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Abstract

Background: Post-operative wound infection or surgical site infection (SSI) is a significant cause of nosocomial infection among patients who
have undergone surgery. Objective: The present prospective study was aimed to determine the prevalence of Pseudomonas aeruginosa among
the isolates of post-operative wound infection and to study their antimicrobial sensitivity profile. Materials and Methods: The present study was
carried out in the department of Microbiology of a teaching tertiary care hospital for a period of six months from January 2021 to June 2021.
During this period, a total of 100 post operative wound swabs were processed according to the standard microbiological techniques. The
identification of bacterial isolates was done by standard biochemical (HiMedia, Mumbai) and automated (Vitek 2-Compact System, BioMérieux
Inc., France) techniques. Antimicrobial Susceptibility Testing (AST) of the isolates was performed on Mueller Hinton agar (HiMedia, Mumbai)
by Kirby Bauer’s disc diffusion method. Choice of the antimicrobials and the interpretation of results were done in accordance with the Clinical
Laboratory Standard Institute (CLSI) guidelines-2020. Statistical Analysis: The collected data was transferred to the computer and Microsoft
Excel 2000 (version 9) Analysis Tool Pack was used for analysis of data. Chi-square test was performed and p < 0.05 was considered statistically
significant. Results: Among the 100 wound swabs studied, 93% revealed growth while 7% samples were sterile. Pseudomonas aeruginosa was
isolated among highest number of infected wound swabs (26 %) and comparatively higher number (61.53 %) was detected among male patients
and those that belonged to 61-80 years of age group (46.15 %). The abscess drainage was the most common type of post operative wound
(38.46%) followed by surgery of diabetic foot (30.76%). P.aeruginosa was susceptible to colistin (96.7%) followed by meropenem (76.92%) and
imipenem (73.07%).Conclusions: In the present study, Pseudomonas aeruginosa infection was the most common surgical site infection in our
healthcare setting and was found to be dependent on age and sex of the individuals who had undergone surgery. Enormous amount of drug
resistance was revealed by the isolates. Continuous monitoring of susceptibility pattern of P. aeruginosa through surveillance, formulation of
antlblotlc pollcy and |nfect|0n control practices |s essentlal in |nd|V|duaI health care settlngs in order to prevent further emergence of resistance.

Thls is an Open Access artlcle that uses a fund- |ng model which does not charge readers or thelr |nst|tut|0ns for access and distributed under the
terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided
qriginal work is properly credited.

Introduction

Post-operative wound infection or surgical site infection (SSI) is a
significant cause of nosocomial infection among patients who have
undergone surgery. [1] Post-operative wound infection simply means
a wound infection that may originate primarily i.e during the
operation or may occur secondarily i.e post operation from the
sources in the ward or as a result of some complications. [2]
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Primary infection usually appears within a week following the surgery
and is related to the endogenous flora and some other environmental
sources in the operation theater while the secondary infection appears
within 30 days of surgery. [3] The development of wound infection
depends not only on the virulence factors and invasive capability of
the microorganisms but also on the physiological state of the wound
tissue and immunological probity of the host. [4] SSI not only poses a
financial burden on both patient and health care settings but the
prolonged hospital stay continues to be a major cause of morbidity
and mortality of patients undergoing the post operational care. SSI
continues to be a major problem even in the health care setting with
advanced facilities and standard protocols of pre-operative
preparation and antibiotic prophylaxis [5]. The common pathogenic
bacteria usually isolated from SSI include Staphylococcus spp,
Streptococcus spp, Enterococcus spp, Escherichia coli, Klebsiella
spp, Enterobacter spp, Citrobacter spp, Proteus spp, Pseudomonas

Singh B et al
www.ijhcr.com

International Journal of Health and Clinical Research, 2021; 4(16):209-212

209


http://www.ijhcr.com/
mailto:truptiu@rediffmail.com

International Journal of Health and Clinical Research, 2021;4(16):209-212

e-ISSN: 2590-3241, p-ISSN: 2590-325X

spp, Acinetobacter spp, Burkholderia spp etc [6]. In the recent years,
increasing incidence of Pseudomonas aeruginosa (P. aeruginosa) in
SSI has been a grave problem in developing nations, as infection
caused by them are often life threatening and difficult to treat because
these stubborn organisms are inherently resistant to most of the drugs
used to treat bacterial infections. [5] Therefore, the present study was
aimed to determine the prevalence of P. aeruginosa among the
isolates of post-operative wound infection in our hospital setting and
to study their antimicrobial sensitivity profile.

