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ABSTRACT

Introduction: Surgical site infections represent the primary source of nosocomial infections in surgical patients and
contribute significantly to postoperative morbidity and mortality rates. The extensive and indiscriminate application of
antibiotics has resulted in the gradual emergence of antibiotic resistance.

Aims and objectives: To study microbiological profile of wound infections.

Material and methods: This study was conducted for a period of one year. All wound exudate samples from patients
suspected of wound infections admitted in hospital were included. Identification and antimicrobial susceptibility testing
(AST) of the isolates was done by Vitek-2 system.

Results: A total of 166 patients suspected with wound infections admitted in surgical ICU were enrolled in the study.
Out of 166 patients, 122 patients were culture positive and a total of 148 isolates were obtained. Gram negative isolates
were predominant (83.1%) as compared to gram positive (16.9%). Most common isolate was E. coli (33.8%) followed by
Klebsiella pneumoniae (25.7%) and showed maximum sensitivity for tigecycline (90% and 65.8% respectively) followed by
amikacin (76% and 63.2% respectively). Out of 148 isolates, 77.7% were multi drug resistant and 58.1% were extensively
drug resistant. No isolate was pan drug resistant.

Conclusions: This study concluded that gram-negative multidrug-resistant flora predominated among various wound
infections in our tertiary care hospital. Raising awareness, detecting organisms within hospital settings, implementing
rigorous infection control practices, and using antibiotics judiciously are essential in combating this serious threat.
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INTRODUCTION

Wound infection can be defined as the invasion
of organisms into tissues after a breakdown of lo-
cal and systemic host defenses.! A major wound
infection is indicated by pus discharge from the
wound and may require a secondary procedure
to ensure proper drainage. This condition can be
accompanied by systemic symptoms or a delay
in the patient’s return home. In a minor wound

infection, there is discharge of pus or serous

fluid without significant discomfort or systemic
symptoms.? Wound infection is the most com-
mon and troublesome issue in the process of
wound healing.? Reports indicate that skin and
soft tissue infections (SSIs) are linked to a 2
to 11 fold increase in mortality risk, with 75%
of SSlI-related deaths being directly attributable
to the infection.* It is the second most common
hospital-acquired infection, leading to patient

discomfort, prolonged hospital stays and higher
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therapy costs, causing an excessive increase in
the cost of an operation. Completely preventing
surgical wound infections appears to be an unat-
tainable goal.>® Despite modern surgical and
sterilization techniques and prophylactic use
of good antibiotics, postoperative wound infec-
tion remains a major contributory factor of pa-
tient’s morbidity.” This study aims to investigate
the microbiological profile of wound infections
in patients admitted to Surgical ICU. It will pro-
vide useful data to develop local guidelines for
prevention and management of wound infections

in the ICUs.

MATERIAL AND METHODS

This study was a prospective one-year study
conducted on patients admitted in Surgical ICU,
after obtaining approval from the Institutional
Ethical Committee. Various samples like pus,
tissue, wound swab were obtained from patients
suspected with wound infection and were pro-
cessed as per standard protocols.® They were
cultured on blood and MacConkey agar and in-
cubated at 37°C for 24-48 hrs. Identification and
antibiotic sensitivity testing (AST) of the isolates
was done by the Vitek2 system.” The isolates
were then characterized into multi-drug resistant
(MDR) which are non-susceptible to >1 agent
in >3 antimicrobial categories, extensively drug
resistant (XDR) as non-susceptible to >1 agent
in all but < 2 categories and pan-drug resistant
isolates (PDR) as non-susceptible to all antimi-
crobial agents.!” Statistical significance was set
to p < 0.05. Data were analyzed using the SPSS

21.0 software.

