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ABSTRACT

To study the aerobic Gram Negative bacilli in Postoperative Wound Infections with specia reference to Extended Spectrum
[ lactamases (ESBL). The study was conducted on 173 patients who underwent surgery in General Surgery department. Pus
samples were collected with two sterile swabs and processed in Microbiology department by Standard methods. The overall
surgical wound infection rate was 5.97%. of the 173 pus samples, 127(73.41%) showed growth, among these Gram Negative
aerobic bacilli isolated was 79 (62.2%). Pseudomonas aeruginosa (31.6%) was the most predominant organism followed by
Escherichia coli (22.7%) which, in turn followed by Klebsiella pneumoniae (18.9%). Out of the 79 isolates which were
screened for ESBL production, 25(31.6%) isolates were found to be ESBL positive by CLSI disc diffusion and 23(29.1%)
were positive by screening with HiCrome ESBL agar. On performing confirmatory tests on the 25 isolates which were ESBL
positive by screening tests, 23 (92%) were found to be ESBL producers on CLSI phenotypic confirmatory test and 22 (88%)
were found to be ESBL producers on Double Disc Synergy Test. The prevalence of ESBL producing gram negative bacilli in
postoperative wounds is 29.1% which were detected by screening and confirmatory tests.

Keywords: Surgical site infection (SSI), Extended spectrum beta lactamase (ESBL), Phenotypic confirmatory test (PCT),
Clinical Laboratory Standards Institute (CLSI)
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1. Introduction

Antibiotics have always been considered one of the wonder
discoverer of the 20th century. This is true, but the red
wonder is the rise of antibiotic resistance in hospitals,
communities and the environment concomitant with their
use. Surgical site infections constitute about one fourth of
all nosocomial infections. They are an important cause of
morbidity and mortality following various surgeries and
also account for additional costs. Most nosocomial surgical
site infections (60-80%) occur in the incision, but some
involve deep soft tissue or adjacent sites [1]. Post operative
wound infections have been a problem since surgery was
started as treatment modality. The advancement in medicine
has resulted in the prevention and the control of this
infection. B lactam antibiotics are among the most over used
antimicrobial agents worldwide. The emergence of
resistance to these agents in the past two decades has
resulted in a major clinical crisis. Gram Negative bacteria
resistant to agents such as Extended Spectrum
Cephalosporins, Monobactams, Carbapenems and f-
lactamase inhibitor combinations emerged through the
production of a variety of B-lactamases, alterations in the
Penicillin binding proteins, Outer membrane permeability
and combinations of multiple mechanisms of resistance. In
recent years, there has been an increase in infections caused

2. Materialsand Methods

This is prospective study carried out for 2 years in the
department of Microbiology. Patients who underwent Clean
and Clean contaminated electively and Contaminated and
Dirty surgeries in an emergency were included. ©©
Surgical wound was inspected at the time of first dressing
and weekly thereafter for 30 days. Wound infection was
diagnosed if nay one of the following criteria were fulfilled.
Serous or pus discharge from the wound with signs of

3. Results and Discussion
The overal frequency of the Surgical Site Infections (SSI)
was 5.97%.

by Extended Spectrum Beta Lactamase (ESBL) producing
strains of gram negative bacilli which hydrolyze and confer
resistance to the Penicillins, first, second and third
generation Cephalosporins and Azetreonam (but not the
Cephamycins or Carbapenems and are inhibited by B-
lactamase inhibitors such as clavulanic acid. They
developed from point mutation of genes which code
production of primordial TEM-1, TEM-2 or SHV-1 3
lactamases with replacement of the configuration of amino
acids at an active site for the enzymes [2]. Infections with
ESBL producing bacterial strains are encountered singly or
in outbreaks, especialy in critical care hospitals, resulting
in increasing costs of treatment and prolonged hospital stay
[3]. Treatment of the infections caused by ESBL producers
is complicated not only due to resistance to Extended
Spectrum Cephalosporins, but also because many ESBL
genes are present on large plasmid which contain genes
encoding resistance to many other antibiotics including
Aminoglycosides, Chloramphenicol, Sulphonamides and
Tetracyclines [4]. This study was undertaken to determine
the prevalence of ESBL producing gram negative bacilli in
post operative wound infections and also importance of
detection of these enzymes and the epidemiology.

inflammation and wound deliberately opened by the
surgeon due to localized pus collection. Relevant clinical
history of the patient was taken. Swabs obtained from
infected wounds were processed aerobically by standard
methods.(7),(8) Gram Negative Bacilli isolated and were
tested for ESBL production. (9) Data were evaluated by chi
square (x2) statistical test. P < 0.05 was considered be
significant.