Materials and Methods

The present prospective study was carried out in the department of
Microbiology of a teaching tertiary care hospital for a period of six
months from January 2021 to June 2021. During this period, the
clinical specimen received in the form of post operative wound swabs
were processed aerobically. All the samples were examined
microscopically by performing Gram & Zeihl Nelsen staining and
were cultured simultaneously on the blood agar, MacConkey agar and
nutrient agar media. The media plates were aerobically incubated at
37°C for 16-18 hours. Following incubation, the isolated bacteria
were subjected to identification by standard biochemical (HiMedia,
Mumbai) [1,2,7,8] and automated (Vitek 2-Compact System,
BioMérieux Inc., France) techniques. Antimicrobial Susceptibility
Testing (AST) of the isolates were performed on Mueller Hinton agar
by Kirby Bauer’s disc diffusion method.[9] For this test, the Mueller-
Hinton agar, was uniformly and aseptically inoculated with the
Pseudomonas aeruginosa that was isolated from the patient surgical
sites. The filter paper discs, which were impregnated with the specific
concentration of a particular antibiotic, were placed on the medium.
Following incubation, the “zone of inhibition" were observed and
measured to determine the susceptibility to an antibiotic for the

isolated pathogen. The following antibiotics were tested: Amikacin
(30 mcg), gentamycin (10 mcg), tobramycin (10 mcg) ampicillin (10
mcg), piperacillin (100 mcg), ticarcillin (75 mcg), levofloxacin (5
mcg), ciprofloxacin (5 mcg), norfloxacin (10 mcg), aztreonam (30
mcg), ceftazidime (30 mcg), cefepime (30 mcg), cefoxitin (30 mcg)
piperacillin-tazobactum (100/10 mcg), colistin (e-strip), imipenem (10
mcg), doripenem (10 mcg) and meropenem (10 mcg). Epsilon-test
was performed to determing minimum inhibitory concentration value
for colistin. Dehydrated media and antibiotic discs/e-strips were
procured from Hi-Media, Mumbai, India. The control strains used
during the study was Pseudomonas aeruginosa ATCC 27853. Choice
of the antimicrobials and the interpretation of results were done in
accordance with the Clinical Laboratory Standard Institute (CLSI)
guidelines-2020. [10] The study was approved by the institutional
ethical committee.

Statistical Analysis

The collected data was transferred to the computer and Microsoft
Excel 2000 (version 9) Analysis Tool Pack was used for analysis of
data. Chi-square test was performed and p < 0.05 was considered
statistically significant.

Results

A total of 100 wound swabs were received from the post-operative
patients admitted in the surgery, orthopaedics and obstetrics &
gynecology departments. Among them 93% specimens revealed
growth while 7% samples were sterile. Pseudomonas aeruginosa was
detected among 26 % samples followed by Escherichia coli in 23%,
Klebsiella pneumonia in 18%, Staphylococcus aureus in 17%,
Proteus mirabilis in 4% and Acinetobacter baumannii in 2%. Mixed
infection was detected among 3% samples. (Table 1)

Table 1: Distribution of Micro-organism Associated with Post-Operative Wound Infection

Microorganism No. of Cases (100) Percentage (%)
P. aeruginosa 26 26
Escherichia coli 23 23
Klebsiella pneumoniae 18 18
Staphylococcus aureus 17 17
Proteus mirabilis 4 4
Acinetobacter baumannii 2 2
Escherichia coli + Proetus mirabilis 2 2
Escherichia coli + Klebsiella pneumoniae 1 1
No growth 7 7

