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ABSTRACT
Objectives: The objectives of this study was to isolate and identify the bacterial etiological agent 
of wound infection and explore the status of methicillin-resistant Staphylococcus aureus ( MRSA), 
multidrug Resistant (MDR) and extended spectrum β-lactamase (ESBL) producers’ strains in clinical 
specimens and to fi nd the antibiotic susceptibility pattern. 

Methods: A prospective cross sectional study design was conducted from period of February 2014 
to October 2014 at Kanti Children Hospital, Kathmandu. The organisms were isolated and identifi ed 
from pus sample by standard microbiological methods. Antimicrobial susceptibility test was 
performed by modifi ed the Kirby Bauer disc diffusion method to evaluate the status of MRSA and 
MDR.  ESBL detection was performed by the combined disc diffusion method. 

Results: Out of 365 specimens collected between the age group below < 2 to 15 years, 210 (57.73%) 
samples from male patients and 155 (42.47%) from female patients. In the total samples processed, 
Gram-positive organisms were found to be more prevalent in which Staphylococcus aureus accounts 
for 135(47.20%), followed by P. aeruginosa 62 (21.67%), E. coli 29 (10.20%), K. pneumoniae 27 (9.44%), 
Acinetobacter spp. 20 (6.70%), P. vulgaris 7 (2.44%) and CoNS 6 (2.10%). Among the S. aureus isolates, 
29 (21.48%) were found MRSA. Of the total Gram-negative organisms isolated, 74 (51.03%) were 
MDR and 14 (100%) ESBL producer, (P<0.01). S. aureus was found to be the most important and 
leading cause of wound infection in this study. 

Conclusion: Thus, routine antibiotic susceptibility testing is recommended for empirical drug 
therapy and proper management of disease. 
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INTRODUCTION
Wound infection is becoming a serious burden in 
surgical procedure hospitals. The prevalence of wound 
infections has been reported to be 40% in developing 
countries. The emergence of resistant strains has 
increased the morbidity and mortality associated with 
wound infections (Goswami et al. 2011; Kassam et al.  
2017) 

Wounds break the continuity of the skin and allow the 
organism to gain access to the tissues. The outcome of 
wound infection depends on the interaction of complex 
host and microbial factors (Shittu et al. 2003). According 

to Bryan (1983), a wound can be considered infected 
if purulent materials drain from it even if a culture is 
found negative. 

The emergence of resistant strains has increased the 
morbidity and mortality associated with wound 
infections (Goswami et al. 2011). The predominant 
isolates of wound bacteria are multidrug-resistant 
nosocomial pathogens such as methicillin-resistant 
Staphylococcus aureus (MRSA), Pseudomonas aeruginosa, 
Acinetobacter baumannii and enteric bacteria such as 
extended spectrum β-lactamase (ESBL) producing 
E. coli and Klebsiella spp. Of the various research 
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conducted, the most prevalent organism involved in 
wound infections are S. aureus, Pseudomonas spp, E. coli. 
(Zafar et al. 2008).

The previous studied stated that the incidence of 
postoperative wound infection in children varies 
signifi cantly, from 1.6 to 18.7%, and even up to 27% 
for contaminated operations and up to 30%–40% for 
dirty-infected operations (Varik et al. 2011). The risk of 
surgical wound infection is based on the susceptibility of 
a surgical wound to microbial contamination (Raahave 
et al. 1986). The rate of surgical wound infection was 
found to be 4% in Tribhuwan University Teaching 
Hospital, Nepal (Banjara et al. 2002). Similarly, in case 
of post-operative cesarean wound infection rate in 
Patan Hospital was found to be 2.6% (Pandit et al. 2002). 
S. aureus is responsible for large variety of infections 
and predominates in surgical wound infections with 
prevalence rate ranging from 4.6% - 54.4% (Batabyal 
et al. 2012). Overall prevalence of MRSA in clinical 
samples of hospitals located in Kathmandu Valley, 
Nepal was 62% (Mukhiya et al. 2013).

