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Abstract

Pseudomonas aeruginosa is emerging as a major nosocomial pathogen. It has intrinsic as well as acquired resistance to many

available antimicrobial drugs. It is a retrospective study carried out from February 2017 to December 2017 in department of

Microbiology at National Medical College and Teaching Hospital, Birgunj, Nepal. This study aimed to evaluate the antimicrobial

profile of Pseudomonas aeruginosa isolated from different clinical samples. A total of 2000 different clinical samples from suspected

patients with 990 males and 1010 females were processed using conventional bacteriological methods. From total samples 83

(4.15%) were isolated and identified Pseudomonas aeruginosa. Among the specimens Pus was the most frequent for Pseudomonas
aeruginosa infections with 38 (45.78%) followed by urine 18 (21.68%), blood 16 (19.27%) and ear swab 2 (2.40%). Regarding the
antibiotic sensitivity pattern Pseudomonas aeruginosa shown sensitive to Piperacillin/Tazobactam (56.67%) followed gentamicin

(37.93%), imipenem (31.91%), amikacin (20.40%).
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Introduction

Infections caused by different resistant microorganisms are the
principle health problems resulting serious illness and death in
developing countries [1]. Pseudomonas aeroginosa made 80% op-
portunistic infections and 50% deaths in patients of cystic fibrosis,
cancer, and burns [2]. Pseudomonas species causes endocarditis,
pneumonia and infections of the urinary tract, central nervous
system, wounds, eyes, ears, skin and musculo-skeletal system [3].
Pseudomonas aeruginosa causes nosocomial infections due to im-
munocompromised patients, the high carrier of multi-drug resis-
tant strains and prior use of broad spectrum antibiotics [4]. Once
chronic infection with Pseudomonas aeruginosa made difficult to
eradicate and increased mortality and morbidity [3]. Pseudomonas
aeroginosa resisting mechanical forces and penetration of toxic
chemicals like antibiotic chemicals, and host defense molecules
through biofilm formation, quorum sensing and secretion of many

proteases [5-7].

Contaminated medical devices and hospital environment are
the major source of infection with P aeruginosa and made high
mortality due to bacterial resistance to antibiotics and a weak host
defense system [8,9]. In form of multi-drug resistant P. aeruginosa
has made serious problem of wound and burn infections [10]. P
aeruginosa strains found in hospital environment in areas like door
handles, beds, sinks, table tops, toilets and others [11,12].

Epidemiological survey specify that antibiotic resistance shown
more in clinical isolates of Pseudomonas aeruginosa and more than
70% were estimated to be resistant to at least one of the currently
available antibiotics [13,14]. Due to which it is so-called superbugs
[15].

Materials and Methods

A total of 83 Pseudomonas aeroginosa were isolated from 2000

different clinical samples like pus, blood, urine, sputum, throat
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swab, pleural fluid, synovial fluid, ascetic fluid, ear swab, cerebro-
spinal fluid (CSF), stool and high viginal swab in National Medical
College and Teaching Hospital, Birgunj, Nepal from February 2017
to December 2017. The samples were inoculated on different me-
dia like Nutrient Agar, Blood Agar and MacConkey Agar for isolation
as per the Standard Operative Procedure CLSI following GTP [16].

Pseudomonas aeruginosa were further identified by use of In-
dole, Citrate, Triple sugar iron (TSI), Catalase, Oxidase and physi-
ologically by Urea hydrolysis and Mannitol motility [17].

The antibiotic susceptibility pattern of 83 Pseudomonas
aeroginosa was determined by modified Kirby Bauer disc diffu-
sion method against the following antibiotics: Gentamicin (10ug),
ciprofloxacin (5pg), Cefixime (5pg), Levofloxacin (5pg), Ceftriax-
one (30pg), Amikacin (30pg), Carbenicillin (100pg), Ceftazidime
(30ug), Piperacillin (30ug), Ceftazidime-sulbactam(CAS), Imipe-
nem (10pg), Cefotaxime (30pg), Ampicillin (10pg), Piperacillin/
Tazobactam (100/10pg), Ofloxacin (5ug) (Himedia, India). All tests
were performed on Muller-Hinton agar, and were interpreted after
incubation for 24 h at 37°C. The zone diameters measured around
each disk were interpreted on the basis the Clinical and Laboratory
Standards Institute (CLSI) [16].

