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Abstract

Background

The surgical site infections are the third most common nosocomial infection. The most common organism is
Staphylococcus aureus. Nepal has a 4-7% overall prevalence rate for surgical site infection. The study objective
was to find out the aerobic bacteria from surgical site infection and their antibiotic susceptibility pattern in a ter-
tiary care hospital in Nepal.

Materials and Methods

A descriptive cross-sectional study was conducted at a tertiary care center with effect from September 2022 to
September 2023 approval from the Institutional Review Committee. Pus samples were taken from the postoper-
ative wound infection site and submitted to the microbiological laboratory for culture and sensitivity. Gram-
positive aerobic bacteria and gram-negative aerobic bacteria were isolated and identified by standard microbio-
logical procedures. An antimicrobial susceptibility test was done on Muller-Hinton agar using the Kirby Bauer disc dif-
fusion method. The result was interpreted according to clinical and laboratory standard institute guidelines.

Results

The rate of surgical site infection was 22.24% and the most common organisms isolated were Staphylococcus
aureus followed by Escherichia coliand Pseudomonas aeruginosa. All the gram-positive cocci were sensitive to
linezolid, teicoplanin, and vancomycin and gram-negative bacteria were sensitive to meropenem,
piperacillin/tazobactam, cefoperazone/sulbactam and cefepime

Conclusion

The present study concluded that the most common aerobic bacteria isolated from surgical site infection in our
setting was found to be Staphylococcus aureus. This study also showed that the gram-positive aerobic bacteria
were most susceptible tolinezolid, and teicoplanin, and gram-negative aerobic bacteria were sensitive to
meropenem, piperacillin/tazobactam, and cefoperazone/sulbactam.
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Introduction

Surgical site infection (SSI) is a postoperative
infection that develops at the surgical site within
30 days of surgery and within 1 year if any
prosthetic material is implanted at the surgical
site [1]. The third most common nosocomial
infection and it is the major global problem
among the operated cases [2, 3]. Clean wounds
are due to the skin flora of the surgery team or the
environmental organism, the most common
being Staphylococcus aureus [4-6]. Despite
advancements in operating room procedures,
instrument sterilization techniques, and improv-
ing infection prevention strategies, surgical site
infections continue to be a leading cause of
hospital-acquired infections [7].

The prevalence of SSls gradually increased and
documentation of different rates of SSIs by
different authors 4.7%, 18.7% and 16.92% in
Nepal [8-10]. It is important to identify the most
frequent organisms that cause SSls in our
setting. Therefore, identifying agents of infection
and their susceptibility to certain antibiotics
would help clinicians in deciding which antibiotics
they can use empirically before the results from
antibiotic sensitivity tests are out.

This study is carried out to find the prevalence of
surgical site infection due to aerobic bacteria and
their antibiotic susceptibility pattern in a tertiary
care hospital in Nepal.

Materials and Methods

This descriptive cross-sectional study was
conducted in the department of Microbiology at
Nobel Medical College Teaching Hospital,
Biratnagar, Nepal with effect from September
2022 to September 2023 after approval from the
institutional review committee (Ref: IRC-
NMCTH650/2022) of the college. Patients of
both sexes and of all age groups who had surgi-
cal wound pus discharge, seropurulent dis-
charge, and concurrent signs of sepsis were
included. Patients with suture abscesses, pre-
contaminated wounds, and dirty wounds were
not included in the study.The patient's history
record sheet that was provided with the samples
used in our study allowed us to acquire extensive
information about the patient's age, sex, illness
type, diagnosis, type of surgery and length of
surgery performed, antibiotic prophylaxis, and
any co-morbid diseases that were present.
Convenient sampling was done and sample size
(n)was calculated as:

n=2zpgle2
n=(1.96)"x0.1692x1-0.1692/(0.05)*= 216
Where, z=1.96 ata 95% confidence interval

%

Nepal Journals Online: www.nepjol.info

Official website: www.jonmc.info

n=Sample size

p = Prevalence of surgical site infection 16.92%
[10]

q=1-p=0.8308

e =margin error, 5%=0.05

The sample size was calculated to be 216.
However, a total of 989 pus samples were
collected from post-operative wound infection
from OPD and IPD were enrolled. Under aseptic
conditions, 989 pus samples from SSI| were
obtained using two sterile swabs without contam-
inating them with skin commensals. Using the
first swab, a smear was made immediately a for
gram staining. The second swab was used for the
culture and all samples were aerobically inocu-
lated onto Blood, Mac-Conkey, and Chocolate
agar, and then incubated for 18- 24 hours at 37°C.
Organism isolates were identified by grams
staining, colony characteristics, and biochemical
tests.