This study focused to fi nd the pattern of bacterial 
isolates from infected wounds and their antimicrobial 
susceptibility pattern. Therefore, the acquired data 
of the causative agents of infected wounds from this 
study would be helpful in the selection of empiric 
antimicrobial therapy and infection control measures. 
The other objective of this study was to isolate bacteria 
from infected wounds from different wards of the 
hospital.  

Hence, this study gives the comprehensible image of 
current scenario of wound infection and their causative 
microorganisms in the study site. Moreover, antibiotic 
susceptibility testing will help understand the current 
susceptibility pattern of isolates toward the commonly 
used antibiotics and the corrects choice of antibiotics 
with respect to causative agents.

MATERIALS AND METHODS
Study design: A Prospective hospital based cross 
sectional study design was used.

Sample size: A total of 365 pus sample were collected 
from clinically defi ned children being affected by the 
wound infection.

Sampling methodology: Stratifi ed a random sampling 
method was used for collecting data and pus sample. 

Population: Populations for the study were patients 

visiting Kanti Children Hospital. The target patients 
were younger children up to 15 years of age with 
clinically diagnosed bacterial wound infection. 

Ethical consent: Ethical approval was obtained from 
the Institutional Review Committee (IRC), Kanti 
Children Hospital, Maharajgunj, Kathmandu. After 
briefl y informing the participant about the objectives of 
the study, verbal and written consent were also taken 
from all participants.

Sample collection: Wound samples were collected 
using sterile cotton swabs (fresh pus) but small screw-
capped bottle a fi rmly stopper tube or syringe or a 
sealed capillary tube, and the patients name, age and 
gender were clearly written (Koneman et al. 2005). The 
sample was taken to the laboratory for further analysis 
without any delay. In case of delay, the samples were 
refrigerated at 4°C. 

Macroscopic examination: Macroscopic examination of 
the collected pus samples was conducted by observing 
its color and appearance and reported accordingly. 
However, data of macroscopic examination were not 
included in this study.

Culture: The samples were inoculated on Blood agar 
and MacConkey agar and incubated aerobically at 
37OC for 24hrs. Positive growth was identifi ed by Gram 
staining, colony characteristics, hemolytic pattern in 
BA and standard biochemical tests. (Koneman et al. 
2005; Cheesbrough 2000).

Identifi cation of isolates: The isolated colony from 
plates showing positive growth was further preceded 
for identifi cation. Plate showing no growth, mixed 
growth and bacterial growth of insignifi cant number 
was excluded from the study. The isolates were 
identifi ed by standard microbiological methods as 
described by Collee et al. (1999). A single distinct 
colony from BA, MA for both Gram-negative and 
Gram-positive bacteria was picked up and inoculated 
on NA. It was incubated at 37°C for 24 hrs. After 
overnight incubation, the culture was used to perform 
biochemical tests and antibiotic susceptibility test.

Antibiotics susceptibility test: Antimicrobial 
susceptibility testing of the pus isolates were done by 
modifi ed the Kirby-Bauer M2-A9 disk diffusion method 
as recommended by the Clinical and Laboratory 
Standards Institute (CLSI 2014) using Mueller Hinton 
agar (MHA). For Staphylococcus MHA incorporated 
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with 0.2% NaCl was used. 

Screening of Methicillin-Resistant S. aureus (MRSA): 
Screening of MRSA was based on the disc diffusion 
method using cefoxitin (30mcg). The diameter of 
the zone of inhibition of ≤ 21 mm was considered 
as methicillin resistant (MRSA), whereas diameter 
of the zone of inhibition ≥ 22 mm was considered as 
methicillin susceptible (MSSA) (CDC 2014) .

Screening of MDR: The organisms showing resistant 
to more than three classes of antibiotics were taken as 
Multi-drug resistant isolates (Magiorakos et al. 2010 
and CDC 2006). In this study, four classes of antibiotics 
were chosen.

Detection of ESBLs
Screening of ESBL producers: Bacterial isolates were 
fi rst tested with at least one of the fi ve antibiotics i.e., 
Ceftriaxone (30 μg) according to the CLSI screening 
criteria. The isolates were suspected to produce ESBL 
if the zone of inhibition was ≤25 mm. Ceftriaxone (30 
μg) was included in the initial line of AST for screening. 

