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Abstract Objective
The present study has been undertaken to detect the presence of ESBL s producing Klebsiellaspeciesin
variousclinica specimensand their antibiotic susceptibility pattern.

Materialsand methods

Thestudy consstsof 60 clinical isolatesof Klebsidlaspeciesfromvariousclinica specimenssubmittedto the
microbiology |aboratory, KasturbaMedical College Teaching Hospital Mangal ore over a period of oneyear,
between 1% January 2007 to 31% December, 2007. All isolateswereidentified morphologically and biochemicaly
by standard procedures and ESBL s production was detected by re-arranging routine discsin anovel predictor
disc gpproximeation method. Antimicrobia susceptibility wasperformed using Kirby-Bauer disc-diffusion method
where I mipenem disc, aninducer was placed in center and on either sideof it at 15mm distance were placed
ceftazidimeand cefotaxime (indicator of induction). In addition, another inducer cefoxitinwas placed 15mm from
cefotaxime (indicator). Thiswasplaced oppositeto that of ceftazidime + clavulanic acid to avoid any affect of
inducible beta-lactamase on thezone of inhibition of thelatter.

Results
A tota of 16 out of 60 Klebsiellaisolates (26.66%) werefound to be ESBL producers.

Conclusions
Imipenemwasfound to bethemost effectiveantibiotic (46.66%) followed by Cefoxitin (31.66%) and Cefotaxime
(30.00%).
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Introduction

Klebsiella species, the member of
Enterobacteriaceae, are the successful opportunistic
pathogenswhich have always been associated with
variousclinicd allmentsmainly inthehospitaized and
Immunocompromised patients suffering from lower
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respiratory tract infection, urinary tract infection, wound
infection, bacteremiaand diarrhoea.! Thewidespread
useof antibioticsin hospitalshaveledto emergenceof
multi-drugs resistant organisms causing serious
opportunistic infections.?® Beta-lactam antibiotics
(cephd osporins) arethemost varied and widely used
agentsaccounting for 50 % of antibioticsinuse*
Thelinear increasesin resistanceto third and
fourth generation cephalosporins are the result of
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plasmid mediated extended spectrum beta-lactamases
(ESBL ), which areclassA enzymesand derivative of
beta-lactamases (TEM & SHV beta-lactamases)
which have undergone one or more amino acid
subgtitutions near the active site of enzyme. *4

The ESBL sproducing organismsare reported
worldwideinincreasing numbersfor which Clinical
Laboratory Standard I nstitute (CL SI) recommends
screening for ESBL s producing Klebsiellaspecies,
wheretheclinical microbiological testsare usedto
detect ESBL sand employ abeta-lactamaseinhibitor
usudly clavulanatein combinationwith cepha ogporins
(e.g. ceftazidime + clavulanate) inwhich clavulanate
inhibits ESBL s reducing the level of resistance to
cephal osporins and thereby increasing the zone of
inhibition.®

This study was undertaken to determine the
detection and prevalence of ESBLSs producing
Klebsdlagpeciesinvariousdinica specimensrecaived
from Government Wenlock Hospital and Lady
Goschen Hospital Mangalore, by using the combined
disc method, according to guidelinesof CL S .

Materialsand methods

The study was conducted at the Department of
Microbiology, KM C Mangalorewherethevarious
clinica specimenslikeurine, soutum, pus, wound svabs,
blood and other body fluidswerereceived from the
indoor patients of Government Wenlock Hospita and
Lady GoshenHospital, Mangalore.

A total of 280 gram negative bacterial isolates
obtained over aperiod of oneyear from 1% January
2007 to 31% December 2007 were identified based
on standard mi crobi ol ogical methods.® Among these,
60isolateswereidentified asKlebsiellaspeciesand
antimicrobial susceptibility was performed by using
Kirby-Bauer disc- diffusion method, asper NCCLS
guidelines,” where the following antibiotics (from
Himedia, Mumbai, India) were taken: Imipenem
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(10ug), Cefotaxime (30ug), Cefoxitin (30ug),
Ceftazidime(30pg), Ceftazidime+ Clavulanicacid (30/
10pg), Aztreonam (30pg), and Cef podoxime (10ug).
Thetest inoculawere matched with 0.5 Mc Farland
turbidity standard and lawn cultured ontothe Mueller
Hinton agar plates(fromHimedia, Mumbal, India). The
disc placement wasdesigned in novel fashionto detect
ESBL production.®®° Thediscsof ceftazidime and
ceftazidime + clavulanic acid were kept 15mm apart
from each other (centreto centre). Imipenemdisc, an
inducer wasplacedin center and on either sdeof it at
15mmdistance, ceftazidimeand cefotaxime (indicator
of induction ) were placed. In addition, another
inducer cefoxitin was placed 15mm from cefotaxime
(indicator). This was placed opposite to that of
ceftazidime + clavulanic acid to avoid any affect of
inducible betalactamase on the zone of inhibition of
thelatter.® Theremaining discswere placed asshown
inthefigureA:
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Fig.A
Fig:-A. Showing schemeof disc placement to assess
ESBL production.
L.Imipenem(10uQ) 2.Cefotaxime (30ug)
3. Cefoxitin (30pg) 4.Ceftazidime (30pg)
5. Ceftazidime+ Clavulanic acid (30/10ug)
6.Aztreonam (30ug)  7.Cefpodoxime (10ug)
Theagar plateswereincubated at 37UC for 18to 24
hours.® 1