All the bacterial isolates were subjected to
antimicrobial susceptibility testing on Muller-
Hinton agar (MHH) using the Kirby Bauer disc
diffusion method. With the help of straight
inoculating wire, 1-2 well-isolated colonies were
picked and inoculated into a tube containing 5Sml
peptone water and incubated into the incubator
at 37°C for 2-4 hours and then compared with the
turbidity of 0.5 McFarland standard solutions.
After the turbidity was maintained, a sterile cotton
swab was dipped into the peptone water contain-
ing bacterial solution and any excess solution
was removed by pressing the swab on the inside
wall of the tube. Followed by lawn culture on MHA
and there after antimicrobial discs were placed
onto the surface of an inoculated agar plate and
the plate was incubated in the incubator at 37°C
for 18-24 hr. The zone of inhibition was measured
by using a Vernier caliper and the result was
interpreted according to clinical and laboratory
standard institute (CLSI) guidelines [11].

The antibiotic discs and concentration used for
both gram-positive and gram-negative aerobic
bacteria were as follows: penicillin (P) 10 units,
erythromycin (E) 15upg, cefoxitin (CX) 30ug,
clindamycin (CD)2pug, cotrimoxazole (COT) 5ug,
chloramphenicol (C) 30ug, linezolid (LZ) 30ug,
teicoplanin (TEI) 30ug, high-level gentamycin
(HLG) 120ug, vancomycin (VA) 30ug, ceftriaxo-
ne (CTR) 30ug, high-level streptomycin (HLS)
10ug, ampicillin (AMP) 10ug, cefuroxime (CXM)
30ug, ceftazidime (CAZ) 30ug, cefotaxime (CTX)
30ug.

According to CLSI guidelines, [11] the organisms
(Escherichia coli, Citrobacter species, Acineto-
bacter species, Enterobacter aerogenes, and
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Klebsiella species) were screened for ESBL
production using ceftazidime (30ug), cefotaxime
(30ug) and ceftriaxone (30ug). The organisms
showing reduced susceptibility to at least one of
these antibiotics with a zone of inhibition on
Mueller Hinton Agar for ceftazidime (30ug)
<22mm, <25mm with ceftriaxone (30ug), and
<27mm with cefotaxime (30ug) were considered
as potential ESBL producing organisms and
selected for phenotypic confirmatory test for
ESBL[12].

The collected data were entered in Microsoft
Excel and data was analyzed statistical package
for the social science for Windows using SPSS
version 20.

Results

Out of a total of 989 pus samples collected from
the post-operative wound infection site, 220
(22.24%) samples showed significant bacterial
growth by culture. Among these SSI was found to
be higher in females (64.1%) and the rate of SSI
was higher in age groups between 20-40 years.
The significantly higher rate of SSls in emer-
gency surgery (61.4%). In high proportions of
participants, 100 (45.5%) were identified in the
contaminated wound.Cases of SS| were more in
Smokers (76%). A total of 220 cases of SSls, 85
(38.6%) patients having co-morbid conditions.
The SSI was higher in IPD -71.4% shown in
Table1. Compared to other organisms, Staphylo-
coccus aureus and Escherichia coli were the
most prevalent isolates, making up 43.2% and
27.7%, respectively. (Table 2)

