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ABSTRACT

A study was designed to characterize non repeat isolates of Escherichia and
Klebsiella from clinica samples of O.P.D. and I.P.D. patients. Carbapenemase
detection was done by using phenotypic methods Modified Hodge test and
Combined disc test for class A[KPC] & B[MBL]. M.I.C. of various antibiotics
including Meropenem was determined by Vitek-2. Comparision of anti microbial
sensitivity pattern was done by disc diffusion method and by Vitek-2 system. A
total 202 isolates were included. 54 were found to be positive for Carbapenemase
detection by Modified Hodge test. Further characterization was done by Combined
disc test. Out of 54 positive Carbapenemase producing isolates, all 54 were found
to be positive for class A Carbapenemase by Combined disc test. This study
highlights the importance of phenotypic methods as powerful tools to screen, detect
Carbapenemase and to carried out surveillance programs to control Carbapenemase
Resistant Enterobacteriacae in country like India.

I ntroduction

Enterobacteriaceae  members are gram-
negative bacteria which are part of the
norma human intestina flora and are
frequently spread  via  fecdl-ord
contamination. Pathogenic isolates can be
carried in the gut for years in hedthy
adults and only emerge when intestinal
conditions change (Schwaber and Carmeli,
2008). Newer antimicrobial resistant
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species such as Carbapenem-resistant
Enterobacteriaceae(CRE), including
Escherichia  coli and Klebsiella
pneumoniae are beginning to emerge. The
first carbapenem resistance was seen in
K.pneumoniae in 2000 in a hospital in
NewYork city (Schwaber et a., 2008).
The first carbapenem hydrolyzing
enzymes in E. coli isolates were found in
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2005(Gasink et al., 2009). Since 1981,
only one new antibiotic subgroup targeting
gram-negative  bacteria has  been
introduced. New antibiotics and beta-
lactam/beta-lactamase inhibitor
combinations are under clinical trials, but
with the exception of combinations that
include avibactam and a cephalosporin,
are not expected to be in clinical use
within the next 5-10 years(Mackie et al.,)
This type of present study was not carries
out in tertiary care hospitals of Western
Rajasthan so initiation was took to carry
out the present study to know increased
resistance. In the current situation of
increased resistance it is essentia to
identify risk factors for infection and
colonization with resistant bacteria in
order to tailor empirical therapy and
hygienic measures. Knowledge is needed
on how to change antibiotic prescription
patterns to reduce selection and spread of
resistant pathogens. Moreover, because
there will be no new antibiotics in the near
future, a better understanding is needed on
the how to optimize the use of existing
antibiotics, alone and in combination with
other drugs.

Materialsand Methods

The present study was conducted in the
Tertiary care hospital attached to Dr. S.N.
Medica College (Jodhpur) Western
Rajasthan, from June 2012 to July 2013.

Study Material

All the clinical samples like Urine,
Trachea secretion, sputum ,Pus, stool
were collected from OPD & IPD Patients
of Tertiary Care Hospital attached to Dr.
SN. Medical College, Jodhpur
;Rajasthan[India]. Parameters like age,
gender, population (rural/urban), type of
admission (OPD/IPD), risk factors,
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comorbid conditions associated with
mortality were also studied.

Identification of clinica isolates viz.,
Escherichia and Klebsiella by manual[4]
and automated identification system

Screening of clinical isolates by using
Kirby — Bauer Disc diffusion method
automated AST system VITEK - 2, for
selective antimicrobial agents according to
CLSI guidelines (Clinical and Laboratory
Standards Institute, 2011) & checking the
quality control by using standard strains.

Comparsion of antimicrobial sensitivity
pattern by Disc diffusion method and by
VITEK - 2.

Determination of MIC of various
antibiotics including Meropenem by
VITEK - 2.

Performing phenotypic confirmation of
potential Carbapenemase isolates by
Modified Hodge Test.

Detection of Class A carbapenemase by
performing Combined Disc Method using
Meropenem & Meropenem+APB (Amino
Phenyl Boronic Acid).

Detection of Class B carbapenemase by
performing Combined Disc Method using
Meropen& Meropenem+EDTA (Ethylene
diamine tetra acetic acid).

