrobial armamentarium
consequently is restricted.Objective: The study is under taken with a view to generally screen the Gram
negative rods for the production of Carbapenemase as these enzymes do not always produce resistant
breakpoints for Carbapenems using standardized susceptibility testing methods.Materials and
Methods:A total of 200 samples were processed. The samples inoculated onto Nutrient agar, Blood agar,
Macconkey agar and the colonies tested for motility, catalase and oxidae test. sugar fermentation methods
and biochemical tests were performed. Antibiotic sensitivity was done by Kirby bauer disc diffusion
method.Carbapenemase detection was done by Modified Hodge method.Results:Among 200 samples
processed, the highest no.of samples were taken from the age group 41-50yrs(45). Highest isolated
Enterobacteriaceae was Escherichia coli(102) followed by klebsiella (88).130 samples showed resistance
to Carbapenem antibiotics.Among them,50 Enterobacteriaceae showed Modified Hodge test positive.In
which, Eschericia coli was the highest(42)of 84%followed by Klebsiella sps(6)of 12%.Conclusion: our
study findings are contrary to the belief. Therefore it is recommended that large sample based studies may
be taken up in which may throw better light.a
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INTRODUCTION: Klebsiella, Proteus, Enterobacter, Serratia,
Citrobacter, Margonella, Providencia  and
Edwardsiella. They are component of normal
animal and human colonic flora and or of the flora
of a variety of environmental habitats, including
long term care facilities and hospitals.

Enterobacteriaceae are the Gram negative enteric
bacilli are common causes of wide variety of
infections involving diverse anatomical sites in
both  healthy and  compromised  host.
Enterobacteriaceae includes Escherichia coli,
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The GNB possess an extra cytoplasmic outer
membrane which are critical determinants in
pathogenesis causing Urinary tract infection,
Pneumonia, Bacteremia, Intra  abdominal
abscesses, Biliary tract infections, Nosocomial
sinusitis etc. Carbapenen resistance
Enterobacteriaceae has been reported world wide
as a consequences of largely of acquisition of
Carbapenemase genes.(1)

The Carbapenemase are a class of beta lactamases
antibiotics that differ from the penicillins by the
substitutionnof a carbon atoms for a sulphur atom
and by the addition of a double bond to the five
membered ring of the penicillin nucleus(2)
Imipenem,  Meropenem,  Etrapenem  and
Doripenem are the four beta lactam antibiotics of
the carbapenem class(3)

Mechanism of action of Carbapenems exhibits
bactericidal activity by binding to the penicillin
binding proteins(98).which are responsible for for
elongation and cross linking the peptidoglycon of
the bacterial cell wall. This binding results in
impairment of construction of the cell wall,
inhibition of cell growth frequently, cell lysis and
death.(4)

Carbapenems are now frequently used as reversed
drug in treating infections caused by multidrug
resistant Gram negative bacilli. These antibiotics
are stable to beta lactamases including the
extended spectrum beta lactamases and AmpC
produced by gram negative bacilli. Unfortunately
resistance to these antibiotics started emerging
from 1990 and has been reported world wide over
the years with varying
frequencies(5).Pseudomonas  aeruginosa  and
Acinitobacter sps in particular are more associated
with Carbapenem resistance(6,7)

Detection of carbapenemase is difficult. It can be
detected by phenotypic as well as genotypic
methods (8).Among phenotypic tests Modified
Hodge test is relatively easy and simple method to
be performed in a laboratory.

The study is under taken with a view to generally
screen the Gram negative rods for the production

of Carbapenemase as these enzymes do not
always produce resistant breakpoints for
Carbapenems using standardized susceptibility
testing methods.

MATERIALS AND METHODS:

A total of 200 samples were collected from
patients of all age groups with clinical evidence
admitted to medical MICU, surgical (SICU),
Neuro NICU and pediatric PICU wards of
Narayana General hospital ,Nellore. This study
was conducted from October 2012 to October
2013 in the department of microbiology with the
help of various clinical departments in Narayana
Medical College, Nellore. over a period of 1 year
the samples were processed.

All samples for microbiologicl processing were
collected in appropriate sterile  universal
containers.Samples collected from the patients
were Endotracheal aspirates from suction tips of
patients on Ventilators, Sputum, Urine, Pus and
Blood.

Processing Of Samples:

First smears were prepared on clean microscopic
glass slides with samples and Gram staining was
performed and observed for Gram reactions, size,
shape, arrangement of organisms, pus cells,
squamous epithelial cells, etc. Then the samples
inoculated onto Nutrient agar, Blood agar, Mac
conkey agar. The plates were incubated at 37c for
18-24 hrs. After overnight incubation,the isolated
colonies again Gram staining was performed and
with the colonies of Gram negative bacilli,
Motility, Catalase and Oxidase test were
performed.

Further isolation was done with all required
Sugars and Biochemical tests. Sugar fermentation
tests with sugars like Glucose,
Lactose,Ssucrose,Maltose, Mannitol, Xylose etc.
for Genus level identification

Biochemical tests like Indole, Methyl red,
VogesProskauer ,Simmons citrate, Urease, TSI,
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Nitrate reduction test, OF test etc were performed
for Species level identification

Antibiotic Sensitivity Testing:

Antibiotic sensitivity testing was done by Kirby
bauer disk diffusion methd on Muller Hinton agar
using antibiotics like Meropenem, Imipenem,
Gentamicin, Cefotaxime, Cefixime, Ciprofloxicin,
Amikacin. Zone size were measured according to
CLSI guide lines.