Table 1: Baseline characteristics of the study population

Characteristics Categories N? e b
patients tage
=20 33 15.0
Age in years 21-40 119 54.0
41-60 45 20.5
>60 23 10.5
Gender Female 141 64.1
Male 79 359
Types of surgery Elective 85 38.6
Emergency 135 61.4
Types of SSI Clean 68 30.9
Clean 52 23.6
Contaminated
Contaminated 100 455
Duration of surgery in hours =2 77 35.0
>2 143 65.0
Antibiotic prophylaxis received No 43 19.5
Yes 177 80.5
Smoking habit Non-smoker 167 75.9
Smoker 53 241
Co-morbidity present No 135 61.4
Yes 85 38.6
Type of Co-morbidity (n=85) Anemia 21 24.7
Diabetic 48 56.5
mellitus
Hypertensive 16 18.8
Sample from IPD 157 71.4
OPD 63 28.6
Total 220 100.0
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Table 2: Aerobic gram-positive and gram-negative
bacteriaisolated from SSls
. No of
Name of Organisms Percentage
sample
Staphylococcus aureus 95 43.2
Escherichia coli 61 27.7
Pseudomonas aeruginosa 16 7.3
Klebsiellap neumoniae 1 5
Coagulase-negative 9 4.09
staphylococcus (CONS)
Streptococcus pyogenes 6 2.7
Enterococcus species 5 2.3
Citrobacter koseri 5 23
Enterobacter aerogenes 4 1.8
Acinetobacteranitratus 3 14
Acinetobacter baumannii 2 0.9
Edwarsiellat rada 1 0.5
Klebsiella oxytoca 1 0.5
Proteus mirabilis 1 0.5
Total 220 100.0

Table 3 showed almost all the Staphylococcus
aureus, CONS, and Enterococcus species were
100% sensitive towards linezolid, teicoplanin,
vancomycin, and resistance to penicillin and
erythromycin. All the Streptococcus pyogenes
showed 100% sensitivity to penicillin, erythromy-
cin, linezolid, clindamycin, and vancomycin.

Table 3: Antimicrobial susceptibility pattern of gram-
positive aerobic bacteria isolated from SSI

Organisms
Entero-  strepto-
séi’; Z{l I:' C?QI;IS coccus cocgus
species pyogenes
aureus(95) (5) (6)
Antimicrobial SR SIR SIR SIR
Cefoxitin 65/30 8/1 NT NT
Penicillin 12/83 1/8 1/4 6/0
Erythromycin 44/51 4/5 2/3 6/0
Clindamycin 66/29 72 NT 6/0
Cotrimoxazole 73122 712 NT 472
Ciprofloxacin 57/38 5/4 NT NT
Chloramphenicol 90/5 72 4/0 NT
Linezolid 95/0 9/0 5/0 5/0
Teicoplanin 95/0 9/0 5/0 NT
Vancomycin 92/3 9/0 5/0 6/0
Amikacin 68/27 5/4 NT NT
Ciprofloxacin 69/26 8/1 NT NT
Streptomycin NT NT 41 NT

Non- ESBL producing Pseudomonas aeroginosa
showed the highest sensitivity towards
tobramycin, ceftazidime, and amikacin whereas
ESBL-producing Pseudomonas aeroginosa
showed the highest sensitivity to meropenem
and Pepracillin/ftazobactam. The gram-negative
aerobic bacteria other than Pseudomonas were
sensitive to gentamycin, cephalosporins and
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resistant to ampicillin. ESBL-producing gram-
negative aerobes were sensitive to meropenem,
piperacillin/tazobactam, cefoperazone/sulbac-
tam and cefepime and least sensitive to ampici-
llin and cephalosporins (Table 4-6).

Table 4: Antimicrobial susceptibility of Non-ESBL and
ESBL-producing Pseudomonas aeroginosa

Organism
Pseudomonas aeroginosa
Non- ESBL(16) ESBL(2)

Antibiotics  Sensitive Resistance Sensitive Resistance
Ceftazidime 14 2 0 2
Ciprofloxacin 12 4 0 2
Gentamycin =~ 11 5 0 2
Levofloxacin 13 3 2 0
Amikacin 13 3 0 2
Cefepime 12 4 0 2
Tobramycin 15 1 1 1
Aztreonam NT NT 0 2
Meropenem  NT NT 2 0
Pepracillin/ NT NT 2 0
tazobactum

Table 5: Antimicrobial susceptibility of gram-negative
aerobic bacilliisolated from SSI

Organisms Edwar-
E . . Citrobacter Klebsiella siella
scherichia . p

coli (20) species pneumoniae tarda

(2) (7) (1)

Antibiotics SR SIR SIR SIR
Ampicillin 4/16 0/2 0/7 on
Cefixime 1713 2/0 413 1/0
Cefotaxime  19/1 2/0 7/0 (110
Ceftazidime 18/2 2/0 7/0 110
Gentamycin  18/2 2/0 7/0 110
Ciprofloxacin 17/3 2/0 52 1/0

