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ABSTRACT: The present study was conducted in the Department of Microbiology, KIMS,
Amalapuram, East Godavari from January 2012 to July 2012. Out of 100 different clinical
samples, 50 were culture positive. Of the 100 samples collected, more were from post operative
wound sepsis - 44 (44%), followed by cellulites - 20 (20%), Ulcers - 17 (17%), Injuries 15
(15%). Least number of cases are from burns - 4 (4%). Among 50 culture positive cases, 38
(76%) isolates belonged to Enterobacteriaceae family, followed by Pseudomonas aeruginosa - 8
(16%), followed by Staphylococcus aureus - 4 (8%). Among 38 of Enterobacteriaceae family
isolates, 15 were ESBL producers. Among ESBL positive strains, more drug resistance was seen
to Ceftazidime and Ampicillin (93.33%), followed by Ceftriaxone (86.66%), Aztreonam &
Cefotaxime (80%).

INTRODUCTION: Hospital outbreaks of multi-drug resistant Enterobacteriaceae are now
frequently caused by extended spectrum beta-lactamase (ESBL) producers. The incidence of
ESBL producing strains among clinical isolates has been steadily increasing over past years
resulting in limitation of therapeutic options.

B - lactamase antibiotics are the most varied and widely used agents accounting for over
50% of all systemic antibiotics in use. The most common mode of acquisition of bacterial
resistance to - lactam antibiotics is the production of 3 - lactamase. However, new f8 -
lactamases emerged against each of the new classes of 3 - lactamase that were introduced &
caused resistance. The latest in the arsenal of these enzymes has been evolution of extended
spectrum f - lactamases (ESBLs). These enzymes are commonly produced by many members of
Enterobacteriaceae and efficiently hydrolyze oxyimino cephalosporins conferring resistance to
3rd generation cephalosporins like Cefotaxime, Ceftazidime & Ceftriaxone*.

ESBLs pose a major problem for clinicians. Hence, this study is taken to identify the
prevalence of these strains in hospital & to determine suitable preventive measures & treatment
policies.
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MATERIALS & METHODS: Different clinical samples collected from both inpatients &
outpatients of KIMS Hospital, Amalapuram, during January 2012 - July 2012, constitute the
material for this study.

A total of 38 Enterobacteriaceae species were isolated from 100 pus samples of different
diseases including both sexes and all age groups.

MATERIALS REQUIRED: Specimens were inoculated on to the media — Mac Conkey, Blood agar
and incubated at 379 C for 18 - 24 hr and identified by Gram’s stain, culture, biochemical tests
and Antibiotic sensitivity test. For detection of ESBL, ESBL E Strip test is used.

METHOD: E-TEST ESBL SCREEN: (CORMICAN ETAL 1996)14: The strip carries two antibiotic
gradients Ceftazidime (0.5-35 pg/ml) and Ceftazidime with Clavulanic acid (0.064 - 4 pg/ml).
The E test method was carried out according to manufactures instructions.

Colonies from 18-24 hrs. cultures were emulsified in sterile normal saline, incubated for
4 to 6 hrs. to an inoculum turbidity equivalent to 0.5 Mc Farland standard. This suspension was
swabbed over on to Muller hinton agar plate and it is allowed to dry for 10 - 15 mins at room
temperature. An ESBL E strip was then applied to plate with sterile forceps and the plate was
incubated at 379 C for 18 hrs. After incubation, the MICs were read according to the
manufacturers guidelines and the ratio determined. (The MIC ratio = 8 indicates ESBL
production. It is considered Gold standard.515

INTERPRETATION OF TEST RESULT: The MIC value was read where the elliptical zone of
growth inhibition intersected the E test strip. The MIC of Ceftazidime alone on one end of strip
was compared with the MIC of Ceftazidime + Clavulanic acid combination at other end. A
greater than fourfold reduction in the Ceftazidime MIC in the presence of Clavulanic acid was
taken as positive for ESBL production?o.

For ESBL screening, the antibiotic discs used are Ceftazidime, Cefotaxime, Ceftriaxone,
Aztreonam, Amoxycillin+Clavulanic acid, Ceftazidime+Clavulanic acid, Cefotaxime+Clavulanic
acid and Imipenem. The incubated plates were read for zone of inhibition and results are
interpreted comparing with the standard zone size given by Kirby-Bauer chart?

E STRIP TEST FOR ESBL PRODUCTION
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QUALITY CONTROL:

Escherichia coli ATCC 25922 - Used as negative control.
In house ESBL producers are used as positive control.

RESULTS:
Out of 100 samples collected, high number of cases are from males 70 (70%) and low
number of cases are from females 30 (30%).

