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Abstract

Introduction: Extended SpectrufirLactamase (ESBL) producing Klebsiella pneumoniaeevprevalent in the hospital
environment and were responsible for many hospissociated infections (HAIS). The present study wiased at
identifying these strains in the hospital environingo as to guide the clinician in planning antiigsigolicy. M aterial
and Methods: 200 clinical isolates of Klebsiella pneumoniae d¢ibnted the study group. 100 isolates were from the
community and 100 from the hospital. Based on thesceptibility or resistance t& eneration cephalosporins (3GCs),
the isolates were characterized into two groupsu@i consisted of sensitive strains (128 numbetsfh showed a
zone diameter of more than 17mm and group Il ctedisf resistant strains (72 numbers) which shoavedne diameter
of less than 17mm to ceftazidime (30ug), cefotax{B@ug) and ceftriaxone (30ug). Isolates of grdupdre tested for
ESBL production using two methods namely doublec dignergy test (DDST) and phenotypic confirmatorgcd
diffusion test (PCDDT)Results: Among the 72 resistant strains, 36 (50%) were E®Blducers and 36 (50%) were
non-ESBL producers. Among the hospital isolates,prcentage of ESBL producers was more (30%) cadga the
community isolates (6%)Conclusion: About one third of the hospital isolates of Klelisiggneumoniae showed ESBL
production whereas ESBL mediated resistance wasiftoeommunity isolates. This study substantiatesl ieed for
planning proper antibiotic policy to reduce mottatiue to Gram-negative sepsis.

Keywords: Extended spectrum beta lactamases (ESBLs), Douisle synergy test (DDST), Hospital associated
infections (HAIs), Phenotypic confirmatory discfdgion test (PCDDT) and Third generation cephalossd3GCs).

| ntroduction

Klebsiella pneumoniae is one of the commonest
organisms causing sepsis in the hospital as weihas
the community. Colonization in the oropharynx
especially of hospitalized patients may be the cowf
lung infections indebilitated patients [1]. Nosodaim
outbreaks due to multi-drug resistant Klebsiella
pneumoniae are also reported [2]. ESBLs are more
prevalent in Klebsiella pneumoniae than any other
Enterobacteriaceae species and are often undetegted
routine susceptibility testing methods where onhge o
disc of any one of the 3GCs is used. Occurrence of

ESBL producing Klebsiella pneumoniae has been
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reported in India [3]. As no documented informatien
available with regard to the extent of spread & th
ESBL producing strains of Klebsiella pneumoniae in
the hospital and community in Warangal region an
attempt was made to identify ESBL producing
Klebsiella pneumoniae among hospital and community
isolates using two different techniques namely doub
disc synergy test (DDST) [4] and phenotypic
confirmatory disc diffusion test (PCDDT) [5, 6].

Material and Methods

Two hundred clinical isolates of Klebsiella pneunaen
isolated from various clinical samples of both out-
patients and in-patients constituted the study rizte
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One hundred isolates were from the out-patientsaand
hundred from in-patients. Institution ethical corttee
approval has been obtained. Identification of tinairss
was done as per the standard guidelines [1] (F&jure
and2). Antibiogram of the isolates was studied veith
set of eight antibiotic discs consisting of amoX}iri
(30ug), gentamycin  (10ug), amikacin (30ugQ),
ciproflixacin (30ug), cefuroxime (30ug), ceftazidim
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isolates were categorized into two groups baseith@in
susceptibility or resistance to 3GCs. Group | cstesi

of sensitive strains which had shown a zone diangdte
more than 17 mm for all the 3GCs. Group Il were
resistant strains, which had shown a zone dianwdter
less than 17 mm for any one of the 3GCs [7]. S¢rain
belonging to the second group were tested for ESBL
production by 2 methods namely DDST and PCDDT.