Thefollowing criteria have been used to decide
organismstobe ESBL producer s, 1213
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Zone diameter of various third generation
cephalosporins like Aztreonam(30pg) d* 27mm,
Cefotaxime(30ug) d' 27mm, Cefpodoxime(10ug) d"
21mm and Ceftazidime (30ug) d’ 22mm

2. Susceptibleto cefoxitin.

3. Increaseinzoneszewithaddition of aninhibitor
by €' 5mm when tested in combination with an
inhibitor davulanic acid versuszonediameter when
tested done.®

Results

Two hundred and eighty gram negative bacteria
isolatesobtained from variousclinica specimenssuch
asurine, sputum, pus, wound swabs, blood and other
body fluids were received from Govt. Wenlock
Hospital and Lady Goshen Hospital, Mangalore. Out
of thesesixty (21.42%) clinical isolatesof Klebsdla
specieswere detected for the presence of ESBLS
whereas sixteen (26.66%) isolates of Klebsiella
specieswerefound to be ESBL producers.

Amongtheantibicticstested, imipenemwasfound
tobethemodt effective (46.66%), followed by cefoxitin
(31.66%) and cefotaxime (30.00%Figure B:

Table-1Antibiotic susceptibility of Klebsiella species

o Sensitive Intermediate Resistant
Antibiotics No. (%) No. (%) No. (%)
Imipenem 28 (46.66) 7 (11.66) 25 (41.66)
Cefotaxime 18 (30.00) 11 (15.00) 31(51.66)
Cefoxitin 19 (31.66) 12 (20.00) 29 (48.33)
Ceftazidime 16 (26.66) 10 (16.66) 34 (56.66)
Ceftazidime+ clavulanicacid 17 (28.33) 5(8.33) 38 (63.33)
Aztreonam 7 (11.66) 11(18.33) 42 (70.00)
Cefpodoxime 83 (13.3) 14 (23.33) 38 (63.33)

Table 2: Age distribution of patients in whom
ESBL isolateswer e detected.

Agegroup No. (%)
0-lyear 4 (25.00%)
2years—18years 1(6.25%)
19years—35years 6 (37.50%)
36 years-60 years 13(18.75%)
Above60years 2(12.50)

Table 3. Sex distribution of patients in whom
ESBLs detected.

Sex No. (%)
Made 10 (62.50%)
Femde 6 (37.50%)
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Antibiotic susceptibility of Klebsdlaspp todetect
ESBL production.

Discussion

Betalactamases continueto betheleading cause
of res sanceto beta-lactam antibioticsin gram negetive
bacilli. In recent years there has been an increased
incidence and prevalence of ESBL sthat hydrolyze
and cause resi stance to oxymino-cephal osporinsand
aztreonam.*®* For anumber of reasons, the detection
of ESBL-producing strainsisof significantimportance
for al major hospitalsworldwide. First, these strains
aremost likely to be even more prevalent thanitis
currently recognized. Dueto the difficulty intheir
detection by the current clinical methods, many of
these strains have been reported to be susceptibleto
widely used and tested broad-spectrum 3-lactams.
Secondly, ESBL scongtitute aseriousthrest to current
[3-lactam therapy. Treatment of ESBL infection is
difficult asthe CLSI recommendsthat all expanded-
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spectrum cephal osporinsbetaken resistant in ESBL
producers. Thirdly, indtitutiona outbresksareincreasng
because of selective pressure dueto the heavy use of
expanded-spectrum cephal osporins and also dueto
lapsesin effectiveinfection control measures#91°

Inour study, sixteen ESBL sproducingKlebsidla
isolates (26.66%) were detected. However, studies
by Jain et d** and Babypadmini et a** showed 86.6%
and 40% of Klebsiella spp to be ESBL-producers
respectively. Inour sudy Imipenem showed the highest
level of sengitivity (46.66%) againg Klebsdlainduding
ESBL producers. Our study differsfrom the studiesof
Subhaet d and Rodrigueset d.*® Sudiesby Al-Zahrani
et al'®* showed ESBL-producing Klebsiella
pneumoniaeto be having the highest susceptibility to
M eropenem (94.4%).Carbapenems appear to bethe
drug of choice for serious infections with ESBL
producing organisms as recommended earlier.Y
However, these should not beadministered asempirica
therapy for gram negativeinfectionsthat arenot life-
threatening becausetheir over-usecan poseasgnificant
problem.® Cefoxitin (31.66 %) and cefotaxime (30.00
%) werethe other antibioticswhichwerefoundto be
senstiveagaing Klebsdlaisolates.

Thiswasmarginally higher thanthat reportedin
studiesby Duttaet a°but substantialy lower instudies
by Shivaprakash et a .2

Conclusions

Klebsiellaisolates have been steadily increasing
over the past years and they have been important
sourcesof transferable antibiotic resistance.

Indiscriminate use of third generation
cephalosporins to treat gram negative bacterial
infectionsispartly responsiblefor the emergence of
resistanceto beta-lactam antibiotics. Strict adherence
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to the hospital antibiotic policy and good infection
control practicescan play asignificant roleinreducing
theemerging drug res stance.
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