Table 6: Antimicrobial susceptibility of ESBL producing
gram-negative aerobic bacilli isolated from SSI

Organisms

Citro-  Klebsi- Acineto- Eardsi-
Proteus  E.
bacter ellapn bacter ellaaer- . .- .
) . mirabilis  coli
species eumo- species ogenes ) (1)

() nia(3) (5 (4)
Antimicrobial SR SR SR SR SR SR
Ampicillin/sulbactam 12 41 2/3 212 1/0 33/8
Cefoperazone/salbactum  2/1 5/0 41 31 1/0 401
Amikacin 12 5/0 2/3 4/0 110 36/5
Levofloxacin 212 41 1/4 40 1/0 21/20
Cotrimoxazole 212 32 1/4 212 1/0 16/25
Meropenem 3/0 5/0 5/0 40 1/0 41/10
Cefepime 21 41 41 31 1/0 31110
Discussion

In the present study, the overall infection rate of
SSlIs was 22.24% which compares well with a
study conducted by Giri S et al the infection rate
was 23.0% in the year 2013 [4]. The rate of SSls
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in our study was higher in comparison with
infection rates 0f4.7%, 9.6%, and 12.6% in Nepal
conducted by Sutariya PK et al, Tuladhar NR et al
and Shrestha S et al respectively [8,13,14]. The
rate of SSls in our study was 22.24% which was
similar to the study conducted by Misha G et al
(21.0%) in year 2021 [15]. In our study, the
infection rate was higher in patients undergoing
emergency surgery as compared to routine
elective surgery which was also reported in
several other studies [4, 14, 16]. The effect of
emergency surgery on the rate of SSl is likely to
be due to a lack of pre-operative preparation
which increased the rate of SSI.

In our study, the SSls infection was more in the
age group between 20-40 years which was
similar to the study done by Shrestha S et al [9].
SSlIs were more prevalent in females 64% as
compared to males 35.9% which was not similar
to the study done by Ghimire P et al [10]. The rate
of SSls varies from hospital to hospital within a
country and in comparison to other countries like
the USAItis 2.8% and in European countries, itis
2-5% which is quite low compared to our country
like Nepal [3]. This is mainly due to not maintain-
ing proper hand hygiene, lack of infection control
practices, and prolonged hospital stays can be
major factors for the development of SSI infec-
tion. The rate of infection was highest in the
contaminated type of wounds (45.5%), followed
by clean contaminated wounds (30.9%) and
least in clean wounds (23.6%) which was similar
to another study by Shahane V et al found the
rate of SSls in the contaminated type of wounds
(12.3%), followed by clean contaminated
wounds (8.0%) and least in clean wounds (4.6%)
[17].

We observed in our study that a longer duration
of surgery was significantly increased with SSI
than a shorter duration of surgery. A similar
finding was documented in various studies [8, 17,
18].

The percentage of patients receiving antibiotic
prophylaxis was 80.5% which was well corre-
lated with 98% and 90% reported from Turkey
and lIsrael [19, 20]. The overall SSI rate was
30.7% and 5.4% for clean, 35.5% for clean-
contaminated, and 77.8% for contaminated
wounds [21] which was almost similar to our
finding where the rate of SSI was 22.24% and
clean wounds (23.6%), clean contaminated
(30.9%) and contaminated wound (45.5%).

Our study revealed that the rate of SSI was
higher in smokers (75.9%) as compared to non-
smokers (24.1%) which was similar to the study
conducted by Kamet US et al, Arabshahi KS et al
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and Sorensen LT etal [21, 22, 23]. Smokers were
2.3 times more likely to develop SSI than non-
smokers. This is due to tissue hypoxia brought on
by local and systemic vasoconstriction, which
delays the healing of initial wounds. Our finding
was not similar to the study done by Sutariya PK
et al and Movic JM et al mentioned in their study
that smoking had not any association with SSI [8,
24]. Compared to other organisms, in our study
Staphylococcus aureus, Escherichia coli, and
Pseudomonas aeruginosa were the most
prevalentisolates, making up 43.2%, 27.7%, and
7.3% respectively and this finding was not similar
to a study done by Kollef MH et al [25], Shahane
V et al [17], and Amare B et al [26] has demon-
strated Escherichia coli was the most common
bacterial isolate, followed by Staphylococcus
aureus, Klebsiella pneumoniae, Pseudomonas
aeruginosa and this finding was not similar to our
study finding.

