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ABSTRACT
Objectives: The main aim of the study was to isolate and identify the bacterial agent and to determine
the susceptibility pattern of isolates to different antibiotics.

Methods: Thisretrospective study was conducted from February to October 2015 in microbiology
laboratoryof All Nepal Hospital Kathmandu, Nepal. The clinical specimens were processed for
isolation and identification of bacteriafollowing standard microbiological procedures. Antibiotic
susceptibility pattern of isolates were determined according to CLSI guidelines (CLSI 2014)

Results: A total of 271 clinical specimens were processed where 164 (60.5%) showed growth
positivity. A total 164 bacterial isolates were detected among which 84 (51.22%) were Gram positive
80 (48.78%) were Gram negative bacteria. Thirteen different species of bacteria were isolated. The
most prevalent isolate was Staphylococcus aureus 53 (32.30%) followed by E. coli 34 (20.80%), (CoNS)
15 (9.10%), Klebsiella pneumoniae 15 (9.10%), Enterococcus fecalis 12(7.30%), Pseudomonas aeruginosa
10 (6.10%), Acinetobacter spp. 7 (4.30%) Citrobacter spp., Proteus spp., Klebsiella oxytoca were less
common. S. aureus was most susceptible to Amikacin.Vancomycin was the most effective drugs for
Enterococcus fecalis. Among Gram negative bacteria E. coli was found most sensitive to Polymyxin B
(100%) and Imipenem (76.5%) where Pseudomonas aeruginosa was sensitive to, Amikacin, Imipenem
(80%). Polymyxin B was the most effective drugs for Klebsiella pneumoniae. Acinetobacter spp. was
found highly resistant to different antibiotics.

Conclusion: Antibiotic susceptibility evaluation showed Aminoglycosides, Phenicols Polymyxin,
and Imipenem was the most effective drugs overall.
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INTRODUCTION

Skin, the largest organ in the human body, plays a
crucial role in the sustenance of life through regulation of
water and electrolyte balance, thermoregulation, and by
acting as a barrier to external noxious agents including
microorganisms (Zafar et al. 2008). Agents that causes
wound infection can be classified on the basis of depth
of wound and likelihood that they serve as the carrier for
organisms that cause infection (Shrestha 2009).

There are three major sources of wound contaminants-
exogenous sources (i.e. water-borne from water
related injury or microorganisms from soil in a soil-

contaminated injury or air-borne), endogenous source
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(i.e. microorganisms colonizing sweat glands, hair
follicles or mucosa of gastro intestine, oropharynx,
genitourinary tract) and the surrounding skin (File and
Tan 1995; Acharya et al. 2008). Presence of pathogenic
bacteria in wound doesn’t imply infection. Infection
occurs when one or more of the contaminants evades
the clearing effect of the host’s defenses, replicates in
large numbers, attacks and harms the host’s tissues
(Colle et al. 1996). Wound infection is a major problem
in Nepal. A complication of wound infection is very
common because of poor hospital management and
poor aseptic techniques used in hospitals during

surgical procedure or other hospital procedure.
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MATERIALS AND METHODS

A retrospective study was conducted February to
October 2015 in the laboratory of All Nepal Hospital
in order to find out the causative agent of wound
infection and their antibiotic susceptibility pattern.
The population for this study was both inpatient
(admitted to different wards) and outpatient who had
been requested for culture and antibiotic susceptibility
from suspected wound infections by the medical
practitioners or by physicians Macroscopic examination
was carried out to note the colour, consistency and
the presence of granules. All wound swab specimens
were inoculated on Blood Agar (BA) plate, MacConkey
Agar (MA) and nutrient agar (NA) and incubated at
37° for 18-24 hours. (Benson 2001; Cheesbrough 2006)
Preliminary identification of bacterial isolates were done
bypigmentation, haemolysis on BA and also by Gram
staining Conventional biochemical tests were performed
from primary cultures for identification of the isolates.
Gram negative rods were identified by performing a
series of biochemical tests namely: catalase test, oxidase
test methyl-red (MR) test, Voges-Prouskaure (VP) test
indole test, motility ,hydrogen sulphide (H,S) production
test, triple sugar iron (TSI), Citrate utilization and urease
test. Gram positive cocci were identified by catalase test,
oxidase test, OF test and coagulase test (Benson 2001;
Cheesbrough 2006).