L aboratory procedures
With universal safety precautions and

recommended standard meathods samples
were collected from patients. They were

transported and processed in the
Microbiology laboratory without any
delay.

Culture-specimens were inoculated onto
blood agar and Mac conkey agar and
media were incubated aerobically at 37°
overnight and observed for growth next
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day. Culture with growth were identified
by standard laboratory techniques.

Antibiotic sensitivity profile

Antibiotic  sengitivity  testing  was
performed on Mueller Hinton Agar plates
with commercially available discs (Hi-
Media, Mumbai) by Kirby bauer disc
diffuson method. The results were
recorded and interpreateted as per the
CLSI guidelines. ATCC25922 E.coli and
ATCC Klebsella were used as the
standard controls to check antimicrobial
disk potency by Kirby-bauer method.The
antibiotic sensitivity tests of test strain
were done for-Aminoglycosides (amikacin
(30 mcg), gentmicin (10 mcg), netilmicin
(30 mcg) and tobramycin (10 mcQ)
Cephalosporins (cefoperazone (75 mcg),
cefipime (30 mcg) ceftazidime (30 mcg),
ceftriaxone (30 mcg) and ceftizoxime (30
mcg). Fluoroquinolones (ciprofloxacin
(5mcg), gatifloxacin (5 mcg) and
lomefloxacin (10 mcg). Carbapenems
(imipenem (10 mcg) and meropenem (10
mcg)  Chloramphenicol (30  mcg),
piperacillin/tazobactam (100/10 mcg),
azteronam (30 mcg) and colistin (10 mcg).
Isolates were screened for carbapenemase
production by measuring size of zone of
inhibition around the Meropenem disc
according to CL S| guidelines (Clinical and
Laboratory Standards Institute, 2011).
Those were Intermediate or Resistant to
Meropenem were considered for further
characterization.

Phenotypic confirmatory tests

Modified Hodge Test

All isolates detected by disc diffusion
were also tested by Modified Hodge test.

Modified hodge test (MHT) s
recommended by CLSI, as isolates of
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Enterobacteriaceae producing KPC-type
carbapenemase has a high level of
sensitivity (>90%) and specificity.

A 0.5 McFarland standard suspension of
E. coli ATCC 25922 was prepared in
Muller Hinton broth.Then 1/10 dilution of
MHB was streaked as lawn to Mueller
Hinton agar plate and was allowed to dry
for 10 minutes. Meropenem disk was
placed in the center of the plate. Using
sterilized nichrome loop, three to five
colonies of test organism grown overnight
on a blood agar plate were picked and
inoculated in a straight line out from the
edge of the disk. The streak was at least
20-25 mm in length. Following incubation,
Mueller Hinton agar was examined for
enhanced growth around the test streak at
the intersection of streak and zone of
inhibition.

Result

clover leaf like indentation of 25922 E.coli
growing along the test organism= positive
for carbapenemase production.

No enhanced growth of the E.coli 25922
aong the test organism = negative for

com/carbapenemase.pdf).
Quality Control

K. pneumoniae ATCC BAA-1705-MHT
positive
K. pneumoniae ATCC BAA-1706-MHT
negative

Use of Inhibitors for Differentiation of
CLASS A [KPC] and CLASS [B] MBL

Use of inhibitor phenylboronic acid
(PBA), Ethylene Diamine Tetra Acetic
acid (EDTA) aong with meropenem disc
was used for detection of KPC and MBL.
The stock solution of PBA in the
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concentration of 20 mg/ml was prepared
by dissolving PBA (Sigma-Aldrich,
Germany) in DMSO. Twenty microliters
(400 pg of PBA) from this solution was
dispensed onto another meropenem disc.
The stock solution of EDTA was prepared
by dissolving anhydrous EDTA (Sigma-
Aldrich) in distilled water a a
concentration of 0.1 M. Ten microliters
(292 ng of EDTA) from this solution was
dispensed onto meropenem discs. The
meropenem discs with inhibitor added was
dried and used within 60 min. On
Mueller Hinton agar plate inoculated with
test strain, two discs of meropenem were
used. One disc of meropenem was without
any inhibitor, one disc had PBA (400 ug)
only for class A[KPC] Carbapenemase
detection. On Mueller Hinton agar plate
inoculated with test strain, two discs of
meropenem were used. One disc of
meropenem was without any inhibitor, one
disc had EDTA (292ug) only for class B
[MBL] Carbapenemase detection. The
agar plates were incubated at 37° C
overnight and the diameter of the growth
inhibitory zone around these meropenem
discs with inhibitor added was compared
with that around the plain meropenem
disc.