However ,our result was consistent with numer-
ous other investigations. Staphylococcus aureus
has been identified by the authors of this
research as the most prevalent pathogen caus-
ing SSI in their studies [27, 28, 29]. In our study,
almost all the Staphylococcus aureus, CONS,
and Enterococcus species isolated from SSlis
showed 100% sensitivity towards linezolid, teico-
planin, vancomycin, and resistance to penicillin
and erythromycin. This was similar to a study
done by Negi V et al in India [3]. All the Strepto-
coccus pyogenes isolated from SSIs showed
100% sensitivity towards penicillin, erythromyc-
in, linezolid, clindamycin, and vanco-mycin in the
present study, and a similar finding was observed
in a study conducted by Patel P et al [30].

The majority of ESBL-producing gram-negative
isolates in our study were sensitive to merope-
nem, piperacillin/tazobactam, cefoperazone/
sulbactam, cefepime and least sensitive to
ampicillin and cephalosporins. This finding was
well in agreement with a study conducted by
Biradar Aet al, Bhumbla U et al and Trojan R et al
[31, 32, 33]. The resistance in gram-negative
isolates is due to not following the antibiotic policy
by clinicians in hospitals, indiscriminate use of
empirical antibiotics, and insufficient treatment
duration. In our study increased number of ESBL
producers was E. coli (41) followed by Klebsiella
species (5) and Acineto-bacter species (5) which
was similar to the study done by Bhandari P et
alwhere the commonest ESBL produces was E.
colifollowed by K. oxytoca[34].

Conclusion
This study emphasizes how crucial it is to regu-
larly monitor SSIs and the patterns of antibiotic

%
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resistance they exhibit. The most common
aerobic bacteria isolated from surgical site
infections, according to the present study, was
Staphylococcus aureus. Gram-positive aerobic
bacteria are more susceptible to teicoplanin and
linezolid, whereas gram-negative bacteria are
more sensitive to meropenem. piperacillin/
tazobactam, and cefoperazone/sulbactam. Strict
adherence to infection control procedures and
customized antibiotic strategies based on local
resistance data are necessary to effectively
manage and prevent SSls.

Acknowledgment
The authors would like to thank all of the partici-
pants who made this study possible.

Conflict of interest: None

References

[11 European Centre for Disease Prevention and Control.
Surveillance of surgical site infections in Europe 2010-
2011.Stockholm: ECDC. Oct (2013). DOI: 10.2900/
90271

[2] Jha B, Gautam S, Sharma J, Sharma M, Bacteriologi-
cal Profile and Antimicrobial Resistance Pattern in
Surgical Site Infection in a Tertiary Care Hospital,
Central Nepal, Medical J of Shree Birendra Hospital.
20:2(2021)110. DOI: 10.3126/mjsbh.v20i2.33399.

[31 Negi V, Pal S, Juyal D, Sharma MK, Sharma N,
Bacteriological Profile of Surgical Site Infections and
Their Antibiogram: A Study From Resource Con-
strained Rural Setting of Uttarakhand State India, J
Clin Diagn Res. 9:10 (2015) 17-20. DOI: 10.7860/
JCDR/2015/15342.6698.

[4] Giri S, Kandel BP, Pant S, Lakhey PJ, Singh YP,
Vaidya P, Risk factors for surgical site infections in
abdominal surgery: a study in Nepal, Surgery Infect
(Larchmt). 14:3 (2013) 313-8. DOI: 10.1089/sur.
2012.108.

[5] Apurba Sastry, Sndhya Bhat. Essentials of medical
microbiology. 2nd edition. Jaypee's brother's medical
publisher New Delhi. 2019. Page - 607

[6] Gastmeier P, Brandt C, Sohr D,Ruden H, Postopera-
tive Wound infection, Responsibility of surgeons for
surgical site infections, Chirurg. 77:6 (2006) 506-11.
DOI: 10.1007/s00104-006-1193-4.

[71 Lubega A, Joel B, Justina Lucy N, Incidence and
Etiology of Surgical Site Infections among Emergency
Postoperative Patients in Mbarara Regional Referral
Hospital, South Western Uganda, Surgery Res Pract.
2017:2017:6365172.DOI: 10.1155/2017/6365172.