Antibiotic Susceptibility Testing (AST): The antibiotic
susceptibility of isolates were determined by Kirby- Bauer
disc diffusion method using Clinical and Laboratory
Standard Institute (CLSI) guidelines (2014). Antibiotics
Amoxicillin, Amikacin,

used were Azithromycin,

Cefixime, Cefotaxime, Cefoxitin, Ceftazidime,
Chloramphenicol, Colistin, Co-Trimoxazole, Doxycycline,
Gentamicin, Imipenem, Levofloxacin, Nalidxilic acid,
Norfloxacin, Ofloxacin, Piperacillin/
Those

isolates which were non susceptible (either a resistant

Nitrofurontoin,

Tazobactam, Polymyxin B and Tigecycline.

or intermediate) to three or more antibiotic classes were
regarded as MDR (Magiorakos et al. 2011).

RESULTS

Out of 271 samples studied 153 (56.5%) were pus
swab and 118 (43.5%) were aspirated pus in which
164 (60.5%) samples showed bacterial growth while
107 (39.5%) samples showed no growth. Among 164
positive samples, 89 (54.3%) were aspirated pus and 75
(45.7%) were pus swab that shown growth positive.

Distribution of Bacterial agents

Among 164 growth positive sample most prevalent
bacteria was S. aureus (32.3%) which was followed by
E. coli (20.7%). The least isolated bacteria was Proteus
mirabils (0.6%).
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Figure 1: Percentage distribution of total bacterial isolates from wound

VOL. 4, NO. 1, 2017 56



Antibiotic Susceptibility Pattern of the Bacterial Isolates
Antibiotic susceptibility pattern of E. coli: Among
different antibiotics used the most effective antibiotic
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by Imipenem (76.5%) and Amikacin (70.6%). The least
effective antibiotic was Ampicillin (100%) resistant

followed by Cefepime and Ceftazidime were (88.2%)

was Polymyxin B which was 100% sensitive followed  resistant.

Table 1: Antibiotic susceptibility pattern of E. coli
Antibiotics Sensitive Intermediate Resistant Total

No % No % No %

Ampicillin - - 34 100 34
Cotrimoxazole 9 26.5 - 25 73.5 34
Ciprofloxacin 6 17.6 3 8.8 25 73.5 34
Chloramphenicol 19 55.9 2 5.9 13 38.2 34
Imipenem 26 76.5 2 5.9 6 17.6 34
Amikacin 24 70.6 10 29.4 34
Gentamicin 23 67.6 11 32.4 34
Cefepime 4 11.8 30 88.2 34
Ceftazidime 4 11.8 30 88.2 34
Cefotaxime 10 29.4 24 70.6 34
Tetracycline 5 14.7 2 5.9 27 79.4 34
Polymyxin B 34 100 - 34
Piperacillin/Tazobactam 17 50 9 26.5 8 23.5 34

Antibiotic susceptibility pattern of Pseudomonas
aeruginosa: The most effective antibiotic for
the  Pseudomonas  aeruginosa ~ was  Amikacin,
Chloramphenicol, and Imipenem having the sensitivity

Table 2: Antibiotic susceptibility pattern of P. aeruginosa

of 80% followed by Gentamycin and Piperacillin/

Tazobactam of 70% sensitivity. The least sensitive

antibiotic was Tetracycline (20%).

Sensitive

Intermediate

Resistant

Antibiotics Total
No % No % No %
Ampicillin 10 100 10
Ceftazidime 3 30 7 70 10
Gentamicin 7 70 3 30 10
Amikacin 8 80 2 20 10
Cefepime 3 30 7 70 10
Ciprofloxacin 5 50 2 20 3 30 10
Chloramphenicol 8 80 2 20 10
Imipenem 8 80 2 20 10
Tetracycline 2 20 8 80 10
Piperacillin/Tazobactam 7 70 2 20 1 10 10

Among different antibiotics used the most effective
antibiotic was Polymyxin B (100%) and followed by
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Piperacillin/ Tazobactam (73.2%). The least effective
antibiotic was Ampicillin (100%) and Ceftazidime (86.7%).
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Table 3: Antibiotic susceptibility pattern of Klebsiella pneumoniae