Confi rmation of ESBLs
The phenotypic combination disc method: The 
suspected ESBL isolates were tested for confi rmation 
by using the Combination Disc Method, using 
Cefotaxime (10 μg) and cefotaxime (10 μg) plus 
clavulanate (1 μg), Cefotaxime (30 μg) and Cefotaxime 
(30 μg) plus clavulanate (10 μg) and ceftazidime (30 μg) 
and ceftazidime (30 μg) plus clavulanate (10 μg). An 

increase in zone diameter of ≥ 5 mm in the presence of 
clavulanate from any or all of the set was confi rmed as 
ESBL producers. 

Quality control: The quality of each agar plate prepared 
was maintained by incubating one plate of each batch 
in the incubator. Control strains of E. coli ATCC 25922 
and S. aureus 25923 were used for the identifi cation test 
and for the standardization of Kirby-Bauer test and 
for correct interpretation of the diameter of inhibition 
zones. The quality of sensitivity test was maintained by 
maintaining the thickness of MHA to 4 mm and the pH 
of 7.2-7.4. 

Purity plate for each biochemical test was maintained 
to ensure pure culture, inocula used and to assess 
that the biochemical tests were undertaken in aseptic 
conditions.

Statistical analysis: All the data obtained were 
statistically analyzed using Statistical Package for 
Social Science (SPSS) version 17 software packages. 
The chi-square, one way ANOVA was used according 
to should determine a signifi cant association between 
different factors for the causation of wound infections.

RESULTS
Out of 365 pus sample collected and processed, 
where 38 (10.42%) samples were from surgical wound 
infection patients,  115 (31.50%) from burn ward and 
212 (58.08%) from OPD.

Figure 1: Types and distributions of Samples
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Among the total pus sample, 248 (67.95%) were collected 
by pus aspirates and 117 (32.05%) pus by swabs. Among 
the collected pus samples, 210 (57.73%) were from male 
patients and 155 (42.47%) from female patients.

The maximum 144 (39.45%) pus samples were collected 
from patients of the age group of 2-5years, (male= 76 
and female= 68), followed by the age group <2 years 
with 136 (37.26%) samples (male = 84 and female= 52) 
and the least samples were 15 (4.11) from the age group 
of more than 10. 

Among the 365 samples collected, 286 (78.25%) 
samples showed growth and 94 (21.64%) did not detect 
any growth. Similarly, Out of 286 isolates, Gram-
negative bacteria were predominating constituting 145 
(50.70%) and Gram-positive bacteria constituted 141 
(49.30%). Among total bacterial isolates, S aureus was 
predominant species with 135 (47.20%), followed by P. 
aeruginosa 62 (21.67%), E. coli 29 (10.20%), K. pneumoniae 
27 (9.44%), Acinetobacter spp. 20 (6.70%), P. vulgaris 7 
(2.44%) and CONS 6 (2.10%) in number. 

Table 1: Types of bacterial isolates in wound specimens

S.N. Name of Organisms No. (%)
1 Acinetobacter spp. 20 (6.70)
2 Escherichia coli 29 (10.20)
3 Klebsiella pneumoniae 27 (9.44)
4 Proteus vulgaris 7 (2.44)
5 Pseudomonas aeruginosa 62 (21.67)
6 CoNS 6 (2.10)
7 Staphylococcus aureus 135 (47.20)
 Total 286 (100)

Among 145 Gram-negative bacteria, P. aeruginosa 
accounted for 62 (42.76%) followed by K. pneumoniae 

27 (18.62%), E. coli 29 (13.79), Acinetobacter spp. 20 
(13.79%), P. vulgaris 7 (4.83%).

Figure 2: Types of Gram–positive bacteria isolates in wound specimens 

Similarly, among 141 Gram-positive bacteria isolates, 
S. aureus was present in the highest number i.e. 135 

(95.74%) followed by CONS i.e. 6 (4.26%).

Figure 3: Types of Gram negative bacterial isolates in wound specimens
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Antibiotic sensitivity pattern of Isolates
Piperacillin and Tazobactam were the most 
effective drug showing 85% sensitivity followed by 
Chloramphenicol (75%) whereas Cotrimoxazole, 
Amoxiclave was less effective against Acinetobacter spp. 