| nterpretation

The isolate was considered Class A |
KPC] producing when the growth-
inhibitory zone diameter around the
meropenem disc with PBA was increased
>5 mm compared with the growth-
inhibitory zone diameter around the disc
containing meropenem aone. The isolate
was considered Class B [ MBL] producing
when the growth-inhibitory zone diameter
around the meropenem disc with EDTA
was increased >5 mm compared with the
growth-inhibitory zone diameter around
the disc containing meropenem aone. The
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isolate was considered producing both
KPC and MBL enzymes when the growth-
inhibitory zone diameter around the
meropenem disc with both PBA and
EDTA was increased >5 mm compared
with the growth-inhibitory zone diameter
around the disc containing meropenem
aone.

Controls

The concentration of PBA and EDTA
employed in the present study did not
show any detectable effect on bacterial
growth.

Positive control for KPC - Klebsiella
pneumoniae ATCC BAA-1705

Identification of E.coli and Klebsiella
species by automated vitek-2 system:

Pure colonies of GNB (E. coli and
Klebsiella) which grown on Mac Conkey
agar are used for identification in VITEK
— 2. The method of identify species is

(www.biomeriux-usa.com)

Step 1. Suspension preparations for 1D
and AST card:-

Suspension Preparation for ID Card —

First Transfer 3ml of saline into tube.
Select aisolate colony and dissolve it
Mix well and check the density with
densichek.
Inoculum density for GNB should be 0.5-
0.63MCF.
Then Place the ID card and tube into
Cassette.
Suspension Preparation for AST Card-
First Transfer 3ml of salineinto a Tube.
Transfer 145ml of the ID suspension into
the saline tube.
Then Place the AST card and tube into the
cassette.
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Step 2: Filling and Loading the card into
VITEK — 2 System:-

Set al the Card and Tube with suspension
in a Cassette.

From PC work station print Cassette work
sheet and record job ID and bar code for
each card.

When instrument status is OK, then press
start fill button.

Remove the Cassette from loading station
at any time. When instruments indicate.

Step 3: Entering Specimen information
Log in to window and then into VITEK 2
software with username and password.

In the main view, click on the cassette
icon.

Find the Cassette that have been loaded in
the navigation tree on the left side and
enter job ID from work sheet and
organism name for isolates on with AST
cards only.

Use define isolates button to link ID and
AST cards of the same specimen. Then
click the save button.

Step 4: Entering patient information

In patient icon, click new patient icon.
Enter patient and Specimen information
and then save.

Then see the result on click icon on the
main view.

Results and Discussion

Total number of isolates tested were
202,out of them 100 (49.50%) samples
collected from OPD patients and 102
(50.49%) samples were collected from
IPD patient. 46 (29.27%) patients were
from rural background and 143(70.79%)
patients were from urban background.
(table.1)Out of 147 E.coli, 75(37.14%)
E.coli were isolated from O.P.D patients
and 72(36.68%) from |.P.D patients. Out
of 59 Klebsiella, 25(12.39%) Klebsiella
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were isolated from O.P.D patients and
34(16.85%) from |.P.D patients . (table
2).The antibiogram of E.Coli isolates
show resistant to ceftriaxone
(82%),cefepime  (79%)  cefoprazone
(59%), ceftizoxime (50%) and
ciprofloxacin  (82%). E.coli was
maximally sensitive to Meropenem and
Imipenem (79.02%) equally and least
sensitive to Ceftriaxone (11.88%) by
conventional and vitek-2 ~ methods .
(table3, 4) The antibiogram of Klebsiella
showed isolates resistant to ceftriaxone
(84%),cefepime  (76%)  cefoprazone
(85%), ceftizoxime (77%) and
ciprofloxacin (59%). Klebsiella  were
maximally sensitive to Meropenem and

Imipenem  (79.02%) equally by
conventional and vitek-2 methods.
Klebsidla were least sensitive to