[8] Sutariya PK, Chavadaet MV, Incidence and determi-
nants of the surgical site infection hospital based
longitudinal study, Int Surgery J. 3:4 (2016) 2202-06.
DOI: http://dx.doi.org/10.18203/2349-2902.isj20163
601.

[9] Shrestha S, Wenju P, Shrestha R, Karmacharya RM,
Incidence and Risk Factors of Surgical Site Infections
in Kathmandu University Hospital, Kavre Nepal,
Kathmandu Univ Med J. 14:54 (2016) 107-11. PMID:
28166064.

[10] Ghimire P, Shrestha BB, Karki OB, Timilsina B,
Neupane A, Bhandari A, Postoperative Surgical Site
Infections in the Department of General Surgery of a

Journal of Nobel Medical College 64
Vol. 13, No. 1, Issue 24, January-June 2024




Original Article

Ragini Yadav et.al.

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

(20]

[21]

(22]

(23]

Tertiary Care Centre: A Descriptive Cross-sectional
Study, J Nepal Med Assoc. 5:60 (2022) 439-443. DOI:
10.31729/jnma.7316.

Clinical and Laboratory Standards Institute. CLSI
document M100-S25, Performance standards for
antimicrobial susceptibility testing: Twenty-fifth
informational supplemented. Wayne: CLSI; 2015 Vol.
34 No. 1. file:///C:/Users/acer/Downloads/CLSI_
2015%20(4).pdf (accessed on 04.05.2023)

Jenkins SG, Schuetz AN, Current concepts in
laboratory testing to guide antimicrobial therapy, Mayo
ClinProc. 87:3 (2012) 290-308. DOI: 10.1016/ j.may-
ocp.2012.01.007.

Tuladhar NR, Ghimire P, Bhatta DR, Banjara MR,
Sharma AP, Joshi AB, Surgical Wound Infections in
Patients of Tribhuvan University Teaching Hospital,J
Nepal Health Res Council. 1:1 (2008) 5-11. DOI:
https://doi.org/ 10.33314/jnhrc.v1i1.20 10.

Shrestha S, Shrestha R, Shrestha B, Dongol A,
Incidence and Risk Factors of Surgical Site Infection
Following Cesarean Section at Dhulikhel Hospital,
Kathmandu Univ Med J. 12:46 (2014) 113-6. DOI:
https://doi.org/10.3126/ kumj.v12i2.13656.

Misha G, Chelkeba L, Melaku T, Bacterial profile and
antimicrobial susceptibility patterns of isolates among
patients diagnosed with surgical site infection at a
tertiary teaching hospital in Ethiopia: a prospective
cohort study, Ann Clin Microbiol Antimicrob. 10:20
(2021) 33.DOI: 10.1186/s12941-021-00440-z.
Amenu D, Belachew T, Araya F, Surgical site infection
rate and risk factors among obstetric cases of Jimma
University Specialized Hospital, southwest Ethiopia,
Ethiop J Health Sci. 21:2 (2011) 91-100. DOI:10.4314/
ejhs.v21i2.69049.

Shahane V, Bhawal S, Lele U, Surgical site infections:
A one-year prospective study in a tertiary care center,
Int J Health Sci. 6:1 (2012) 79-84. DOI: 10.12816/
0005976.

Razavi SM, l|brahimpoor M, Sabouri Kashani A,
Jafarian A, Abdominal surgical site infections:
incidence and risk factors at an lIranian teaching
hospital, BMC Surg. 5:2 (2005). DOI: 10.1186/1471-
2482-5-2.

Yalgin AN, Serin S, Gurses E, Zencir M, Surgical
antibiotic prophylaxis in a Turkish university hospital, J
Chemother, 14:4 (2002) 373-7. DOI:
10.1179/joc.2002.14.4.373.

Finkelstein R, Reinhertz G, Embom A, Surveillance of
the use of antibiotic prophylaxis in surgery, Isr J Med
Sci. 32:11 (1996) 1093-7. PMID: 8960079.

Kamat US, Fereirra AM, Kulkarni MS, Motghare DD, A
prospective study of surgical site infections in a
teaching hospital in Goa, Indian J Surg. 70:3 (2008)
120-4.DOI: 10.1007/s12262-008-0031-y.