Susceptibility pattern

Antibiotics used Sensitive Intermediate Resistant

No. % No. % No. %
Ampicillin - - - - 15 100
Gentamicin 6 40 - - 9 60
Amikacin 8 53.3 1 6.7 6 40
Cefepime 5 33.3 - - 10 66.7
Cefotaxime 4 26.7 - - 11 73.3
Ciprofloxacin 4 26.7 - - 11 73.3
Imepenem 8 53.3 - - 7 46.7
Ceftazidime 2 13.3 - - 13 86.7
Chloramphenicol 6 40 - - 9 60
Cotrimoxazole 5 33.3 - - 10 66.7
Piperacillin/Tazobactam 11 73.3 2 13.3 2 13.3
Polymyxin B 15 100
Tetracycline 6 40 - - 9 60

The most effective drug against S. aureus was  antibiotics used least effective was Penicillin (96.2%).
Amikacin (94%) followed by Gentamycin (92.5%)  CoNS were highly sensitive towards Amikacin and
and Chloramphenicol (77.4%). Among different = Chloramphenicol (80% both) and Gentamicin (66.7%).

Table 4: Comparative antibiotic susceptibility pattern of S. aureus and CoNS

. S.aureus (%) (N=53) CONS (%) (N=15)

Antibiotic

S | R S 1 R
Penicillin 3.8 - 96.2 13.3 - 86.7
Erythromycin 37.3 9.4 52.8 20 13.3 66.7
Cotrimoxazole 32.1 7.5 60.4 333 13.3 53.3
Tetracycline 52.8 - 47.2 53.3 - 46.7
Chloramphenicol 77.4 - 22.6 80 - 20
Ciprofloxacin 39.6 9.4 50.9 46.7 - 53.3
Gentamicin 92.5 1.9 5.7 66.7 - 33.3
Amikacin 94.3 1.9 3.8 80 - 20

The most effective antibiotic for E. fecalis was  whereas least effective antibiotic was Ciprofloxacin
Tetracycline, Chloramphenicol and Vancomycin (100%) (58.3%).

Table 5: Antibiotic susceptibility pattern of Enterococcus fecalis

P Sensitive Intermediate Resistant el
No % No % No %
Ampicillin 8 66.7 - - 4 33.3 12
Erythromycin 6 50 2 16.7 4 33.3 12
Tetracycline 12 100 - - - 12
Chloramphenicol 12 100 - - - - 12
Ciprofloxacin 5 41.7 - - 7 58.3 12
Gentamicin 8 66.7 - - 4 33.3 12
Vancomycin 12 100 - - - - 12
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DISCUSSION

Wound infection has been major concern among health
care practitioners not only in terms of increased trauma
but also in view of its burden on financial resources
and the increasing requirements for cost effective
management within health care system. Infection of
wound delays in healing and may cause herniation of
the wound and complete wound dehiscence (Alexender
1994). Wound infections are also significant in that they
are the most common nosocomial infection (Dongi et
al. 20011)

The study was designed with an aim to assess the
prevalence of wound infection in All Nepal Hospital;
the effect of age, gender and other co- morbid conditions
in the prevalence as well as identifying the etiological
agents and their susceptibility to antimicrobial agents.
In this study a total 271 pus samples were collected
and processed. The etiological agents were identified
by culture and different biochemical tests and their
susceptibility pattern with commonly used antibiotics

were determined.

In our study, out of total samples from patients with
wound infection, 60.5% showed bacterial growth
whereas 39.5% didn’t show any growth. Culture
negative results might be difficulty in growing of
fastidious organisms. Another possibility could be
manual error in collection, transport of culture media
and diagnosis of the infection itself and most probable
reason was the sample from patient taking antibiotic.
Similar studies conducted by KC et al. 2013 (60.2%),
Acharya et al. 2008 (50.7%) and Bhatt et al. 2007 (80.6%)
findings in Nepal. Neelima et al. (2013) 58% of the
sample cultured aerobically showed positive growth.
A study conducted by Giacometti et al. (2000), Manyahi
(2012) in tertiary hospital >90% shows growth. Both
of these studies were contrary to this study. This
difference in prevalence may be due to variation in
common nosocomial pathogens inhabitant, difference
in policy of infection control and prevention between
countries and hospitals and study designed used in the

researches.

Out of total cases 46.9% were male patients where 53.1%
female patients. The growth was found higher in male
patients 53% and female 47%.In this study, on total
sample analyzed 139 (51%) samples from outpatients
and 132 (49%) samples from inpatients while on growth
positive 164 cases 88 (53.7%) from inpatients and 76
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(46.3%) from outpatients shown microbial growth.

