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Objective—To determine the microbiological profile and antibiotic susceptibility patterns of
organisms isolated from diabetic skin and soft tissue infections and detection of ESBL
producing Gram negative organisms. Material and methods—Pus samples for bacterial culture
were collected from 70 patients admitted with diabetic skin and soft tissue infections. The
isolates were tested for antimicrobial susceptibility by disc diffusion technique according to
clinical and laboratory standards institute (CLSI) guidelines. The screening for ESBL
production in Gram-negative bacilli was done by using ceftazidime and cefotaxime discs as
recommended by CLSI for extended spectrum β-lactamase (ESBL) production and suspected
ESBL producing organisms are confirmed by double disc approximation method. Results. A
total of 119 organisms were isolated from 70 patients, among these 40 were gram positive
organisms, 67 were gram negative and 12 were candida spp. Among gram negative bacilli
klebsiella species were highest ESBL producer(63%), followed by Pseudomonas
Species(39%). All the ESBL-producing isolates were found to be 100% sensitive to imipenem.
Conclusions—. The prevalence of ESBLS among members of Enterobacteriaceae is a serious
threat, leading to treatment failure and complications. There is an urgent need to emphasize
rational use of drugs to minimize the misuse of available antimicrobials. There is a need for
continuous surveillance of resistant bacteria to provide the basis for empirical therapy and
reduce the risk of complications.
c Copyright 2010 BioMedSciDirect Publications IJBMR -ISSN: 0976:6685. All rights reserved.

1. Introduction
Worldwide prevalence of diabetes mellitus is on rise.
According to WHO prevalence of diabetes mellitus was 17 million
in the year 2011. 1
In India the prevalence of diabetes mellitus is estimated to be
approximate 19% of which 90% cases are type 2 diabetes mellitus.
With an increasing prevalence of diabetes mellitus worldwide
infections and complications associated with diabetes mellitus are
on the rise. Among infections skin and soft tissue infections are
most commonly encountered. 2
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The risk of developing a skin and soft tissue infection ulcer in a
diabetic patient during life time is as high as 25%.3
In this study etiology of diabetic skin and soft tissue is
polymicrobial. We tried to analyze drug resistance patterns of
those organisms isolated from diabetic skin and soft tissue
infection.
Keeping these factors in mind a prospective study was carried
out in tertiary care multispecialty teaching hospital.
To avert complications associated with diabetic ulcers, it
becomes important to find the microbial etiology and hence
empirical therapy can be started.
ESBL producing strains are probably more prevalent than
currently recognized because they are often undetected by routine
susceptibility test methods. ESBL producing Enterobacteriaceae
pose major problem for clinical therapeutics.
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Keeping this view the present study an attempt was made to
know the rate of ESBL producing GNBs in diabetic skin and soft
tissue infections as empirical therapy can be started.

Figure 1 Example of isolate suspected of producing an ESBL.

Resistant bacteria are emerging worldwide which is threat to
the community and hospital setting. Beta lactamase production by
gram negative and gram positive organisms is perhaps the most
important mechanism of resistance to penicillin and
cephalosporins.
Beta lactamases enzymes produced by the organisms break
down the structural and beta lactam antibiotics and are inhibited
by beta lactamase inhibitors such as clavulanic acid, sulbactam or
tazobactam.4
2. Materials and methods

Source of data All diabetic patients admitted and attending D R
BRAMC with abscess and wound infection .
Pus is collected from such affected sites constituted the material
of study.
Detailed history and clinical findings were recovered in the
proforma.

Intial screening for reduced susceptibility to cefpodoxime ,
cefotaxime, ceftriaxone, ceftazidime and azetreonam was done.
Phenotypic confirmatory test was carried out for these isolates to
confirm the ESBL production as per CLSI100 S-17 document. The
use of more than one of the five indicator cephalosporins suggested
will improve the sensitivity of detection7.
But if it is necessary to rely on a single screening substance
ceftazidime or cefpodoxime would be the best choice.