(30uQ), cefotaxime (30ug) and ceftriaxone (30pgd.Th

Double disc synergy test (DDST) was done using asitia 20ug and clavulanic acid 10pg (augmentangd discs of
3GCs (ceftazidime, ceftriaxone and cefotaxime). st inoculum (0.5 McFarland’s turbidity) was sgil@nto Mueller-
Hinton agar (MHA) by using a sterile cotton swabdisc of augmentin (20 pg amoxicillin + 10 pg cleanate) was
placed on the surface of the MHA, then discs obtediime (30ug ), ceftaziime (30 pg ) and ceftriaxd®0 pg ) were
kept 16-20 mm apart from augmentin disc (centerceater). The plates were incubated af@®vernight. The
enhancement of the zone of inhibition of the cepadrin disc towards the clavulanic acid disc wesried as synergy
and the strain was considered as an ESBL proddtéFripure 3).

Fig. 1: Lactose fermenting mucoid colonies of
Klebsiella pneumoniae on MacConkey'’s gar

Fig 2: Biochemical reactions of Klebsiella pneumoniae

Fig 3: ESBL production detected by DDST Fig 4: ESBL detected by DDST & PCDDT on same plate
Phenotypic confirmatory disc diffusion test (PCDD®&as performed as a disc diffusion test as recordetrby the
CLSI. The test inoculum (0.5 McFarland’s turbidity@s spread onto the MHA by using a sterile cotiwab and then a
ceftazidime (Ca) disc containing 30 pg of the datib and ceftazidime + clavulanic acid (CaC) dintaining 20

International Journal of Medical Research and Review Available online at: www.ijmrr.in 1006 | P a g e



June, 2016/ Vol 4/Issue 6 ISSN- 2321-127X

Research Article

pg+10 pg of the antibiotics respectively were pthata distance of 30 mm from each other. The platere incubated
overnight at 37C and the results were read. A > 5 mm increasbhdarzbne diameter for CaC versus its zone diameter
when it was tested alone by Ca confirmed an ESRidgcing organism. All the discs were obtained frdirMedia,
India. In PCDDT, an increase of zone diameter ntben 5 mm around a ceftazidime+clavulanic acid dien
compared to ceftazidime disc alone was considesedSBL producer [5, 6] (Figure 4). The control stsaused in the

present study were Klebsiella pneumoniae ATCC 780G positive control), Escherichia coli ATCC 239¢as
negative control) and in-house control.

Results

The overall prevalence rate of 3GC-resistant Klglmsipneumoniae was 36% (Hospital and Communityaiee
together). Among the two hundred isolates of trst ¢goup, 72were resistant to the 3GCs (zone demudtless than
17mm). (TABLE 1). The prevalence of 3GC resistanezs more in the hospital (60%) compared to the conity

isolates (12%). Among the 3GC resistant hospitalates 50% were ESBL producers. (TABLE II). The maxn

percentage (26%) of ESBL producing strains was fpoism samples. (TABLE IlI).

Tablel: Sensitivity and resistance patternsof Klebsiella pneumoniaeisolatesto 3GCs.

Total No. of Sensitiveto 3GCs Resistant to 3GCs
isolates No. Per centage No. Per centage
200 128 64% 72 36%

Tablell: Distribution of Klebsiella pneumoniae isolates based on ESBL production.

Sensitiveto 3GCs Resistant to 3GCs
Group Total no. ESBL producers Non ESBL producers
of isolates | No. Per centage No. Per centage No. Per centage
Hospital 100 40 40% 30 30% 30 30%
Community 100 88 88% 6 6% 6 6%
Total 200 128 64% 36 18% 36 18%

Tablelll: Sample-wise distribution of ESBL producing Klebsiella pneumonia.

Samples No. of Klebsiella pneumoniae ESBL producing Klebsiella pneumoniaeisolates
isolates No. Per centage
Pus 46 12 26.08%
Sputum 106 12 11.32%
Urine 42 8 19.04%
Stool 4 2 50.00%
Blood 2 2 100.00%

Table 1V: Percentage of ESBL in different study groupsin India

S. No. Place Author No. studied | No. of ESBL producers | Percentage
1 Delhi Revathi [9] 100 53 53.00%
2 Chennai Subha and Ananthan [10Q] 120 8 6.669
3 Aligarh, U. P. Shukla et al [11] 120 32 (by PCDDT 26.66%
29 (by DDST) 24.16%
4 Haryana Singhal et al [12] 272 173 63.60%
5 Chennai Menon et al [13] 70 14 20.00%
6 Warangal, A. P.| Usha et al 200 72 36.009
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Discussion