Aztreonam (16.94%) by conventiona
method while cefepime (6.77%) was least
sensitive by vitek method.(table5,4)
Carbapenemase  engzyme  producing
(MHT+ve) samples were 54(26.74%)
[24(11.88%) Klebsiella and 30(14.86%)
E.coli] and rest were MHT-ve. (table 6,7)
Carbapenemase Producing Klebsiella were
more common in isolates from 1.P.D
patients (7.43%) where as Carbapenemase
Producing E. Coli were found to be more
common in isolates from O.P.D patients
(7.93%) (table 7). Out of 54
Carbapenemase enzyme produsing isolates
38 (18.82%) were isolated fromURBAN
patients and 17(8.47%) were isolated from
RURAL patients 34(16.84%)
Carbapenemase enzyme producing
isolates were isolated from male patients
and 20(9.91%) from female patients. (table
6,8).

Carbapemase Production is maximum
(7.4%) in 61 - 70 age group range. (table
9)More mortality was observed with
Klebseilla (10.16%) than E. Coli (3.4%)
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infection. (tablel0). Septicemia (100 %)
was maximally associated with mortality.(
table 11) Infections associated with
hospital devices (46.29 %) was maximally
associated with  mortality. (table 12 )
Previous antibiotics use (risk factor no.4)
maximally associated with Carbapenemase
enzyme produsing O.P.D. samples.
Mechanical ventilation (risk factor no.5)
maximally associated with Carbapenemase
enzyme produsing |.P.D. samples.(table
13) MIC observed during study for E.coli
and klebsiella were as follow-

113 (79.02%) E.coli had MIC<1pg/ml and
30(20.97%) had MIC >4ug/ml for
meropenem .36(61.01%) Klebsiella had
MIC<lpg/ml and 23(38.98%) had MIC
>4ug/ml for meropenem. (table 14)Out of
54 positive Carbapenemase producing
isolates all 54(100%) were found to be
positive for class A Carbapenemase by
Combined disc test. (tablel5).

E.coli and Klebsiella spp are important
causes of community acquired and
nosocomia infections. They are aso
important cause of morbidity as well as
mortality in hospitals. Development of
multi drug resistance is a cause of major
concern in these organisms.
Carbapenemase Enzyme mediated
meropenem resistance is a Serious cause
for concern in the therapy of criticaly ill,
debilitate immunocompromised patients.
They aso prove to be hazardous for
infection control in atertiary care hospita
like ours. The prevaence of
Carbapenemase Enzyme production was
26.75% in our Institute,which was found
to be in same range with other studies
conducted in india. Wattal et al., (2010)
reported prevalence of resistance to
carbapenems ranging from 13t0 51%in E.
coli and Klebsiella spp. from ICUs and
wards from a tertiary care hospital in
Delhi. Gupta E (2006) also reported
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prevalence of resistance varying from 17
to 22% to various carbapenems among
Enterobacteriaceae strains. In our hospital
Antibiotics Stewardship Programme has
been in place for last 2 years, which may
be a contributing factor for low prevalence
of CRE. Carbapenem is always used as a
reserve drug in multidrug-resistant Gram-
negative pathogens in ICUs and in wards.
Siegel  (2007) showed antimicrobial
stewardship to be an important part of

efforts to control multidrug resistant
organisms (MDO). Additionally
vancomycin and  broad  spectrum

