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ABSTRACT

Background: Surgical site infections (SSI) are frequently occurring in postoperative complications. The present study
is undertaken to isolate and determine the frequency of distribution of pathogens in post-operative wound infections
and the antimicrobial susceptibility pattern of the causative organisms. Methods: This cross-sectional, prospective
study was carried out over a period of one year. 250 pus samples from cases of surgical site infections were processed
for gram staining, culture, biochemical identification tests, and antimicrobial susceptibility testing. Results: Out of
250 patients of post-operative wound infections, 48 are cultured positive, among which 21 were gram-positive, and 27
were gram-negative. Staphylococcus aureus emerged as the commonest etiological agent 17 (35.42%) followed by
Pseudomonas aeruginosa 14 (29.17%), E.coli 6 (12.5%). Amikacin (72.9%) was found to be the most effective
antibiotic, and Multidrug resistance was observed with staphylococcus aureus (79.16%) and pseudomonas aeruginosa
(83.3%). Conclusions: Staphylococcus aureus is the commonest etiological agent for Postoperative wound infections.
Antibiotic susceptibility pattern of various isolates helps in proper selection of antibiotics and in this study, it was

found that Amikacin was the most effective antibiotic against postoperative wound infections.
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INTRODUCTION

Post operative wound infections cause morbidity and
mortality in the field of surgery [1-3] wound infections
is caused not only by the skin and soft tissue infection
after a break in the skin surface, but also as
complication of surgery, trauma, bites or diseases
causing a break in the mucosal or skin surface

Postoperative wound infections can be caused by two
major sources: exogenous and endogenous. The primary
infection of postoperative infections creates after
surgery and are caused due to patients own oral
pathogens and secondary infection is caused from the
hospitals, but type of causative microorganisms may
differ from hospital to hospital [4].The occurrence of
postoperative wound infection rely upon patient’s
defense system, condition and type of wounds, and also
the drugs prescribed to the patients [5].

Postoperative wound infections [6] delays recovery and
often increases the length of stay and may produce
lasting sequelae and require extra resources for
investigations, management, and nursing care.
Therefore, its prevention or reduction is relevant to
quality patient care [7].

So, the present study was undertaken to isolate and to
identify the bacteria causing postoperative wound
infection and to determine the antibiogram of the
bacterial isolates in patients.
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MATERIAL AND METHODOLOGY

Study design: Descriptive cross-sectional prospective
study

Ethics: This study was started after prior approval by
the Institutional Ethical Committee& obtained consent
from the patients.

Study locus: Fathima Institute of Medical Sciences,
Kadapa.

Study period: December 2018 to November 2019
Sample size: 250 postoperatively infected patients

Inclusion criteria: Patients with surgical site infections
in surgical wards of General Surgery, Obstetrics &
Gynecology, Orthopedics.

Exclusion criteria: Patients already started on
antibiotics, patients unwilling for the study.

Sample collection: 250 random samples were collected
from post operative wound infections from patients.
Wound swabs were collected in duplicate and pus was
collected in sterile container made in to two parts. One
for microscopic examination and another for culture.
The following investigations were done to isolate the
causative agent.

Microscopic examination using Gram’s stained smears
and cultured on to blood agar, chocolate agar, and Mac-
Conkey agar and incubated at 37°C for 48 hours before
being reported as sterile. Growth on a culture plate was
identified by its colony characters & the battery of
standard biochemical tests [8]

The following Bacterial reactions tests done to identify
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the microorganisms.

For gram negative bacilli, sugar fermentation, oxidase,
catalase, indole, Methyl Red (MR), Voges-Prauskauer
(VP), Citrate, Urease, Phenyl-Pyruvicacid (PPA),
Hydrogen sulphide (H2S), Triple Sugar Iron (TSI) tests
were done

In case of Gram-positive cocci, Coagulase test,
Phosphatase test were done

Simultaneously Antimicrobial sensitivity testing was
done by Kirby-Baeur disk diffusion method on Mueller
Hinton agar as per CLSI guidelines [9] and the
antibiotics are coded as Ampicillin (A) 10 png;
Erythromycin (E) 15 pg; Amikacin (AK) 30 pg;
Amoxyclav (AC) 30 pg; Gentamicin 9G) 10 pg;
Cephalothin (Ch) 30 pg.

RESULTS

Table 1: Bacteria isolated from pus by direct
microscopy (Gram’s staining)

Bacteria were seen Number

Gram-negative bacilli 21 (8.4%)

Gram-positive cocci 27 (10.8%)

Sample size: 250, Bacteria isolated: 48 (19.2%)

Table 2: Pathogens isolated and their antibiotic
sensitivity pattern from postoperative wound

infections
Bacteria Isolates A E AK AC G Ch
isolated (%) S/R S/R S/R S/R S/R S/R
Staphylococeus 735y 15/ 13/4 12/5 13/4 10/7 8/9
aureus
Coagulase
Negative 4(83) 22 13 31 13 22 -
Staphylococcus
Pseudomonas 09 5y 9/5 10/4 10/48/6 10/4 5/9
aeruginosa
Escherichia 6
ool (2s) 24 33 SN sn 42 -
Klebsiella 242) 2/0 1/1 11 11 20 1/1
Proteus 363) 12 03 3/0 03 3/0 03
vulgaris

Citrobacter 2(42) 2/0 11 1/1 2/0 2/0 2/0

Among 17 isolates of Staphylococcus aureus, 15 were
sensitive to Ampicillin, 13 sensitive to
Erythromycin,12 sensitive to Amikacin, 13 sensitive to
Amoxyclav, 10 sensitive to Gentamicin and 8§ sensitive
to Cephalothin. 2 were resistant to Ampicillin, 4
resistant to Erythromycin, Sresistant to Amikacin, 4
resistant to Amoxyclav, 7 resistant to Gentamicin & 9
resistant to Cephalothin (Table 2).