Similarly, ciprofl oxacin, Gentamycin and amoxicillin 
and Chloramphenicol were the most effective drug of 
choice and   Penicillin was the least effective toward 
CONS isolates.

However, Cefi xime, Nitrofurantoin,  Amoxiclave and 
Nalidixic acid was the most effective for E. coli and least 
was Amikacin.

Nalidixic acids, Cefi xime, Norfl oxacin were effective 
antibiotics and Amoxiclave was least effective 
antibiotics of choice for K. pneumoniae.

Similarly, Chloramphenicol (100%), Piperacillin 
(71.43%), Ciprofl oxacin (71.43%), Nitrofurantoin 

(71.43%) were the most effective antibiotics for Proteus 
vulgaris and Norfl oxacin was least effective.  The 
sensitivity pattern was statistically found signifi cant 
with p<0.01.

Piperacillin and Tazobactam (82.26%), Clindamycin 
(87.10%), Amikacin and Imipenem (76.74%) was the 
most effective antibiotics, whereas, Ceftazidime and 

Gentamycin was least effective for P. aeruginosa. The 
sensitivity pattern was statistically found signifi cant 
with p<0.001.

Likewise, Cotrimoxazole (83.70%), Amikacin (74.81%) 
was the most effective antibiotics and Penicillin (20%) 
was least effective antibiotics for S. aureus (p<0.001).

MRSA DISTRIBUTIONS
Among S. aureus 135(47.20%) isolates, 106 (78.52%) 
were Methicillin-Sensitive S. aureus (MSSA) and 29 
(21.48%) were Methicillin-Resistant S. aureus (MRSA).

Figure 4: Distribution of MRSA and MSSA among S. aureus isolates 

Distribution of MRSA based on the Age group, 
Gender, patient type and department: 
The highest rate of infection by MRSA isolates was 
found to be 13 (44.8%) in the age group 2-5 years, 
followed by age group <2 years 9 (31.08%), 10-15 years 
6 (20.69%), 5-10 years 1 (3.45%) respectively. The rate 
of MRSA infection was found to be highest among 
pediatrics than in adults. 

Similarly, the rate of infection due to MRSA was higher 
in males 22 (65.52%) than in females 10 (34.48%). 

Moreover, inpatient 17 (58.62%) were more susceptible 
by MRSA than outpatient 65 (61.32%)

Similarly, among the 29 (21.48%) MRSA isolates, the 
highest MRSA isolates were from 16 (55.17%) OPD and 
lowest isolates were 6 (20.69%) from Surgical ward. 

MDR DISTRIBUTION

The distribution of MDR among Gram-negative  isolates: 
Among the 286 culture positive isolates, 145 were 
Gram-negative organisms. In total Gram-negative 
isolates, 74 (51.03%) were multidrug resistant (MDR).

MDR isolates were found to be most prevalent among 
the age group below 1 years 30 (40.45%), followed by 
age group 2-5 years 27 (36.49%), 6-10 years 16 (21.61%), 
11-15years 1(1.35%), respectively.

Similarly, Gram-negative MDR isolates were found to 
be most prevalent in females 32(43.24%) than in male 
patients 42 (56.76%).

Likewise, the distribution of MDR was high in the 
Outpatient 32 (43.24%) than Inpatient 42 (56.76%). 
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Among 74 MDR isolates, the highest distribution was 
found to be from OPD 37 (50.00%), followed by burn 
ward 30 (40.54%) and least from surgical ward 7(9.46%).

Out of 145 gram negatives isolates, MDR isolates 
accounted for 74 (51.03%) in which a higher number 
of Pseudomonas aeruginosa isolates, 23 (31.08%) were 
multidrug resistant, followed by Escherichia coli 22 
(29.73%) and K. pneumoniae 18 (24.32%), Acinetobacter 
spp. (9.46%) and Proteus vulgaris 4(5.41%)

Distributions of ESBL Producers
Among the isolates, 72 were ESBL suspected, in 
which14 (19.44%) were found to be ESBL positive and 
58 (80.56%) were found to be negative by confi rmatory 
tests. In confi rmation test, two combination 

Disks were used, namely the ceftazidime clavulanate 
and Cefotaxime-clavulanate Among the 14 ESBL 
positive isolates, most predominant was found to be 
E. coli with 8/19 (42.11%) followed by K. Pneumonia, P. 
aeruginosa and Proteus vulgaris (P<0.01). 