OBSERVATIONS AND RESULTS

Atotal of 1010 patients were admitted and wound
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infections were suspected in 166 patients. Out
of these, 122 had confirmed wound infection on
the basis of culture with infection rate of 73.5%.
Site of wound was diabetic foot/gangrene, trau-
matic, post operative and abscess/cellulitis. Ma-
jority of patients were in age group of 61-80
years (36.9%), whereas minimum patients were
in the age group of >80 years (1.6%). Majority
of patients were males (80.3%) as compared to
females (19.7%). Comorbid illness was present
in 63.1% patients and diabetes mellitus was the
most common comorbidity (37.7%). Most com-
mon risk factor was sepsis observed in 52.5%
patients. Mean ICU stay was 7.1 days. Mean
APACHE 2 score was 14.7 (Table 1).

A total of 148 isolates were obtained (monomi-
crobial growth was present in 96 patients and
in 26 patients, polymicrobial growth was ob-
tained).gram negative organisms were predomi-
nant 123(83.1%) than gram positive 25(16.9%)

(Table 2). Most common isolate was E. coli

Table 1 Characteristics of patients with wound

infections (n=122).

Characteristic Patients with wound
infections (n=122)

Mean Age(years) 50.7
Male:Female 4.1:1

Mean APACHE 2 score 14.7

Mean ICU Stay(days) 7.1

Risk factors
Sepsis 64(52.5%)
Alcohol intake 20(16.4%)
Immobilisation 11(9%)
Elderly(>70years) 18(14.8%)
Smoker 7(5.7%)
Immunocompromised 2(1.6%)
Outcome

Survived 78(63.9%)
Expired 44(36.1%)
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Table 2 Distribution of isolates (n=148).
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Gram negative isolates n (%) 100%
Escherichia coli 50(33.8) ¥ 0%
Klebsiella pneumoniae 38(25.7) } 0%
Acinetobacter baumannii 13(8.7) E 0%
Pseudomonas aeruginosa 8(5.4) 20% 1 l‘l ] L l
Enterobacter aerogenes 3(2) ox (L] __gl_l__..__-ﬂ__.'l_l_ § /8 = 1§ = '§ |8 &=
Enterobacter cloacae 3(2) 'g;;ﬁ fw W;ﬁ f;‘ﬁ Q&if ‘g;:cf
& e Qaﬁ
Citrobacter freundii 3(2) b *f @.5!‘« K +
Proteus mirabilis 3(2) o ny‘;”?
Morganella morgannii 1(0.7) WE coll {n=50)  m Kiehsiellaspp. (n=38) = A baumanal (n=13]
Serratia marcescens 1(0.7)
Fig. 1 Antimicrobial susceptibility of predominant gram
Gram positive isolates .
negative isolates
Enterococcus faecalis 3(2)
Enterococcus faecium 9(6.1) (33.8%) followed by K. pneumonia (25.7%). E.
Staphylococcus aureus 10(6.8) coli and K. pneumoniae showed maximum sen-
Staphylococcus epidermidis 1(0.7) Slthlty for tigecycline (90% and 65.8% respec-
Staphylococcus haemolyticus 1(0.7) tively) followed by amikacin (76% and 63.2%
Staphylococcus hominis 1(0.7) respectively) (Flg 1, Table 3) Among gram
Table 3 % Antimicrobial susceptibility of Gram negative isolates. POsitive isolates, Enterococcus
0 -
Antibiotics E. coli pneutlf‘z:oniae bau:t'anni Enterobacter | Pseudomonas spp- (8.1%) were common fol
(n=50) (n=38) m=13) | PP (m=6) | spp.m=8) | lowed by Staphylococcus au-
Amikacin 76 63 13 50 62.5 reus (6.8%). Enterococcus spp.
Cotrimoxazole 30 18 25 0 15.5 showed maximum sensitivity
Tetracycline 2 8 0 0 0 for linezolid (91.7%) followed
Minocycline 6 3 31 16.7 0 by teicoplanin (66.7%). All S.
Cefuroxime 8 8 0 0 0 . .
aureus 1isolates were suscepti-
Cefepime 2 11 13 333 50 . . . .
— ble for linezolid and teicoplanin
Ceftazidime/ 6 5 6 0.0 50
Ceftriaxone ’ (Fig. 2). Out of 12 isolates of
Ciprofloxacin 10 11 0 167 25 Enterococcus spp., 16.7% were
i Tlint . .
tpetaciiiin 32 16 6 0 375 vancomycin resistant (VRE).
Tazobactam
T Among 148 bacterial isolates
geﬁ‘)’peram“e 56 24 19 333 50 g' , ’
ulbactam 77.7% isolates were multi drug
Amoxicillint
: 0
Clavulanic acid | 28 13 0 0 0 resistant and 58.1% were exten-
Imipenem 60 26 13 33.3 50 sively drug resistant. No isolate
Ertapenem 52 21 0 16.7 0 was pan drug resistant. Out of
Meropenem 56 26 13 333 25 122 patients, 78 (63.9%) pa-
Colisti 98 97 75 100 75 . .
o tients survived and 44 (36.1%)
Tigecycline 90 66 0 50 - .
expired.