On total growth positive pus samples, 84(51.22%) were
Gram positive bacteria. Among Gram positive bacteria,
S. aureus (63.1%) was the most common isolates similar
study conducted by Pokhrel et al. (2004) 57.66%, Bhatt
and Lakhey (2007) 50%, Acharya et al. (2008) 51.2%,
showed S. aureus was the predominant in wound
infection study conducted in Nepal, Mishra et al.
(2000) reported 60.1%. But Banjara et al. 2003 (24.9%)
from TUTH and De et al. 2003 (11.2%) from India that
showed lower frequency of S. aureus. CoNS (17.9%)
constituted second most prevalent bacteria among
Gram positive bacteria in our study. Similar study
carried by Neelima et al. (2013) CoNS (18.6%) was the
second predominant organisms. According to Shah et
al. (1997) CoNS was 11.4% and Manyahi et al. (2012)
it was the second most predominant but Altoparlak et
al. 2004 reorted 63% of prevalence of CoNS which is
contradictory with our findings. Similarly Enterococcus
fecalis (14.3%) and Streptococcus pyogenes (4.8%) was
found in our study. Yah et al. (2007) found that S.

pyogenes (3.3%) on kerosene burn wound.

In this study, antibiotic susceptibility test was
performed for all bacterial isolates. The antibiotic
used were Cotrimoxazole,

discs Ciprofloxacin,

Chloramphenicol, = Amikacin, Gentamicin  and
Tetracycline was common antibiotics while Ampicillin
was used for all Gram negative and Enterococcus
fecalis. Penicillin and Erythromycin were only used for
Gram positive isolates. Vancomycin was used only for
Enterococcus fecalis. Antibiotics Ceftazidime Cefepime,
Cefotaxime, Imipenem, Piperacillin/Tazobactam
and Polymyxin B were used only for Gram negative.

Cefoxitin disc was only used for S. aureus.

In our study, the most effective antibiotic for E. coli
was Polymyxin B (100%), Imipenem (76.5%), Amikacin
(70.6%), Gentamycin (67.6%) and Chloramphenicol
(55.9%). Other antibiotics like Ampicillin (100%),
Ceftazidime (88.2%), Cefepime (88.2%) and Tetracycline
(79.4%) resistance to E. coli. Yakha et al. (2014) showed
Imipenem (96.4%), Amikacin (86.6%) and Piperacillin/
Tazo (70.7%), Rao et al. (2014) reported Imipenem,
Amikacin and Pipera/Tazo were (80%) sensitive
(53.34%), (73.34%),
Ciprofloxacin (73.34%) show higher resistance to Ecoli.

while Ampicillin Ceftriaxone

E. coli showed (90.9%) resistant to Ampicillin and

Ciprofloxacin, (81.8%) to Cefotaxim and Ceftriaxone,
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(72.7%) resistant to Cotrimoxazole. However, it was
highly sensitive to Amikacin (100%) followed by
Gentamicin (54.5%).

Regarding the sensitivity pattern of Pseudomonas

spp.,
Chloramphenicol was

it was found that Amikacin, Imipenem,

the most effective drug
(80%) sensitivity and Gentamycin and Piperacillin/
Tazobactam showed 70% sensitivity while Ampicillin,
Cefepime and Tetracycline was the least effective
drugs. Similarly a study carried by Amatya etal. (2015)
reported Imipenem (87.9%) and Amikacin (64.6%)
sensitive similarly Acharya et al. (2008) reported
Amikacin was the most effective drug against P.
aeruginosa. Pseudomonas aeruginosa was sensitive to
Gentamicin (87.5%) and Ceftazidime (85.7%) but
showed resistance to Ciprofloxacin (57.2%) (Anguzu
and Ohila 2007). Mengesha et al. (2014) found that
P. aeruginosa were 100% resistant to Ceftriaxone,
Amoxicillin, Tetracycline and Ampicillin. Similar

resistant pattern was also shown by Guta et al. (2014).