Table 2: ESBL production from various isolates

Organism
No. Of ESBL 
suspected

ESBL confi rmatory Test

Positive % Negative %

Acenetobacter spp. 7 1  14.29 6 85.71

E. coli 19 8 42.11 11 57.89

Proteus vulgaris 2 0 0 2 100

K. pneumoniae 14 3 21.43 11 78.57

P. aeruginosa 30 2 6.67 28 93.33

Total 72 14 19.44 58 80.56

Table 3: Pattern of ESBL production using 2 combination disks

Combination disk 
used

Criteria for confi rmation
No. of suspected 
ESBL producer

No. of confi rmed 
cases

Total confi rmed 
cases

Negative after 
confi rmation

CTX: CTX+CV Increase in zone size of ≥ 
5mm with ≥ 1 combination 

disks
72

12
14 58

CAZ, CAZ+CV 14

Note: CPD-Cefpodoxime, CAZ-Ceftazidime, CTX-Cefotaxime, CV-Clavulanate

DISCUSSION
In this study, out of 365 wound samples collected, 286 
(78.25%) were found to be culture positive and only 94 
(21.64%) showed no growth. 

This study is comparable to the study by Nepal et 
al. (2008) and Shrestha (2009) in which 80.6% and 
72.4% showed bacterial growth. This might be due to 
similar culture medium used and growth environment 
condition for isolation of organisms.

In this study, the higher number of growth was 
observed in in-patients 17 (58.62%) than in out-
patients. This may be due to weak in immune status 
after wound infection and acquirement of nosocomial 
infection facilitates the wound infection. Similar results 
reported by Mahat et al. (2017) the higher number of 
growth positive cases in in-patients

The occurrence of higher number of male patients 
57.73% than female patients from the collected of pus 
samples may be due to the involvement of higher 
outdoor activities  like playing as compared to females 
and more chances of getting accidents during outdoor 

activities.  This fi nding was supported by similar type 
of study conducted by Mahat et al. (2017) and KC et al. 
(2013).

In this study, Gram-negative rods (50.70%) were the 
predominant and leading cause of wound infections. 
In similar study conducted by Yakha et al. (2014) 
and Mahat et al. (2017) Gram negative bacteria were 
found predominant. Gram negative bacteria isolation 
was higher, as they are more common aerobes and 
facultative anaerobes in abscesses and skin wound. 
Gram negative bacteria increases in the cases of 
Hospital acquired infections (HAIs). This might be 
due to high resistances to antibiotics showed by Gram 
negative bacteria compared to Gram-positive isolates, 
and therefore their persistence in infected wounds. 
Furthermore, chronic wounds were infected by 
multiple Gram-negative rods. The multiple bacterial 
infections in this case might be due to impaired 
immune responses. But Maharjan et al. (2020) Khanam 
et al. (2018) and  Pandey et al. (2017)  showed  high  
isolation  rate  of  Gram  positive  bacteria.
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In this study, S. aureus accounted for 135 (47.20%) 
followed by P. aeruginosa 62 (21.67%), E. coli 29 (10.20%), 
K. pneumoniae 27 (9.44%), Acinetobacter spp. 20 (6.70%), 
P. vulgaris 7 (2.44%) and CONS 6 (2.10%).

S. aureus was the leading isolates of wound infection.  
High rate  of  isolation  may  be  due  to  its  presence  of   
normal  fl ora nasal  cavity and skin of  the  individuals 
and unhygienic behavior  like  contact  of  wound  site  
with  the  hand  contaminated  with  the  nasal  discharge  
may  be  the  possible  reason. Similar type of results 
was found by Maharjan et al. (2020). Nazeer et al. (2014) 
found similar results in which the most predominant 
isolate from a wound infection was Staphylococcus 
aureus (37.12%) followed by Klebsiella species (20.45%). 