Among 4 isolates of Coagulase  Negative
Staphylococcus, 02 were sensitive to Ampicillin,01
sensitive to Erythromycin,03 sensitive to Amikacin, 01
sensitive to Amoxyclav, 02 sensitive to Gentamicin. 2
were resistant to Ampicillin, 3 resistant to
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Erythromycin, 1 resistant to Amikacin, 3 resistant to
Amoxyclav, 2 resistant to Gentamicin (Table 2).

Among 14 isolates of Pseudomonas aeruginosa,
O09weresensitive to Ampicillin, 10 sensitive to
Erythromycin,10 sensitive to Amikacin, 08 sensitive to
Amoxyclav, 10 sensitive to Gentamicin and 5 sensitive to
Cephalothin. 5 were resistant to Ampicilin, 4 resistant to
Erythromycin, 4 resistant to Amikacin, 6 resistant to
Amoxyclav, 4 resistant to Gentamicin & 9 resistant to
Cephalothin (Table 2).

Among 06 isolates of Escherichia Coli, 02weresensitive
to Ampicillin, 03sensitive to Erythromycin,05 sensitive to
Amikacin, 05 sensitive to Amoxyclav, 04 sensitive to
Gentamicin. 4were resistant to Ampicilin, 3 resistant to
Erythromycin , 1 resistant to Amikacin , 1 resistant to
Amoxyclav, 2 resistant to Gentamicin (Table 2).

Among 02 isolates of klebsiella, 2 were sensitive to
Ampicillin,01 sensitive to Erythromycin,01 sensitive to
Amikacin, 01 sensitive to Amoxyclav, 02 sensitive to
Gentamicin and 01 sensitive to Cephalothin. 1 resistant to
Erythromycin, 1 resistant to Amikacin, 1 resistant to
Amoxyclav & 1 resistant to Cephalothin (Table 2).

Among 03 isolates of Proteus vulgaris, 01was sensitive to
Ampicillin,03 sensitive to Amikacin, 03 sensitive to
Gentamicin. 2 were resistant to Ampicilin, 3resistant to
Erythromycin, 3 resistant to Amoxyclav& 3 resistant to
Cephalothin (Table 2).

Among 02 isolates of Citrobacter, 2 was sensitive to
Ampicillin, 1 sensitive to Erythromycin,01 sensitive to
Amikacin, 02 sensitive to Amoxyclav, 02 sensitive to
Gentamicin and 02 sensitive to Cephalothin. 1 resistant to
Erythromycin, 1 resistant to Amikacin. (Table 2).

DISCUSSION

Post-operative wound infection still remains one of the
most important causes of morbidity and is the most
common nosocomial infection [10,11] in surgically
treated patients.

Our findings were comparable with many other studies.
Staphylococcus aureus, a gram-positive coccus, is a major
human pathogen & a predominant cause of SSls
worldwide with a prevalence rate ranging from 4.6% to
54.4% [12].

In our study Staphylococcus aureus was the commonest
etiological agent 17 (35.42%). In study by B Ananthi et
al, similar reports of Staphylococcus aureus being the
most common isolate was observed [13].

Infection with Staphylococcus aureus is most likely
associated with endogenous source as it is a member of
skin & nasal flora & also with contamination from
environment, surgical instruments or from hands of health
care workers [14, 15].

Gram positive organisms were relatively more sensitive to
the antibiotics tested than gram negative organisms. Gram
positive organisms were sensitive to Ampicillin (80.95%),
Amikacin (71.43%), Erythromycin and Amoxyclov
(66.6% each), Gentamicin (57.15%) and gram negative
organisms were sensitive to Gentamicin (77.77%),
Amikacin (74.10%), Cephalothin (64%), Amoxyclav
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(59.25%) and Ampicilin (40.75%).

Multi drug resistance was observed with staphylococcus
aureus (79.16%) and Pseudomonas aeroginosa
(83.3%).0Oncheet al [16] also showed the emergence of
resistance strains.

Present study revealed that Amikacin showed highest
sensitivity (72.9%), followed by Gentamicin (68.75%),
Amoxyclav (62.5%) and Ciproflaxacin (45.25%) In all
the samples both gram positive and gram-negative
organisms tested. Pseudomonas aeroginosa which
showed 83.3% multiple drug resistance, showed 64%
sensitivity to first generation cephalosporins. Jamali AR
[17] observed that 80% of the culture organisms were
multiple drug resistant strains as compared to 20%
sensitive to the first generation cephalosporins .

CONCLUSION

Staphylococcus aureus is the commonest etiological
agent for Postoperative wound infections. Antibiotic
susceptibility pattern of various isolates help in proper
selection of antibiotics and in this study it was found
that Amikacin was the most effective antibiotic against
Postoperative wound infections and Multi drug
resistance was observed with Staphylococcus aureus
and Pseudomonas aeruginosa.

Clinical implications: The study suggests that
although surgical site infections cannot be completely
eliminated, a reduction in the infection rate to a
minimal level could have significant benefits, by
reducing postoperative morbidity and mortality, and
wastage of health care resources.
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