The predilection of ESBLs for Klebsiella pneumoniae
in the hospital environment is probably due to rthei
longer survival in the hospital thus facilitatingoss
infection [6]. In the hospital, the environmentalsces

of ESBL producing organisms are ultrasonography
coupling gel, bronchoscopes, blood pressure cgliss
thermometers to name a few. Sink basins and babies’
baths have also been discovered to have been
contaminated [8]. The present study was the first
attempt to know the percentage of 3GC resistant
Klebsiella pneumoniae isolates in Warangal.

Revathi from Delhi tested 100 clinical isolatesGraim-
negative bacilli for production of ESBLs with thetést
ESBL strip. 53 isolates were ESBL positive [9]. Bab
and Ananthan from Chennai studied a total of 120
isolates of Klebsiella pneumoniae. 87% of the issla
showed resistance to all the 3GC antibiotics. ESBL
production was detected in 8 strains. The ESBLviygti
could experimentally be transferred to recipient
Escherichia coli K12 J62-2 [10]. Shukla et al from
Aligarh, Utter Pradesh, India tested 120 multi-drug
resistant strains of Klebsiella pneumoniae. Thairssr
were studied for ESBL production by PCDDT and
DDST. 72% of the isolates were resistant to all the
3GCs. 32 strains showed ESBL production by PCDDT
and 29 by DDST. Resistance was transferred to
recipient Escherichia coli K12 J-62-1 [11]. Singkéahl
from Haryana screened 272 isolates for ESBL and
AmpC pB-lactamase by modified double disc
approximation method. 173 of the isolates (64%)ewer
found to be ESBL positive [12].

Menon et al studied ESBL production among members
of Enterobacteriaceae in a tertiary care center in
Chennai. The methods used were DDST and three
dimensional tests. Among 70 strains, 20% were ESBL
producers. Three dimensional test was found to be
better than DDST. In DDST method a distance of 15
mm was maintained between 3GC and Augmentin [13].

In our present study of 200 isolates 72 (36%) were
found to be ESBL producers. The range of percestage
was from 6 to 64%. (TABLEIV). This is understandabl
as the prevalence of ESBL producers of any hospital
depends upon various factors like the hospitabéottc
policy, the carriage rate of the organism in thepiial
environment and the type of disinfectants practioed
the hospitals especially in the intensive care sunit
These strains are often undetected because of#ueu
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of only one antibiotic disc belonging to 3GCs. Btsa
showing significant zones of inhibition often paftas
sensitive while in reality they are resistant oftsith
ESBL production. Thus it is mandatory to include a
minimum of any three of the antibiotics of 3GCs.
Strains resistant to any one of the three 3GCsmabe
taken as resistant and should be tested for ESBL
production.  Gastrointestinal  colonization among
hospitalized patients is a significant risk factior
spreading ESBL resistance in the hospital envirarime
[14].

The observations in the present study indicate the
possible methods of clinical approach as detaikddvb

to reduce mortality and morbidity due to ESBL
producing hospital strains of Klebsiella pneumoniae
avoid injudicious use of 3GCs without assessing the
sensitivity pattern of the clinical isolate, forratd a
policy of empirical therapy in high risk units [18hd
devise protocols to reduce the prevalence of drug
resistant bacteria in the hospital environmentshort,

the prevention and management of infections cabged
ESBL producing organisms requires a well coordiati
activity of the microbiologist, the clinician, tHespital
paramedics and the hospital infection control team.

Conclusions

Among 200 clinical isolates studied, 72 (36%) sisai
were resistant to 3GCs. Out of them 60 were from
hospital environment and 12 were community isolates
ESBL producers were more in the hospital isolates
(30%) compared to the community isolates (6%). Most
of the ESBL producing Klebsiella pneumoniae isaate
were from pus samples. To get an accurate pictlire o
resistance to 3GCs, the isolate has to be tested fo
susceptibility to at least three of the 3GCS.
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