The study reported by Karkee (2008) also supported 
the fi nding of this study in which the most common 
bacterial isolates (46.58%) were S. aureus. E. coli (12.38%) 
emerged as the next common organism causing 
wound infection followed by CONS (11.40%) and P. 
aeruginosa (7.49%). The least common bacteria isolated 
were C. freundii (0.65%). In Saudi Arabia, Abussaud 
(1996) isolated S. aureus (35%), P. aeruginosa (25%) and 
Klebsiella spp. (10%) as the major causative agents. 

 However, different studies have shown P. aeruginosa 
as the leading cause of burn wound infections. A study 
by Mousa (1997) to assess the rate of burn wound 
infection by aerobic bacteria and found that 19.1% 
of the wound infection was caused by P. aeruginosa. 
Similar studies on burn wound infection by Nasser et 
al. (2003) showed that P. aeruginosa (21.6%) as the most 
common isolate. This result supports the fi ndings of 
this study in which the prevalence rate of P. aeruginosa 
was found to be  62 (21.67%). In contrast to this fi nding, 
studies carried out by Ranjan et al. (2011) and Mahat et 
al. (2017) also showed Pseudomonas spp. was the most 
prevalent bacteria among the total cases with 27.8% 
and 29.6% and 34.55% respectively. This might be due 
to chances of nosocomial infection by S. aueus and P. 
aeroginosa both in in-patients and out-patients  

In a study by Shah et al. (1997) at TU Teaching Hospital, 
11.43% of CONS was reported from pus sample, which 
was far-away to this fi nding. Shampa et al. (2006), in 
their study to determine the prevalence of P. aeruginosa  
and its antimicrobial sensitivity pattern  found 32% 
prevalence rate of P. aeruginosa of all pathogens 
isolated. This study agreed with the study done in 
Africa by Oguntibeja et al. (2004) where 33% of the 

isolates were P. aeruginosa in post-operative wound 
infections. Similar results were found in the study by 
Anbumani et al. (2006). Giacometti et al. (2000) studied 
microbiology of wound infection in Italy and found 
that the prevalence of S. aureus (28.2%), P. aeruginosa 
(25.2%), E. coli (7.8%), which gave a different result than 
our study. 

Cotrimoxazole, Amikacin, Ciprofl oxacin, Gentamycin, 
Amoxycillin were effective drug of choice for Gram-
positive. In contrast to this study, Shrestha (2009) 
found Chloramphenicol as the most effective drug 
with susceptibility (85.58%) followed by ceftriaxone 
(77.88%), Amikacin (72.12%) and Ofl oxacin (67.13%) 
against Gram-positive isolates least was found 
Cloxacillin (20.19%) and Cotrimoxazole (40.38%). In this 
study, Chloramphenicol, Piperacillin, Nitrofurantoin, 
Amoxiclave and Nalidixic acid were found to be the 
most effective drug for treatment for Gram-negative 
isolates. In contrast to this study, Shrestha (2009)  
reported that against Gram-negative isolates from a 
wound infection, Amikacin was found to be the most 
effective drug (55.84%) followed by Ofl oxacin (51.95%), 
Ciprofl oxacin (45.45%) and Ceftriaxone (40.26%) and 
the least effective was found to be Cloxacillin (16.88%). 
Similarly, sensitivity pattern of Gram-negative bacteria 
to Amikacin observed in this study was similar to 
study by Agnihotri et al. (2004), in which Amikacin 
was found to be the most effective antibiotic for Gram-
negative bacteria.

In this study, among 286 culture positive isolates, 
135(47.20%) were S. aureus and 29 (21.48%) were 
Methicillin-Resistant S. aureus (MRSA). This fi nding 
in this study was supported by research conducted 
by Kshetry (2014) in which of the 149 culture positive 
isolates, 83(55.7%) were S. aureus. Out of total S. aureus 
isolates, 27(32.5%) were MRSA.