Table 1: Rate of Culture positives among clinically diagnosed SSI patients

Wounds Studied

2124

Clinically Suspected cases of SSI

173 8.14%

No. of Definite SS| (culture Positive) | 127

5.97%

Table 2: Distribution of SSI in different wound classes

S.No | Classof Wound Clinically Diagnosed cases
1 I(Clean Wound) 74

2 I (Clean contaminated wound) | 48

3 111 (Contaminated) 40

4 IV (Dirty Wound) 11

Total 173

Of the 173 clinically diagnosed cases of SSI, 74 (42.7%)
cases belonged to class | wound, 48 (27.7%) to class 11, 40
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(23.1%) to class 11 and 11 (6.35%) cases belonged to class
IV wounds.
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Table 3: Age and Sex distribution of patientsin relation to culture positivity

AgeGroupin Mgl_e Fem_ale tha}l
S.No. Years CI_| nicaly Cul_tgre CI_| nicaly Cul_tqre CI_| nically Cul_tqre %
Diagnosed positive | Diagnosed | positive | Diagnosed | positive

1 0-10 5 2 3 1 8 3 375
2 11-20 14 6 4 2 18 8 44.4
3 21-30 16 16 8 4 24 20 83.3
4, 31-40 31 27 15 12 46 39 84.7
5. 41-50 29 26 13 9 42 35 83.3
6. 51-60 17 9 6 3 23 12 52.1
7. 61 and above 9 8 3 2 12 10 83.3
Total 121 94 52 33 173 127

Out of 173 clinically diagnosed cases of SSI, 121 (69.9%) years. Of the 173 clinically diagnosed cases of SSI, 127

were males and 52 (30.05%) were females. Maximum (73.41%) samples were culture positive.
number of SSI patients were in the age group of 31-40

Table 4: Culture positivity in relation to class of wound

Clinically Culture Positive Per centage of culture

S.No Class of wound . .
Diagnosed cases Cases positives

1 [ 74 39 52.7%

2 I 48 40 83.3%

3 " 40 37 92.5%

4 v 11 11 100%

Total 173 127

The incidence of culture positive cases amongst the clean 83.3%, Contaminated cases was 92.5% and among the

surgical cases was 52.7%, clean contaminated cases was Dirty casesit was 100%.

Table 5: Types of Gram Negative bacteriaisolated

S.No Organisms Total No | Percentage
2 Pseudomonas aeruginosa | 25 31.6%

3 Escherichia coli 18 22.7%

4 Klebsiella pneumoniae 15 18.9%

5 Proteus mirabilis 10 12.6%

9 Citrobacter 5 6.3%

10 Providencia rettgeri 4 5%

11 Acinetobacter 2 2.5%

Total 79 100

Out of 127 Culture positive samples, Gram Negative most predominant organism followed by Escherichia coli
aerobic bacilli isolated was 79 (62.2%). Among Gram (22.7%) which, in turn followed by Klebsiella pneumoniae

Negative bacilli, Pseudomonas aeruginosa (31.6%) was the (18.9%).

Table 6: Antibiotic sensitivity pattern of Gram Negative organisms

Organisms AMX | PIT CTX CAZ CAC TE COoT CIP AK GEN IPM
SIR S|R|S R S R |S R S R |S R S R |S R S R |S

Pseudomonas >

aeruginosa 0| 25 1 4] - - 12 113 |15 |10 |16 | 9 16 | 9 18 | 7 21 | 4 22 | 3 22

Total no-25

Escherichia

coli

Total -18 3/15|-|-/10| 8 |10| 8 |11 | 7 |12| 6 |12 | 6 |13 | 5 14| 4 | 15| 3 | 18

Klebsiella

pneumoniae | 4|11 |- |-|(8 |7 |8 |7 |10|5 |9 |6 |9 |6 |10|5 |11 (4 |12 3 |15

Total -15
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Proteus
mirabilis
Total - 10