Klebsiella
pneumoniae was Polymyxin B (100%). Antibiotics like
Piperacillin/ Tazobactam (73.2%), Amikacin (53.3%),

Imipenem (53.3%) sensitive to K. pneumoniae. The least

The most effective antibiotic against

effective antibiotics are Ampicillin (100%), Ceftazidime
(86.7%), Cefotaxime and Chloramphenicol (73.3%).
Cotrimoxazole, Gentamicin Cefepime Tetracycline
shows resistant above (60%). Klebsiella oxytoca is highly
susceptible to Polymyxin B and Amikacin (100%
both) other antibiotics like Imipenem, Cefotaxime,
Chloramphenicol Tetracycline Shown (50%) sensitive
by K. oxytoca. A study conducted by Chowdhury et
al. (2013) reported Klebsiella are highly sensitive to
Imipenem (100%) and Gentamicin Ceftazidime and
Ceftriaxone are highly resistant to Kiebsiella spp.
Similarly Rao et al. (2014) have similar result with the
present study, which shows maximum sensivity to
Imipenem, Amikacin and Piperacillin/Tazobactam
(76.92%) of each, but higher resistant to Ciprofloxacin,

Ampicillin and Cefotaxime.

In the present study, isolates of Acinetobacter spp. was
found highly resistant to commonly used antibiotics
Ampicillin, Ceftazidime, (100%) and
Tetracycline (71.4%), Amikacin (57.1%), Gentamycin
(71.4%). Whereas
Manyahi (2012) reported that Acinetobacter spp.

Cefotaxime
sensitive.

Imeipenem  (57.1%)

were highly resistant to Ceftazidime, Ciprofloxcin
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and Gentamicin and 40% of them being resistant to
Carbapenams. Idomir et al. (2009) also reported all
tested antibiotics are resistant by Acinetobacter spp.

except Carbapenam.

For Citrobacter spp. Amikacin and Polymyxin B (85.7%)
was the most effective antibiotic and Imipenem and
Pipera/Tazo (71.4%) and highly resistant to Ampicillin
(85.7%), Cefepime (100%), Cotrimoxazole (71.4%).
Proteus spp are highly susceptible to Imipenem,
Chlormphenicol, Ceftazidime, Amikacin, Cefepime
and Gentamicin (100%) but resistant to Polymyxin B,
Ampicillin and Cotrimoxazole (100%).

Resistance to Penicillins and Cephalosporins (Levy
and Marshall 2004) by Gram negative bacteria is most
commonly due to the production of - lactamase,
either chromosomally encoded or, more often, plasmid
mediated. Other important mechanisms of resistance
include alteration in penicillin binding protein (PBPs),
decreased penetration of the antibiotics to the bacterial
cell or combinations of these resistance strategies
(Deloney and Schiller 2000). Active efflux pumps in
Gram negative bacteria which execrete drugs including
multidrug efflux pumps, can also confer to resistance
to B-lactams

The most effective antibiotic against S. aureus was
Amikacin (94.3%) followed by Gentamicin (92.5%)
and Chloramphenicol (77.4%), only Cefoxitin (56.6%).
Antibiotics such as Erythromycin, Cotrimoxazle and
Ciprofloxacin have sensitivity less than 40% and least
effective antibiotic was Penicillin (96.2%). The result
was similar in case of CoNS being most sensitive with
Chioramphenicol (80%), Amikacin (80%), followed
by Gentamicin (66.7%), Tertacycline (53.3%) and

Cefoxitine (53.3%) sensitive.

The least effective antibiotic was Penicillin (86.7%),
Erythromycin and Cotrimoxazole. A study carried
out by Amatya et al. (2015) in B & B Hospital Nepal,
Chloramphenicol (89.1%) and Gentamicin (52.2%)
which is similar to our findings. Poudel (2013) reported
that Chloramphenicol (98.9%) and Gentamicin (86.8%)
was the most effective antibiotics against S. aureus
which agreed with our findings. Andhoga et al. (2002)
in Kenya have reports S. aureus being highly resistance
to Chloramphenicol (84.8%). S. aureus causes clinically
relevant infections mostly because of its virulence
factors such as coagulase, catalase clumping factor A

and leucocidines (Dissemond 2009).
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CONCLUSION

In this study Gram positive bacteria was found
predominant over Gram negative bacteria. The most
common isolates were S. aureus (32.3%), E. coli (20.7%),
K. pneumoniae (9.1%) and P. aeruginosa (6.1%). Pattern
of bacterial isolates were similar in both inpatient and
outpatients. Theleast effective antibiotic was Ampicillin
(100% resistant) in case of Gram negative and Penicillin
(100% resistant) in case of Gram positive. Acinetobacter
spp. was highly resistant to different antibiotics.
Polymyxin B was the most effective antibiotic against
Gram negative bacteria like E. coli, Klebsiella spp.,
Proteus spp. and Citrobacter spp. Antibiotics like
Amikacin, Gentamicin and Chloramphenicol were

highly effective to Gram positive bacteria.
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