antimicrobial agents like ciprofloxacin are
used only when required as its
indiscriminate use allows growth of MDO.
Hussein and Wiener WY (2009) also
showed use of fluoroquinolones and
vancomycin to be an important risk factor
in patients with infections or carriage of
CRE.The prevalence of
Enterobacteriaceae strains producing type-
A carbapenemase in our health care setup
was also 26.75% (54/202). Suggesting
plasmid / transposon mediated spread of
KPC enzyme. There was 100%
concordance between inhibitor based
phenotypic method for detection of KPCs
and MHT. This result also shows 100%
sensitivity and specificity of MHT in
screening KPC enzyme.  Anderson
KF,Lonsway RD (2005) in their study
done at Centers for Disease Control and
Prevention in Atlanta GA in 2007, isolates
were evaluated by Modified Hodge test
and all of them were validated by PCR for
the detection of KPC activity with 100%
sensitivity and specificity. No strains
among the carbapenem-resistant bacteria
isolates showed production of MBL
enzyme both by phenotypic inhibition and
by MHT.This may be either because of
prevalence of class A Carbapenemase
Producing strains in our studied area or
predominance of class B Carbapenemase
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Producing strains in other bacterial species
like Pseudomonas and Acinetobacter as
comparision to E.coli and Klebsiella
species. Tsakris et a., (2010) in his study
showed that use of PBA and EDTA for
phenotypic detection of carbapenemase to
be 100% sensitive, using PCR as gold
standard. One drawback of our study isthe
inability to compare the phenotypic
methods with PCR for detection for CRE.
Molecular methods like PCR, DNA
hybridization and sequencing are the gold
standard for detecting carbapenemase
production. But these are used in research
settings and not in routine diagnostic
laboratories because these tests are time
consuming, expensive and need expertise.
In our hospital setting large number of
samples are routinely processed every day
so there is need of simple, rapid and cost
effective tests which will be able to
identify and  distinguish  resistant
pathogens for improved patient outcome,
facilitating efficient infection control and
reducing the escalation of resistance.

The antibiogram of E.coli isolates shows
resistant to ceftriaxon (82%),cefepime
(79%) cefoprazone (59%), ceftizoxime
(50%) and ciprofloxacin (82%). The
antibiogram of Klebsiella showed isolates
resistant to ceftriaxon (84%),cefepime
(76%) cefoprazone (85%), ceftizoxime
(77%) and ciprofloxacin (59%) .Like in
this study Sanjeev v k. swami (Sangeev
S.B.org.com) also reported increased
resistant to extended spectrum
cephalosporins and  flouroquinolones
among community associated cases. In
this study Carbapenemase Producing
isolates was more from urban patients
rather than rural patients samples .This
seems to be associated with indiscriminate
use of antimicrobial drugs among urban
populations and increased selection
pressure gives rise to mutations in genes
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coding virulence factor. Because of
illetracy approach of rural patients to
hospital is frequently less as comparision
to urban populations. Carbapenemase
Producing Klebsiella was isolated more
from IPD patients samples suggesting
nosocomial  dissemination from |PD
criticl care units.  Carbapenemase
Producing E.coli isolated more in OPD
patients samples suggesting community
acquired spread of resistant genes. In our
study the mean age group was senile (61-
70) and our study also gave similar results.
The mean age was found to be 65
years.The age distribution in the patients
followed more or less a bell shaped pattern
and there is no multiphase distribution.
This may indicate that if at all there is a
human genetic influence determining
infection of Carbapenemase Enzyme
producing organism, it should belong to a
single genetic Carbapenemase Enzyme
locus. Affection of high age group by

Carbapenemase  Enzyme  producing
organism may be due to their genra
debilitating condition, depressed

immunity, senility and senility associtated
cellular damage and diseases.

While discussing about sex distribution the
result indicates that male individuals are
very much prone to infections with
Carbapenemase Enzyme  producing
organisms. Almost all studies have shows
predominance towards the male gender.
This may be due to presence of some
protective factors in females or presence
of some anatomical factors in males
alowing obstruction to urinary flow e.g.
BHP leads to recurrent infection by these
organisms. Mortality rate was higher in
case of patients infected with
Carbapenemase  Enzyme  producing
bacteria than that with Carbapenemase
Enzyme negative bacteria.
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Table.1 Distribution of isolatesin relation to admission & locality

RURAL URBAN TOTAL
E. Coli Klebsiella E. Coli Klebsiella
No % No % No % | N % No. %
0]
OPD 19 | 94 3 1.49 55 2721 23| 113 100 49,5
IPD 27 | 13.3 10 | 4.96 41 20324 | 118 102 50.49
Total | 46 | 22.7 | 13 | 6.45 96 475 | 47| 231 202
Total Total
No. of 59 No. of 143
Rural urban
Total 29.27% Total 70.79%
% of % of
Rural urban
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m Klebsiella

Do

OPD IPD Total Category 4
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873