9

- -4

6

4

6

5

5

6 |4 |4 |6 |4 |6 |8 |2 |7 |3 |10

Citrobacter
koseri
Total -5

Providencia
rettgeri
Total -2

Acinetobacter
Total -2

Total- 64

58

21

35

29

35

29

43 |21 |35 |29 |25 |39 |41 |23 |46 |18 | 55

Out of 79 Gram Negative Isolates, 25 were Pseudomonas
aeruginosa among which 22(88%) were sensitive to
Imipenem, Gentamicin, 21(84%) were sensitive to
Piperacillin-Tazobactum,  Amikacin, 18(72%) were
sensitive to Ciprofloxacin, 16(64%) were sensitive to
tetracycline and cotrimoxazole, 15(60%) were sensitive to
Ceftazidime/Clavulanic acid, 12(48%) were sensitive to
ceftazidime and all are resistant to amoxicillin. Out of 18
Escherchia coli isolates, 18(100%) were sensitive to
imipenem, 15(83.3%) were sensitive to gentamicin,
14(77.7%) were senditive to amikacin, 13(72.2%) were
sensitive to ciprofloxacin, 12(48%) were sensitive to
tetracycline and cotrimoxazole, 11(61.1%) were sensitive to
ceftazidime/clavulanic acid, 10(55.5%) were sensitive to
ceftazidime, cefotaxime, 3(12%) were sensitive to
amoxicillin. Out of 15 klebsiella pneumoniae isolates, all
were sensitive to Imipenem, 12 (80%) were sensitive to
gentamicin, 11(73.3%) were sensitive to amikacin,
10(66.6%) were sensitive to Ciprofloxacin,
Ceftazidime/Clavulanic acid, 9(60%) were sensitive to
Tetracycline, cotrimoxazole, 8(53.3%) were sensitive to
cefotaxime, ceftazidime, 4(26.6%) were sensitive to

amoxycillin. Out of 10 Proteus mirabilis isolates, all were
sensitive to imipenem, 8(80%) were sensitive to amikacin,
7(70%) were sensitive to gentamicin, 6(60%) were sensitive
to  tetracycline, 5(50%) were  sendsitive  to
ceftazidime/clavulanicacid, 4(40%) were sensitive to
ciprofloxacin, cotrimoxazole, ceftazidime, cefotaxime, and
1(10%) were sensitive to amoxicillin.Out of 5 Citrobacter
koseri isolates, al were sensitive to Imipenem, gentamicin,
4(80%) were sensitive to amikacin,
ceftazidime/clavulanicacid, 3(60%) were sensitive to
ciprofloxacin, tetracycline, Ceftazidime, cefotaxime,
2(40%) were sensitive to cotrimoxazole, and 1(20%) was
sensitive to amoxycilin. Out of 2 Providencia rettgeri
isolates, al were sensitive to Imipenem, Amikacin,
Gentamicin, 1(50%) were sensitive to Tetracycline,
Cotrimoxazole, ciprofloxacin, ceftazidime/clavulanic acid,
and al were resistant to cefotaxime, ceftazidime,
amoxicillin. Out of 2 Acinetobacter isolates, al were
sensitiveto Imipenem, Amikacin, Gentamicin, tetracycline,
cotrimoxazole, 1 (50) were sensitive to
Piperacillin/Tazobactum, Ceftazidime/clavulanic acid, and
all were resistant to ceftazidime, amoxicillin.

Table 7: Screening tests for ESBL by CL Sl disc diffusion and HiCrome agar

Organism

CLSI screening by disc diffusion

Screening with HiCrome agar

Pseudomonas aeruginosa 8

Escherichia coli

Klebsiella pneumoniae

Proteus spp

Citrobacter spp

Providencia rettgeri

OIN|FL(INOTN

Acinetobacter spp

Tota 25

Nlo|Nvk N s oo

Out of the 79 isolates which were screened for ESBL
production, 25(31.6%) isolates were found to be ESBL

positive by CLSI disc diffuson and 23(29.1%) were
positive by screening with HiCrome ESBL agar.

Table 8: Rate of detection of ESBL by phenotypic CLSI confirmatory test and DDST

Organism No. tested

PCT DDST

No. % No. %

Pseudomonasaeruginosa | 8

8 32% 8 32%

International Journal of Medicine and Pharmaceutical Research
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Escherichia cali 7 6 33.3% 6 33.3%
Klebsiella pneumoniae 5 4 26.6% 4 26.6%
Proteus spp 2 2 20% 2 20%
Citrobacter spp 1 1 20% 1 20%
Providencia rettgeri 2 2 50% 1 25%
Acinetobacter spp 0 0 - 0 -
Total 25 23 22

PCT = CLSI phenotypic confirmatory test by disc diffusion

DDST = Double disc synergy test

On performing confirmatory tests on the 25 isolates which
were ESBL positive by screening tests, 23 (92%) were
found to be ESBL producers on CLSI phenotypic