Volume 31, No.2, October 2024

24



25

Veenu Gupta et, al.

it e
r

gFRUGEEIRES

o 11

o
mam L
| 3
1 wos
1 o
| sem
o ow s e
'y EE Py

LIS LLS IS

B Enterococous spp (neld] W5 oweus fnel0)

Fig. 2 Antimicrobial susceptibility of predominant gram
positive isolates

DISCUSSION

The control of wound infections has become in-
creasingly difficult due to the widespread resis-
tance of bacteria to antibiotics. Hence, there is
need to screen and confirm such isolates. There-
fore, culture and antibiotic susceptibility testing
play a crucial role in the treatment of wound in-
fections. Over a period of 1 year, 1010 patients
were admitted in Surgical ICU and wound infec-
tions were present in 122 patients with an infec-
tion rate of 12.1%.

In our study, majority of patients were in age
group of 61-80 years (36.9%), in concordance
with study done by Goswami ef al.'' Males were
more (80.3%) as compared to females (19.7 %)
with male to female ratio of 4.1:1, whereas a
study done by Saleem et a/ showed 63.2% males
and 36.8% females.!> Out of 122 patients, 37.7%
patients were diabetic, similar to study by Kal-
lakuri, who also observed diabetes as the pre-
dominant comorbidity (33.3%).” High blood
sugar can raise the risk of infections and hinder
wound healing.
Gram negative isolates were predominant
(83.1%) as compared to gram positive isolates
(16.9%), similar to reported in literature by Pon-
dei (Gram negative = 85.1% and Gram positive
= 14.9%).2
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Most common organism isolated was E. coli
(33.8%) followed by K. pneumoniae (25.7%).
Various other studies also show the same re-
ports.'*'¢ In the study by Surendra B. Patil et a/
and Sonawane et al., the predominant isolate was
Pseudomonas aeruginosa (32.2%) and S. aureus
(35%) which is in contrast to our study.'”'®

E. coli isolates showed good sensitivity to tige-
cycline (90%) followed by amikacin (76%) and
least sensitive to tetracycline and cefepime (2%
each), findings are similar with other studies.'**
In contrast to our study, low sensitivity to ami-
kacin (42.7% - 50%) was observed by various
authors.’'?> K. pneumoniae showed 63.2% sus-
ceptibility to amikacin, in concordance to study
done by Narinder Kaur et al.(66.6%).” In our
study, out of 148 isolates, 77.7% isolates were
MDR and 58.1% were XDR. A study from Dha-
ka showed 67.1% MDR isolates.”* The propor-
tion of vancomycin resistance among Enterococ-
cus spp. was 16.7%, similar to study in Ethiopia
where VRE rate was 16.4%.%

CONCLUSION

This study presents data on the microbial flora
associated with various wound infections in our
tertiary care hospital. E. coli and K. pneumoniae
were the predominant isolates in wound infec-
tions. Bacterial isolates showed high to moderate
resistance to various classes of antibiotics. The
susceptibility data could be useful in developing
empiric treatment strategies for pyogenic infec-
tions. Strict health policies should be enforced to
restrict unsupervised antibiotic use, along with
ongoing monitoring and reporting of antibiotic
resistance. To conclude, raising awareness and
improving detection of these organisms in hos-

pital settings, along with implementing strict
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infection control practices and using antibiotics

wisely, will aid in combating this serious threat.
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