Modified Hodge Test:

The Meropenem and Imipenem resistant strains
were subjected to MHT for detection of
Carbapenemases. An  overnight culture
suspension of E.coli ATCC 25922 which was
adjusted to 1:10 dilution of the 0.5 McFarland
standard was inoculated on the surface of Muller
Hinton agar plate evenly. After the brief drying at
the room temperature,10ug Ertapenem disk was
placed in the centre of the plate. Meropenem
resistant test strain from an overnight culture was
streaked heavily from the edge of the disk to the
edge of the plate. After 24 hrs the presence of a
distorted or clover leaf shaped inhibition zone due
to Carbapenemase production by the test strain
was considered positive(9)

RESULTS:

During the study period extending from over a
period of 1 years from october 2012 to october
2013. During this period 200 clinical samples
were received from Narayana General hospital to
the Department of Microbiology Narayana
Medical College.

1.Gender wise distribution of Enterobacteriaceae

Males Females

Among 200 samples processed, most of the
samples were collected from Males 125 and 75
samples were collected from Females.

2.Age wise distribution of total samples
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Among 200 samples, The Highest no.of samples
were taken from the age group 41-50yrs(45)
followed by 51-60yrs (38).Minimum no.of
samples are collected from the age group 71-80

yrs(6).

3.prevalance of Enterobacteriaceae in total clinical
samples
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Among the clinical samples collected, highest
isolated  enterobacteriaceae is  Escherichia
coli(102) followed by Kilebsiella sps(88).
Citrobacter sps, Enterobacter sps,Pproteus sps
isolation was lowest.5,2,3, respectively.

4.Prevalnce of Carbapenem resistance of
Enterobacteriaceae isolates by Disk diffusion
method
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Out of 200 samples processed,130 samples
showed resistance to carbapenem
antibiotics. Among them Meropenem resistance
was 42.3%(55 isolates),Imipenem  39%(50
isolates),Imipenem+Meropenem 19%(25 isolates)

5. Modified Hodge Test

B modified hodge
test positive

& modified hodge

80 test negative

Among 130 carbapenem resistance isolates,50
Enterobacteriaceae showed Modified Hodge test
positive and 80 isolates were Modified Hodge test
negative.

6.Prevalance of Carbapenemase resistance among
Enterobacteriaceae isolated by Modified Hodge
test

Among 50 Modified Hodge test positive ,
Eschericia coli was the highest (42)of
84%.followed by Klebsiella sps (6) of
12%.Ccitrorobacter sps(2) showed 4% resistance
to Carbapenems. Enterobacter sps, Proteus sps
showed 100% sensitive to Carbapenems.

DISCUSSION:

For more than two decades Carbapenems have
been considered as the treatment of last resort for
managing multidrug resistant infections caused by
Enterobacteriaceae. The increased occurance of
MDR and resistance to Carbapenems has been a
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cause of concern to public health. Klebsiella
pneumonia and Escherichia coli in particular are
most  often associated with  Carbapenem
resistance.

The present study documents the Carbapenem
resistance among Enterobacteriaceae in a total of
200 samples collected from patients admitted in
Narayana General Hospital, Nellore.

Among the 200 samples processed majority of
samples from Males 125(62.5%)samples and from
Females 75(37.5%)samples.(Table-1)

In the 200 samples collected , maximum no.of
samples were collected from the age group 41-
50yrs(22.5%) were 45 samples.(Table-2)

Among  the Enterobacteriaceae isolates
Carbapenem resistance by disk diffusion method
were Meropenem 55 (42.3%), Imipenem 50
(39%), both Imipenem and Carbapenem
25(19.23%).Similar findings were seen in Gomty
Mahajan et al in 2011,42(31.8%) isolates were
Meropenem resistance.(Table-4)

Among Enterobacteriaceae 50(39%)were positive
for Carbapenemase production by Modified
Hodge test(Table-5). Similar data was seen in
Gomaty Mahajan et al in 2011, Out of 42
carbapenem  resistance isolates,47.6%(20/42)
isolates were found to produce Carbapenemase
enzyme by Modified Hodge test and remaining 22
were found to be negative(10). S.Rai et al,
showed out of 102 isolates ,92 isolates were
positive for Carbapenemase production by
Modified Hodge test(11). Priya Datta et al showed
19 isolates positive by Modified Hodge test out of
330 isolates(12). K.V Ramana et al showed 385
positive isolates of Carbapenemase production out
of 1072 isolates by Modified Hodge test(13).

Escherichia coli remains remains at the top with
42(84%) followed by Kilebsiella 6(12%),
Citrobacter sps 2 (4%),among Entero bacteriaceae
producing Carbapenemase detected by Modified
Hodge test(Table-6). Similar findings wrere
repoted by Amjad et al,he reported E.coli
38%,Klebsiella sps 17%,Citrobacter sps 2%(14).

Since Carbapenemase resistance is mediated by
several mechanisms, cross resistance is commonly
seen among related antibiotics. Although there are
various specific tests to detect the underlying
mechanism  of  Carbapenemase  resistance,
Modified Hodge test is simple, easy to perform
and cost effective test which can be used
conveniently used to screen Carbapenemase
production
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