P. aeruginosa was isolated among highest number of infected wound swabs (26 %) and comparatively higher number (61.53 %) was detected

among male patients. (Table 2)

Table 2: Sex wise distribution of P.aeruginosa isolates

p-value
Gender Number of P.aeruginosa isolates (26) Percentage(%o)
Male 16 61.53 0.000215
Female 10 38.46

The results were found to be highly significant (p-value=0.000215). The patients in which higher number of P. aeruginosa isolates were detected

belonged to 61-80 years of age group (46.15 %). (Table 3)

Table 3: Age wise distribution of P. aeruginosa isolates

Age group (years) Number of P.aeruginosa isolates(26) Percentage(%0)  |p-value
0-20 03 11.53 1.54571E-24
21-40 06 23.08

41-60 05 19.23

61-80 12 46.15

However, the results were not found to be significant (p value=1.54571E-24).

The abscess drainage was the most common type of post operative wound (38.46%) followed by surgery of diabetic foot (30.76%) and Cesarean

section (15.38%). (Table 4)
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Table 4: Prevalence of P. aeruginosa isolated from different type of surgeries

Type of Surgery No. of specimens (100) No. of P.aeruginosa isolated (26) Percentage (%) p-value
Abscess drainage 29 10 38.46 1.92008E-
Diabetic foot 25 8 30.76 17
Cesarean section 21 4 15.38
Bone excision 13 2 7.69
Mastiodectomy 7 1 3.85
Lipoma excision 5 1 3.84

The results were not found to be significant (p value= 1.92008E-17). P. aeruginosa revealed maximum susceptibility to colistin (96.7%) followed

by meropenem (76.92%) and imipenem (73.07%). (Table 5)

Table 5: Antibiotic Sensitivity Profile of P.aeruginosa isolated from wound swabs

Antibiotic Sensitive (%) Intermediate sensitive (%) Resistant (%)
Aztreonam 38.46 19.23 42.30
Amikacin 65.38 7.69 26.92
Cefepime 23.07 11.53 65.38
Colistin 96.7 0.70 2.6
Ceftazidime 38.46 19.23 42.30
Ciprofloxacin 57.69 15.38 26.92
Doripenem 73.00 3.84 23.14
Gentamicin 57.69 11.53 30.76
Imipenem 73.07 3.84 23.07
Levofloxacin 57.69 15.38 26.92
Meropenem 76.92 7.69 15.38
Norfloxacin 57.69 15.38 26.92
Piperacillin 23.07 11.53 65.38
Piperacillin
Tazobactum 61.53 7.69 30.76
Ticarcillin 23.07 11.53 65.38
Tobramicin 57.69 11.53 30.76

Discussion

The primary aim of this study was to determine the occurrence of P.
aeruginosa in post-operative wound infection and its sensitivity
pattern to commonly used antibiotics.

In the present study, 93 % samples revealed the growth of aerobic
bacteria which was comparable to the study performed by Ranjan et
al [3] that documented 91 % culture positive wound swabs. One such
study carried out by Agrawal et al [4] reported 77.22% of culture
positive specimen. P. aeruginosa (26%) was the most common of all
the bacterial pathogens isolated from post-operative wounds in the
present study. Our results were identical to those presented by Ranjan
et al (29.6%) [3], More et al (27.8%) [6] and Masaadeh & Jaran (27.7
%) [1] in their respective studies. Oguntibegri and Nwobu [12]
reported 33.3% and Anupurba & collegues [13] reported a frequency
of 32 % while Agrawal et al [4] & Stephan et al (as referred by
Oguntibegri and Nwobu in their study) [12] both reported an isolation
rate of 18.8% in the separate studies. P. aeruginosa remarkably
contributes to the wound-related morbidity and mortality throughout
the globe. Its virulence factors substantially enhance the colonization
and infection of host tissue denoting it as the clinically significant
pathogen among non fermenters. [3]