Discussion

Of 79 Gram Negative aerobic bacilli isolates 23(29.1%)
were found to be ESBL producers, which were screened
and confirmed by CLSI methods. This study, showed a
prevalence rate of 29.1% of the total isolates of ESBLS, in
post operative wound infection (world wide prevalence <1
to 74%). In India the prevalence rate varies from 28 to 84%
whereasisthe U.Sit was 0 to 25% and the national average
is 3% (CDCNNIS) The high percentage of ESBL producing
isolates (29.1%) deducted in this study may be due to
selective pressure imposed by extensve use of
antimicrobials in the ICU ward and Post operative wards.
[10] The prevalence rate of ESBL detected in this study was
29.1%. But the prevalence rates deducted by both Priya
Datta in a territory care hospital in India and Kanungo et a
Department of Microbiology JPMER, were 12.6% and
20.5% respectively which were found to be lower than the
value reported in the study (11,12). But the prevalence rate
reported by C. Rodrigues et al was 53% which was found to
be higher than the value detected in this study [13].

The prevalence rate of ESBL producing Klebsiella
pneumoniae detected in this study was 26.6%. But as per
the studies of Hansotia et a in 1997, the prevaence of
ESBL producing Klebsiella isolates was detected as 76.5%
(14) in central India which was found to be higher than this
study. Kanungo et al [12] also reported higher prevalence of
ESBL producing Klebsiella isolates was 43.75%. The
results of foreign studies have been studied by Subha et al
[15]. The incidence of ESBL producing Klebsiella isolates
in the United States has been reported to the 5%. In France
and England — 14 to 16% ESBL producing Klebsiella
isolates have been reported. In a report from France, 24.8%
ESBL positive Klebsiella pnemoniae were found in patients

4. Conclusion

From this study we conclude that gram negative bacilli are
common etiological agents of Surgical Site infections.
Emergence of Beta lactamase producers like Pseudomonas,
Escherichia, Klebsiella spp, added severity of the condition.
ESBL production was found to be coexsisted with
resistance to several other antibiotics. ESBLs are encoded
by plasmids which also carry co- resistant genes for other
antibiotics. Impact of post discharge surveillance of surgical
infections in operative surgery is a very important factor.

International Journal of Medicine and Pharmaceutical Research

confirmatory test and 22 (88%) were found to be ESBL
producers on Double Disc Synergy Test.

of more than 16 year of age. This shows that there is a
wide disparity between Indian studies and Foreign studies.

In this study a prevalence of ESBL producing Escherichia
coli was identified as 33.3%. But Kanungo et a [12] had
reported incidence of 58.06% which was higher than the
value of this study. Sensitivity and Specificity of ESBL
detection test — while referring the studies of Priya Datta it
was found that a comparison of three tests - DDST, 3
Dimensional Test (3D) and IPT was made for the screening
of ESBL dtrains [11]. In their study IPT was found to be
best screening method when combined with use of a
ceftriaxone disk. |PT detected the maximum number of
ESBL producing strains. Ceftriaxone detected the
maximum ESBL rate in DDS, 3D and IPT followed by
cefotaxine and ceftazidime [11]. Courdron et a found the
sensitivity of ceftriaxone to be 88% ceftazidime 79% for
these ESBL screening methods. Further it was confirmed
by Hoe et a studies which has reported IPT was 100%
sensitive and DDS was 96% sensitive [11].

When analyzing the sensitivity of DDST it was found that
Thomson Sandars has reported DDS to be 79% sensitive,
Vercauteren et a [16] found the sensitivity to be 93% and
Shukla et a reported 90.6% sensitive, which were co-
related with this study. Some studies questioned the
sensitivity of Double Disk Test. Several modifications have
been recommended including changing the distance
between the Disks. A distance of 20mm center to center has
been recommended by Priya Datta, Archana Thakkur in
their study [11]. A distance of 30 mm from center to center
has been recommended by U. Chaudhry, R. Agarwal [18].

Surveillance feedback to surgeons is important in reducing
Surgical Site Infections (SSIs) post operative infection will
be missed unless post discharge surveillance is undertaken.
To reduce the wound sepsis rate as post operative wound
closure (primary closure) during contaminated operations
has been associated with nearly 40% wound sepsis rate
based on Knightons wound severity index. (Knighton et al)
and post surgical mortality rate, proper deduction and
timely reporting of presence of ESBL producing GNB in
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post operative wounds is very essential. It is suggested that
routine diagnosis of ESBL producing strains in post
operative wound infections has to be carried out inorder to
avoid undesired effects of multi-drug resistant ESBL
producing Klebsiella by strict control of antibiotic usage.
The restricted use of antibiotics will lead to the withdrawal
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