Inclusion criteria
Diabetic patients of all age and both sexes with skin and soft
tissue infections were included in the study.
Exclusion criteria
Pus Samples from the patients with non diabetic ulcers.
Bacteriological study and ESBL detection was done for samples
sent to the laboratory. All isolates were identified by using standard
phenotypic methods5.The results were interpreted and recorded.
Antimicrobial susceptibility testing done as per CLSI guidelines
6 ESBL production was detected by using screening tests and
phenotypic confirmatory tests by Disc diffusion approximation
test.
Table no 1 : Revised CLSI zone diameter (in mm) for ESBL
strains.
Name of the drugs

Sensitive

Intermediate

Resistance

Cefotaxime

>26

23-25

<22

Ceftazidime

>21

18-20

<17

Aztreonam

>21

18-20

<17

Cefpodoxime

>21

18-20

<17

Double Disc approximation test
Standard inoculums of the test isolate is swabbed on the surface
of Muller Hinton Agar. A disc amoxyclav (amoxicillin/clvulanic acid
30/10ug) is placed at the centre of the plate. Discs containing 30ug
,cefotaxime, ceftriaxone, ceftazidime and azetreonam 10 ug of
cefpodoxime are placed 20-30mm away from central disc. plates
were incubated at 37oc overnight. An enhancement of zone of
inhibition of cefotaxime, ceftriaxone, ceftazidime towards coamoxyclav disc was considered positive result.8
Figure 2 Ceftazidime 30ug (left), amoxyclavu30+10ug
(centre), cefotaxime 30ug(right).
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3. Result
Table no 2 shows the number of patients in each age group with
diabetic ulcer.
Age group(years)

Total number

<20 yrs

1

21-30yrs

3

31-40yrs

5

41-50yrs

14

51-60yrs

20

61-70yrs

20

>70 yrs

7

Diabetic ulcers were maximum in the age group 51-70 years
.
Chart no 1 shows the number of patients in each age group
with diabetic ulcer.

Among these 40 were gram positive organisms ,gram negative
were 67 and candida spp were 12.
This is pictorially represented in below chart
Chart 2 Shows Number Of Aerobic Organisms Isolated From
The Diabetic Ulcers.

Looking at the susceptibility pattern of antimicrobials as
indicated in table no 4 The field of interest was in identification and
confirmation of ESBL producing gram negative bacilli.
Table No 4 Antimicrobial susceptibility pattern of aerobic GNB
Escherichia Klebsiella
.coli(20)
spp

Proteus other
Pseudospp
Entero
monas spp.
bactericae

ISOLATES

20

19

19

06

20

Ciprofloxacin(Cf)

2

3

9

0

12

Ampicillin-

-

-

16

2

-

sulbactum (As)

Table No 3 Shows Number Of Aerobic Organisms Isolated
From The Diabetic Ulcers.
NAME

NUMBER

MSSA

20

MRSA

5

CONS

5

Enterococcus faecalis

10

E.coli

20

Klebsiella pneumonia

19

Proteus mirabilis

4

Entrobacter cloacae

4

Citrobacter freundi

2

Pseudomonas spp

18

Candia albicans

7

Candida non albicans

5

Total

119

Amoxy-clav (Ac)

14

-

4

0

-

Piperacillin (Pc)

-

-

-

-

18

Ceftriaxone (Ck)

6

9

15

1

-

Cefotaxime (Ce)

7

10

16

1

-

Cefepime (Cpm)

7

11

14

1

14

Ceftazidimie(Ca)

7

10

16

1

16

Piperaciilin—

17

10

19

4

18

Amikacin (Ak)

19

15

19

4

17

Gentamicin (Gm)

17

16

17

4

16

Netilmicin (Nt)

19

19

19

3

16

Imepenem (Im)

20

19

19

6

20

Polymyxin (Pb –B)

-

-

-

-

20

tazobactum (Pt)

Modified Double disc synergy test was done for those isolates
which were identified as ESBL producer by screening methods as
per CLSI guidelines.
Among gram negative bacilli klebsiella species were highest
ESBL producer(63%),followed by Pseudomonas Species(39%)
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Table No 5 showing number of ESBL and NON ESBL producers
Name of the organism

ESBL

NON –ESBL

E.coli species

8

12

Klebsiella species

12

7

Proteus species

2

12

Morganella species

1

4

Entrobacter species

1

3

Citrobacter species

0

2

Pseudomonas species

7

11

5. Conclusion
With an increasing prevalence of diabetes mellitus infections
,complications associated with diabetes mellitus are on the rise. The
risk of developing a skin and soft tissue infection ulcer in a diabetic
patient during life time is as high as 25%3,4.
Empirical therapy should be started at the time of admission in
the hospital to curb the infections ,increased rate of ESBL detection
has warranted routine diagnosis of ESBL in the laboratories and
appropriate antibiotic policies. Keeping this view the present study
an attempt was made to know the rate of ESBL producing GNBs in
Diabetic skin and soft tissue infections .which shows there is a need
for continuous surveillance of resistant bacteria to provide the basis
for empirical therapy and reduce the risk of complications.
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