Results

In this study 2000 different clinical samples were included and
the distribution of clinical specimens was represented as in Figure
1. Among the samples regarding gender 990 (49.5%) male and
1010 (50.5%) were considered during the collection of samples
that shown in Figure 2. Among total samples 83 (4.15%) were iso-
lated and identified which was shown in Table1.The isolation of
Pseudomonas aeruginosa was more in pus sample 38 (45.79%) fol-
lowed urine sample 18 (41.87%) and blood sample 16 (19.27%).
Antibiotic susceptibility test of Pseudomonas aeroginosa against
15 different types of antibiotics is demonstrated in Table 2. Re-
garding the result of this study showed, the highest resistance
rate was found for Ceftazidime (89.83%) followed by Carbenicil-
lin (79.31%), Piperacillin (60%), Ceftazidime-sulbactam (65.71%),
Amikacin (38.77%). The resistance rate was not found for Piper-
acillin/Tazobactam (0%).

Discussion

Pseudomonas aeruginosa is mainly found in hospital environ-
ment as nosocomial pathogens. It causes major infections like
wound, sepsis, UTIs and otitis externa. P aeruginosa is usually
found in cystic fibrosis, organ transplants and leukemia patients.

Infections with P. aeruginosa have high mortality rates [18,19]. In
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Figure 1: Distribution of clinical samples.
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Figure 2: Gendrewise distribution of Specimens.

Specimens No. of specimens | Paeroginosa (%)
Ascitic Fluid 7 0 (0%)
Ear swab 4 2 (50%)
Blood 529 16 (3.02%)
Cerebrospinal Fluid 65 0 (0%)
Pus 488 38 (7.7%)
Pleural Fluid 21 0 (0%)
Synovial Fluid 8 0 (0%)
Sputum 136 9 (6.61%)
Stool 23 0 (0%)
Throat swab 8 0 (0%)
Urine 636 18 (2.83%)
High vaginal swab 75 0 (0%)
Total 2000 83 (4.15%)

Table 1: Isolation and Identification of P aeroginosa

from different clinical samples.
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e Sensitive Intermediate Resistant

No. % No. % No. %
Amikacin 10/49 20.40 20/49 40.81 19/49 38.77
Carbenicillin 5/58 8.7 7/58 12.06 46/58 79.31
Cefixime 1/29 3.45 5/29 17.24 23/29 79.31
Ceftazidime 0/59 0 6/59 10.16 53/59 89.83
Ciprofloxacin 9/28 32.14 2/28 7.14 17/28 60.71
Piperacillin 6/55 10.90 16/55 29.09 33/55 60
Ceftazidime- 2/35 5.71 10/35 28.57 23/35 65.71
sulbactam
Imipenem 15/47 3191 19/47 40.42 13/47 27.65
Ceftriaxone 2/18 11.11 3/18 16.67 13/18 72.23
Ampicillin 0/25 0 1/25 4 24/25 96
Piperacillin/ 17/30 56.67 13/30 43.34 0/30 0
Tazobactam
Gentamicin 11/29 37.93 4/29 13.79 14/29 48.27

Table 2: Antibiotic resistance pattern in Pseudomonas aeruginosa.

the study, the isolation and antibiotic susceptibility pattern were
comparable with other studies. Pseudomonas species found as part
of the normal flora of human skin. It causes infection in healthy
individuals but causes serious infection in immunocompromised
hosts such as those with severe burns or wound surgery [20].
the most frequent of P aeruginosa were isolated from pus sample
(45.78%), followed by urine (21.68%), blood (19.27%), sputum
(10.84%) and ear swab (2.40%). Our finding are comparable with
other studies [21,22]. [23,24].

The bacteria changed resistance to different antibiotics by the
process of acquiring resistance genes and mutation [23]. Increase
of resistant strains especially among nosocomial infections has
been reported world-wide [24-26,] and it created the major ther-
apeutic problem in treatment due to this pathogens. Literature
showed high rate of resistance against cephalosporins, quinolones
and carbapenems in P aeruginosa [27-29]. In the present work,
the isolates are sensitive to Piperacillin/Tazobactam (56.67%)
followed by Gentamicin (37.93%), Imipenem (31.91%), Amikacin
(20.40%), Ceftazidime (0%), Ampicillin (0%).The results obtained

are in line with studies of other researchers [27,30-32].

Our results indicate that Paeruginosa strains in our hospital
have higher resistance to Ampicillin and Ceftazidime while more
sensitive to Piperacillin/Tazobactam and Gentamicin. This should

be consider by the clinicians during antimicrobial therapy.

Conclusion

P aeruginosa is a leading cause of nosocomial infection in hos-
pital environment. Unnecessary use of antibiotics changed bacteria
to multidrug resistant strains. In our study, strains are more sen-
sitive to combination drugs like piperacillin+tazobactum and Gen-
tamicin and carbapenems like imipenem. A more restricted and
rational use of these drugs is necessary. A regular monitoring of
antimicrobial susceptibility pattern is essential to guide the physi-
cians in prescribing right combination of drugs and emergence of

multidrug resistance strains of P. aeruginosa
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