Int.J.Curr.Microbiol.App.Sci (2014) 3(3): 866-887

Table.2 Distribution of clinical isolates among different OPD & I1PD

E. Coli Klebsiella

OPD IPD OPD IPD

No % No % No % No %
Medical 41 2029 |44 21.79 14 6.94 13 6.44
Surgical 25 1238 |9 4.46 8 3.97 3 1.49
Orthopedic | 4 1.99 3 1.49 2 .99 2 .99
Burn -- -- 1 1.49 -- -- 3 1.49
ICU -- -- 4 1.99 -- -- -- --
CCuU -- -- 4 1.99 -- -- 12 5.95
Gynec 5 2.48 7 3.47 1 496 1 496

Distribution of E.coli Among Different OPD &

IPD Sample
25 - - B - - o
20 | B o -
10 |~ 1 S
' 7 - - —_— = OPD
O L - V — — o - _
— e g o o
N N — =" ,,_.-” “
IS RS 5 o
k‘\@ & &S "é\ > -
o & > © (}5 <

Distribution of Klebsiella Among Different
OPD & IPD Sample
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Method and by Vitek Automated System

Conventional Vitek
S. Name S | % I % R % S % I % R %
No
1 Ceftriaxone 17 11188 |2 | 139|104 |86.71 | 20 1398 | 5 348 | 118 | 825
2 Cefepime 29 | 2027 |2 |139 116 | 8111 |28 1958 | 1 069 |14 79.72
3 Ampicillin + 32 | 2237 |15 | 104 | 96 67.13 | 33 2307 (14 |9.79 |96 67.13
Sulbactums 8
4 Piperacillin+ |51 | 35.66 | 12 | 8.39 | 80 5594 | 54 3776 |12 | 839 |79 55.24
Tazobactum
5 Aztreomam 32 2237 |9 |6.29|102 | 71.32 |16 11.18 |11 | 7.69 | 114 | 79.72
6 | mipenem 11 | 79.02 | - - 30 2097 | 117 18181 |5 349 |21 14.68
3
7 Meropenem 11 | 79.02 | - - 30 2097 | 103 | 7202 |9 6.29 |31 21.67
2
8 Amikacin 10 | 7622 |1 | 0.69 | 33 23.07 | 97 6787 | 5 349 |41 28.67
8
9 Gentamicin 63 | 44.05 | - - 80 5594 | 69 4825 | 6 419 |68 4755
10 | Tobramycin 41 | 28.67 |17 | 11.8 |85 59.44 | 52 36.36 | 20 | 1398 |71 49.65
8
11 | Ciprofloxacin |25 | 17.48 | - - 118 | 8251 |21 1468 | 5 349 |117 |8181
12 | Nitrofurautoin | 94 | 65.73 | 29 | 20.2 | 20 13.98 | 99 69.23 | 7 489 |34 25.87
7

Conventional

Frequency

msS
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Frequency

Table.4 Antibiotic Sensitivity Pattern of E. coli & Klebsiella by Conventional Method

Antimicrobia drugs E. Coli Klebsiella

No of % No of Sensitive %

Sensitive | solates

| solates
Amoxyclav 31 21.67 11 18.64
Ceftazidime 22 15.38 10 16.94
Ceftazidime + Clavulinic acid | 16 11.18 6 10.16
Cefoperazone 41 28.67 9 15.25
Chloramphenicol 105 73.42 39 66.10
Carbencillin 14 9.79 8 13.55
Tetracycline 56 39.16 9 15.25
Ceftizoxime 50 34.96 20 33.89
Gatifloxacin 121 84.61 49 83.05
Lomefloxacin 48 33<6 17 28.81
Levofloxacin 98 68.53 40 67.79
Colistin 130 90.90 52 88.13
Netilmycin 62 43.35 25 42.37
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100 -

m E.coli

W Klebsiella
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& & K € &L L& & F & »° &
vE S s < o@“‘ & & & F & ¢ &

Table.5 Comparative Study of Antimicrobial Susceptibility test of Klebsiella by
Conventional Method and by Vitek Automated System

Conventiona Vitek
Name S | % I % R |% S | % I % R | %
Ceftriaxone 14 12372 |2 [338 |43(7288|9 |[1525 |- |- 50 | 84.74
Cefepime 16 (2711 |1 (169 |42 |7181|4 |677 |- |- 45 | 76.27