Arabshahi KS, Koohpayezade J, Investigation of risk
factors for surgical wound infection among teaching
hospitals in Tehran, Int Wound J. 3:1 (2006) 59-62.
DOI: 10.1111/j.1742-4801.2006.00176.

Sorensen LT, Karlsmark T, Gottrup F, Abstinence from

Nepal Journals Online: www.nepjol.info

Official website: www.jonmc.info

(24]

(29]

(26]

[27]

(28]

[29]

(30]

[31]

(32]

(33]

(34]

smoking reduces incisional wound infection: a
randomized controlled trial, Ann Surg, 238:1 (2003) 1-
5.D0I:10.1097/01.SLA.0000074980.39700.31.
Maksimovic J, Markovic-Denic L, Bumbasirevic M,
Marinkovic J, Vlajinac H, Surgical site infections in
orthopedic patients: prospective cohort study, Croat
Med J. 49:1 (2008) 58-65. DOI: 10.3325/cmj.2008.
1.58.

Kollef MH, Sharpless L, Vlasnik J, Pasque C, Murphy
D, Fraser VJ, The impact of nosocomial infections on
patient outcomes following cardiac surgery, Chest.
112:3 (1997) 666-75. DOI: 10.1378/chest.112.3.666.
Amare B, Abdurrahman Z, Moges B, Ali J, Muluken L,
Postoperative Surgical Site Bacterial Infections and
Drug Susceptibility Patterns at Gondar University
Teaching Hospital, Northwest Ethiopia, J Bacteriol
Parasitol. 8:2 (2011) 2-6. DOI:10.4172/2155-9597.
1000126.

Mengesha RE, Kasa BGS, Saravanan M, Aerobic
bacteria in post-surgical wound infections and pattern
of their antimicrobial susceptibility in Ayder Teaching
and Referral Hospital, Mekelle, Ethiopia, BMC Res
Notes. 7:575 (2014) 1-9. DOI: https://doi.org/10.1186/
1756-0500-7-575.

Li GQ, Guo FF, Ou Y, Dong GW, Zhou W, Epidemiol-
ogy and outcomes of surgical site infections following
orthopedic surgery, Am J Infect Control. 41:12
(2013)1268-71.DOI: 10.1016/j.ajic.2013.03.305.
Lubega A, Joel B, Justina Lucy N, Incidence and
Etiology of Surgical Site Infections among Emergency
Postoperative Patients in Mbarara Regional Referral
Hospital, South Western Uganda, Surg Res Pract.
2017 (2017)6365172.DOI: 10.1155/2017/6365172.
Patel P, Patel HK, Nerurkar AB, Antimicrobial suscepti-
bility pattern of organisms causing surgical site
infection in a tertiary care hospital, Valsad, South
Gujarat, Indian J Microbiol Res. 6:1(2019) 71-77.
DOI:https://doi.org/10.18231/2394-5478.2019.0015.
Biradar A, Farooqui F, Prakash R, Khagri SY, Itagi I,
Aerobic bacteriological profile with antibiogram of pus
isolates, Indian J Microbiol Res. 3:3(2016) 245-249.
DOI: 10.5958/2394-5478.2016.00054.6.

Bhumbla U, Bishnoi KK, Study of surgical site
infections and its antibiogram in a surgical ICU of a
tertiary care hospital in southwest Rajasthan, Int J Res
Med Sci. 9:12 (2021) 3612-6. DOI: https://dx.doi.org/
10.18203/2320-6012.ijrms20214709.

Trojan R, Razdan L, Singh N, "Antibiotic Susceptibility
Patterns of Bacterial Isolates from Pus Samples in a
Tertiary Care Hospital of Punjab, India, Int J of
Microbiol. 2016 (2016) 4. DOI:10.1155/2016/
9302692.

Bhandari P, Thapa G, Pokhrel BM, Bhatta DR,
Devkota U, Nosocomial Isolates and Their Drug
Resistant Pattern in ICU Patients at National Institute
of Neurological and Allied Sciences Nepal, Int J.
Microbiol. 2015 (2015) 2-7. DOI: 10.1155/2015/
572163.

Journal of Nobel Medical College 65
Vol. 13, No. 1, Issue 24, January-June 2024