However, Lilani et al. [5] reported Escherichia coli and Mundhada et
al.[14] reported Staphylococcus aureus as the predominant organism
in respective their studies. Studies have shown that postoperative
wound infection is universal and it presents with the bacteriological
profile that vary with geographic location, skin flora, clothing at the
wound site and time lapse between development of wound and its
bacteriological examination. [3]

In the present study, P. aeruginosa was found to be more common in
male patients than in female which was in accordance with the results
reported by Ranjan et al. [3], Agrawal et al.[4] and Stephan et al. (as
referred by Oguntibegri and Nwobu in their study) [12]. However,
Oguntibegri and Nwobu [12] have reported higher prevalence of P.

aeruginosa among female patients in their study. The highest number
of P. aeruginosa was isolated from the patients belonging to the age
group of 61 to 80 years during our study. Our results were not found
to be in concordance with the authors like Ranjan & collegues [3]
who reported maximum P.aeruginosa isolates in the age group of 20
to 40 years. However, Oguntibegri & Nwobu [12] reported higher
number of isolates with P. aeruginosa among young (0-29 years) and
elderly subjects. Results from different studies [3,4,6,12,13] clearly
indicates that differences in the prevalence of P. aeruginosa based on
age and sex may also depend upon the immunological status and
underlying illnesses of the study subjects.[15]

In the present study, P. aeruginosa isolation rate was found to be
highest from patients who underwent abscess drainage followed by
diabetic foot and caesarean section which was similar to study done
by Ranjan et al. [3] and Anupurba et al. [13]. This might be due to
the prolonged stay in hospital following surgery that resulted in
colonization and subsequent infection. [13]

The antimicrobial susceptibility pattern revealed by P. aeruginosa in
different studies revealed different picture in different geographical
regions. Colistin was found to be sensitive in maximum 96.7%
Pseudomonas aeruginosa isolates in our study and our results
resembled those presented by Oguntibegri and Nwobu [12] who
reported 100 % sensitivity to colistin. However, our study reported
high meropenem (76.9%) sensitivity followed by colistin and
Oguntibegri and Nwobu [12] reported Gentamicin (75%) as the
second most sensitive drug followed by colistin. In contrast to this
Ranjan et al.[3] found imipenem (76.9%) followed by meropenem
(70.4%), Agrawal et al [4] found piperacillin-tazobactum (89.7 %)
followed by imipenem (88.24%), Anupurba et al [13] found
cefoperezone sulbactum (74%) followed by ciprofloxacin (58%)
while More et al.[6] found amikacin (78%) as the most sensitive drug.
P. aeruginosa has the capacity to carry plasmids containing genes that
regulate antimicrobial resistance, and this feature has led to the
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appearance of some strains that are resistant to normally reliable
antibiotics. Apart from the intrinsic resistance exhibited by them,
other important causes of excessive drug resistance among
Pseudomonas aeruginosa isolates pertains to B-lactamase production,
impermeability via a loss of porin protein Opr D together with the up-
regulation of multidrug efflux systems.[3]

In general, the high frequency of occurrence of Pseudomonas
aeruginosa is related to the indiscriminate use of antibiotics without
satisfactory culture and antibiotic sensitivity testing. This single factor
is responsible for eliminating the normal flora and providing suitable
environment for Pseudomonas to colonize and flourish indefinitely.
The intrinsic nature of resistance to antimicrobial agents, nutritional
versatility and the sub standard hygienic record of personnel involved
with wound dressing and general care of patients may be the main
contributing factor responsible for the high rate of P. aeruginosa
infection. The prolonged stay in the hospital following an operation
was also observed in our study that played a significant role in
establishing Pseudomonas infections.

Conclusions

Post-operative wound infection poses an enormous burden not only
on the patient but also on the health care services in terms of
morbidity, mortality and the economic costs. As also observed in the
present study, Pseudomonas infection appears to be common in
healthcare settings with relaxed hygienic measures and is also found
to be dependent on age, sex and even duration of stay in the hospital.
Continuous monitoring of susceptibility pattern of P. aeruginosa
through surveillance, formulation of antibiotic policy and infection
control practices is essential in individual health care settings in order
to prevent further emergence of resistance.
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