Ampicillin  + 142372 |3 |508 [42|7081 |6 |10.16|3 |508 |50 84.74
Sulbactums

Piperacillin + |30 |50.84 |5 |847 |24|4067 |16 |27.11|3 |508 |40 |67.79
Tazobactum

5 | Aztreomam 101694 |2 | 338 |47 (7966 |9 |1525|4 |6.77 |46 | 77.96
6 I mipenem 36 (61011 169 |22|37.28|36|6101 |- |- 23 | 38.98
7 Meropenem 36 (6101 |1 |169 |22|37.28|36|6101 |- |- 23 | 38.98
8 | Amikacin 24 | 4067 |2 | 338 |33|5593|26|44.06 |3 |508 |30|5084
9 Gentamicin 2013389 |2 (338 |37(6271|18 30501 |169 |40|67.79
10 | Tobramycin 2313898 |3 |508 |33[5593|15|2542 |5 |847 |39|66.10
11 | Ciprofloxacin |24 | 40.67 |4 |6.77 |31|5254|20(33.89 |4 |6.77 |35]|59.32
12 | Nitrofurautoin | 23 | 38.98 | 13 | 22.03 | 23 | 38.98 | 18 | 30.50 | 16 | 27.11 | 25 | 42.37
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Table.6 Distribution of samplesin relation to carbapenemase production & sex
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Table.7 Incidence of Carbapenemase production among clinical isolates

KLEBSIELLA | E. COLI TOTAL
NO % NO %
O.P.D. 09 4.46 16 7.93
I.P.D. 15 7.43 14 6.94 | 26.74%
TOTAL 24 11.88 | 30 14.86
8 -
7 -
6 -
57 m Klebsiella
4 -
3 M E.coli
2 -
1 -
0 T 1
OPD IPD
E.coli
8 -
7.5 -
7 M E.coli
6.5 -
6 T 1
OPD IPD

Table.8 Distribution of carbapenemase production in reference to locality

Rural Urban
M F Totd % M F Totd %
OPD |1 5 6 2.98 10 5 15 7.43
I.PD |9 2 11 5.45 15 8 23 11.39
Total 10 7 17 8.47 25 13 38 18.82
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Table.9 Agedistribution of samplesin reference to carbapenemase production

Agegp.Range [0-10|11-20|21-30|31-40|41-50 |51-60 |61-70|71- |81-90 |91-
80 100

Carbapenemase | 0 4 3 6 8 6 15 10 1 1

Producin

Sample

% 0% 1.98% | 1.485% | 2.97% | 3.96% | 2.9% | 7.42% | 4.95% | 0.495% | 0.495%

Carbapenemase | 4 18 35 18 29 13 56 24 6 6

Non Producing

Sample

% 1.98% | 8.91% | 17.32% | 8.91% | 14.35% | 64.35% | 27.72% | 11.8% | 2.9% 2.9%

40

Age Distribution of Samples in Referance to
Carbapenemase Production

30 |

20
10

/N

Siita CEN

——Carbapenem Non-
producing Sample

—4— Carbapenem Producing
Sample
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Table.10 Mortality associated with carbapenemase producing organisms

Isolated Organism | Total | CPE | No | %
Klebsiella 59 24 6 10.16%
E. Coli 143 30 5 3.4%
150 -
100 - M Total
m CPE
50 1 m Mortality
0] T 7
Klebsiella E.coli

Table.11 Conditions associated with death in carbapenemase producers

Conditions No %
Septicemia 11 100%
Hospital Related Devices | 5 95.45%
Multi organ failure 4 36.36%
Renal Failure 1 9.09%

100
90
80
70
60
50
40
30
20
10

1 1 1 1 l 1 1 l 1 |

Death inCarbapenemase Producers

m Death in Carbapenamase
l Producers
T T T v

Septicemia Hospital Multi organ Renal Faliure
Related faliure
Devices
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Table.12 Comorbid conditions of the carbapenemase producing isolates

S. No. | Name of Conditions No | %
1 Infections ass. with hospital| 25 | 46.29
devices
2 D.M 16 | 29.62
3 Cancer 5 9.25
4 T.B. 2 3.7
5 Burns 1 1.85
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