Among 286 culture positive isolates, 145 were Gram-
negative organisms in which 74 (51.03%) were 
multidrug resistant (MDR). The rate of MDR was 
found to be higher 30 (40.45%) in the age group < 2 
years. Higher number 23 (31.08%) of MDR was found 
to be Pseudomonas aeruginosa followed by Escherichia coli 
22 (29.73%) and K. pneumoniae 18 (24.32%), Acinetobacter 
spp. (9.46%) and Proteus vulgaris 4(5.41%). Outcome of 
prevalence of MDR depends on various factors, MDR 
criterion being the chief one followed by the types of 
antibiotics used in antibiogram and study population.
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Bhandari (2016) reported similar results in which 138 
isolates were evaluated, MDR isolates accounted for 
100/138 (72.45%). A relatively lower prevalence of 
MDR, the prevalence of 56.09% and 35.2% were found 
in the study by Tuladhar et al. (2003), whereas 80% 
MDR has been reported in the study by Menon et al. 
(2006) and 81.1% MDR has been reported in the study 
carried by Waikhan and Devis (2012). Similarly, in 
contrast to this study , Bhandari (2014) Pokhrel et al. 
(2006) reported that the high number of E. coli isolates 64 
(72.7%) as multidrug resistant followed by Pseudomonas 
aeruginosa 11 (91.7%) and K. pneumoniae 6(75%). 
Outcome of prevalence of MDR depends on various 
factors, MDR criterion being the chief one followed by 
the types of antibiotics used in antibiogram and study 
population. The emergence of MDR is clearly related to 
the quantity of antibiotics and how they are being used 
(Levy, 1991).

Among the 14 ESBL positive isolates, the majority 
consist of E. coli with 8/19 (42.11%) followed by K. 
Pneumonia, P. aeruginosa and Proteus vulgaris. Of the 
total primary screened E. coli with 8/19 (42.11%) were 
ESBL positive.

This study was supported by Bhandari (2016), Out of 
68 screened positive samples, 44 (64.7%) were found to 
be ESBL positive isolates. A similar result was obtained 
in the study by Poudyal (2010), which showed 62.7% 
positive after confi rmation test. E. coli 34/44 (77.3%) was 
found to be most predominant ESBL positive isolates 
followed by K. pneumoniae, Pseudomonas aeruginosa 
and Enterobacter spp each with 2/44 (4.5%) isolates. 
The pattern of E. coli to be the most predominant ESBL 
positive isolates was found in various other studies 
conducted by Poudyal (2010) and Baral (2011). 

We observed 14 (19.44%) of ESBL among total 72 
isolates. A previous study by Ashrafi an et al. (2012), 
Srisangkaew, and Vorachit (2003) found 32.7% and 
40% ESBL, respectively, whereas various other similar 
studies such as research performed by Singh (2013) 
observed 49% ESBL producers, Rijal (2010) observed 
28.88% and Pokhrel et al. (2006) observed 16% ESBL 
producers; however, the global prevalence of ESBL 
producing organisms presently varies from <1%-74% 
(Thokar et al. 2010). The prevalence of ESBLs among 
clinical isolates varies from country to country and 
from institution to institution. These differences may 
be due to geographical variations, local antibiotic 

prescribing habits (Pokhrel et al. 2006).

CONCLUSIONS 
S. aureus was the most important and leading cause of 
wound infection that was the organism of emphasis 
of this study. Antibiotic susceptibility testing of all 
isolates was performed. Antibiotic susceptibility testing 
of all isolates showed that Piperacillin, Nitrofurantoin, 
Amoxyclav and Nalidixic acid, imipenem was the 
most effective drugs for Gram-negative bacteria and 
vancomycin, Cotrimoxazole, Amikacin, Ciprofl oxacin, 
Gentamycin, Amoxycillin and chloramphenicol was 
the most effective drug for Gram-positive organisms. In 
case of Gram-negative isolates MDR pattern observed 
which accounts for 74/145 (51.03%). Similarly, ESBL 
was primarily screened by Ceftriaxone/Ceftazidime 
(CAZ) and confi rmation by the combined disk method, 
confi rmed ESBL producers were found to be 14 
(19.44%). E. coli is leading ESBL Isolates. Thus, routine 
antibiotic susceptibility testing is recommended for 
empirical drug therapy.
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