S.No Sex No. Of Cases %
1 Males 70 70 %
2 Females 30 30 %

Among 100 sample collected, more were from post-operative wound sepsis - 44(44%),
followed by Cellulitis - 20 (20%), Ulcer - 17 (17%), Injuries 15 (15%), Burns 4 (4%).

S.No Disease No. of Samples
1 Post operative wounds 44

2 Cellulitis 20

3 Ulcer 17

4 Injuries 15

5 Burns 4

Of the 100 samples processed, 50 were culture positive. Of these, 38 (76%), isolates belonged to
Enterobacteriaceae family, followed by Pseudomonas aeruginosa 8 (16%), followed by
Staphylococcus aureus - 4 (8%).

Table: 3 Different types of Bacterial species isolated

Cult Positi

S.No. | Bacterial Species uture Fostive Percentage
cases

1 Escherichia coli 21 42 %

2 Klebsiella pneumonia 9 18 %

3 Proteus mirabilis 4 8 %

4 Citrobacter spp 2 4%

5 Proteus vulgaris 2 4%

6 Pseudomonas aeruginosa 8 16 %

7 Staphylococcus aureus 4 8%

Of the 38 Enterobacteriaceae isolates, 15 are ESBL producers.
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Table 4: Distribution of Bacteria producing ESBLs

. ) . ESBL
S.No Bacterial Species Total isolates Producers No. %
1 Escherichia coli 21 8 38%
2 Klebsiella pneumoniae 9 5 555%
3 Proteus mirabilis 4 1 25%
4 Citrobacter spp 2 1 50 %
5 Proteus vulgaris 2 0 -

(Note: Percentage of ESBL producers calculated as per the respective total isolates)

Among ESBL positive strains, more drug resistance was seen to Ceftazidime and Ampicillin
(93.33%), followed Ceftriaxone (86.66%) Aztreonam & Cefotaxime (80 %). All ESBL producers
showed full sensitivity to Imipenem.

Table 5: Comparison of Antimicrobial Resistance pattern of ESBL producers & Non ESBL
producers.

| | |

S.No | Drugs ! ESBL Positive (15) ESBL Negative (23)
1 Ampicillin 14 93.33% | 10 43.47 %
2 Gentamicin 3 20 % 9 39.13%
3 Amikacin 4 26.66% | 4 17.39 %
4 Ciprofloxacin 4 26.66% | 3 13.04 %
5 Chloramphenicol 5 3333% | 4 17.39%
6 Co - trimoxazole 7 46.66 % | 12 5217 %
7 Aztreonam 12 80 % 8 34.78 %
8 Cefotaxime 12 80 % 2 8.69 %
9 Ceftazidime 14 9333% |3 13.04 %
10 Ceftriaxone 13 86.66 % | 3 13.04 %
11 Imipenem 0 0 0 0

(Note: Percentage of positive and negative ESBL drug resistance pattern calculated as per
respective antibiotics tested).

DISCUSSION: ESBLs are the main cause of resistance to beta lactam antibiotics in
Enterobacteriaceae. As their occurrence has been increasing it becomes essential to evaluate
their occurrence in population

The present study was undertaken to evaluate the pattern of drug resistance produced
by isolates of Enterobacteriaceae family causing various diseases especially in hospitalized
patients and to known the prevalence of ESBL production.

In the present study, out of 100 pus samples, rate of recovery of isolates belonging to
Enterobacteriaceae family is 38. i.e. 76 %. In this study, males (70%) are more commonly
affected than females (30%) due to the fact that males are more involved in out door activities &
hence chances of infection or injury are more likely.
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An outbreak of nosocomial infection due to ESBL isolates of Enterobacteriaceae family
occur worldwide in intensive care units as shown by different workers, Yagi et al 2000, Silver et
al 20014s,12, Risk factors associated with ESBL production include - prolonged hospital or
intensive care stay, use of multiple courses of antimicrobial therapy, particularly extended
spectrum cephalosporins. In the present study, ESBL production is more in Cellulitis cases due
to prolonged hospital stay & indiscriminate use of multiple courses of antibiotics. Hence
indiscriminate use of cephalosporins and broad spectrum antibiotics should be avoided.

CONCLUSION:

ESBL isolates of Enterobacteriaceae family is major problem world wide. In discriminate
use of third generation cephalosporins to treat gram negative bacterial infection is partly
responsible for the emergence of resistance to beta - lactam antibiotics. Strict adherence to the
hospital antibiotic policy and good infection control practices can play a significant role in
reducing the emerging drug resistance
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