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Background: Pseudomonas aeruginosa is one of the leading causes of
hospital-acquired infections. Increased resistance in this organism
continues to pose a significant threat to patient care because of limited
therapeutic options. The main objective of this study was to find out the
prevalence and current antimicrobial susceptibility pattern of P.
aeruginosa isolates obtained from various clinical samples at a tertiary
care hospital.

Methods: The study was conducted in the Bacteriology laboratory of
the Department of Microbiology, Jashore Medical College Hospital,
Jashore, Bangladesh. All clinical samples received from various
departments from January 2021 to December 2021. The colonies which
were grown on culture media were identified by different standard
biochemical tests. Antimicrobial susceptibility testing was done using
Kirby—-the Bauer disc diffusion method and the results were interpreted
according to the CLSI guidelines. Quality control of the test was done
by standards ATCC strain of P. aeruginosa 27853.

Result: A total of 167 cultured organisms were recorded and analyzed
in this study. Among 167 cultured organisms, there were 37 isolates
identified as P. aeruginosa. Among the antibiotic sensitivity patterns of
P. aeruginosa, we found that the most sensitive drug was colistin 35
(94.59%), followed by levofloxacin 31(83.78%), cefuroxime axetil
29(78.38%), gentamicin 26(70.27%), and each cefperazone+sulbactum
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& netilmicin has a percentage of 24(64.86%) On the other hand, we
found P.aeruginosa showed resistance towards Ofloxacin 24(64.86%),
Piperacillin = 23(62.16%), Ceftazidime 21(56.76%), Cefoprazone
20(54.05%), Cefipime 20(54.05%), Aztreonam 19(51.35%),
Cefaprazone + sulbactum 16(43.24%) and Gentamycin 17(45.00%).

Conclusion: Most of the P. aeruginosa strains were isolated from
sputum, urine, respiratory secretions and pus samples and were found to

Corresponding author be MDR.
Dr. D. Dutta*

Piperacillin-tazobactam was the most
chemotherapeutic agent followed by Colistin and levofloxacin.

sensitive

2022, www.medrech.com

INTRODUCTION

The genus Pseudomonas, being one of
the most complex bacterial genera, contains
more than 140 species, among which most of
them are saprophytic. Around 25 species are
associated with humans to cause opportunistic
infections. Some of the important clinically
relevant species are P. aeruginosa, P.
fluorescens, P. putida, P. stutzeri, P. mallei, P.
pseudomallei, P. maltophilaand P.
putrefaciens."" ?Pseudomonas aeruginosa is
the most commonly identified one from the
clinical specimens of hospital-admitted
patients.> Even though it is a commensal of
microflora in healthy humans, it is a
commonly encountered causative agent of
infections seen in hospitalized patients,
particularly in burns, respiratory diseases, and
catheterized and immunocompromised
patients. It is one of the commonest gram-
negative bacteria that take advantage of an
individual’s weakened immune status to cause
infection by its tissue-damaging toxins.
Infections caused by Pseudomonas aeruginosa
can infect any anatomical site; hence it can be
isolated from various body fluids such as
wounds, urine, blood, eye or ear swabs, and
sputum. It is also a grave concern to cancer
and burns patients. It can cause infections such
as Urinary Tract Infections (UTI), respiratory
infections, particularly Ventilator-Associated
Pneumonia (VAP) in debilitated patients, bone
and joint infections, dermatitis, otitis media,
bacteremia and other numerous varieties of
systemic infections. * 3 It is ubiquitous in
nature. It can thrive and colonize anywhere,

being widely distributed in the environment-
soil, vegetation, water bodies, sewage,
hospitals and even on the moist sites of the
skin of healthy individuals. And its ability to
resist antibacterial and antiseptic agents makes
it more complex. This organism is hard to treat
because of its acquired and intrinsic resistance.
(1.6 The defense mechanism of Pseudomonas
aeruginosa makes it immune to many
antibiotics by different means such as
chromosomally encoded genes, restricted outer
membrane  permeability, production of
antibiotic inactivating enzymes or the efflux
system that pumps antibiotics out of the cell. -
¥ Keeping in view the knowledge about the
ability of Pseudomonas spp. to thrive in a
myriad of habitats, its etiology as well as the
pathology and its wide range of mechanisms
of resistance to antibiotics. Independent risk
factors have been identified for multi drug-
resistant (MDR) or pan-resistant P. aeruginosa
infection like prior to use of antibiotics,
history of P. aeruginosa infection or
colonization within the previous year, length
of hospital stay, being admitted as in-patient or
in the intensive care unit (ICU), mechanical
ventilation, malignant disease and history of
chronic obstructive pulmonary disease.®-!%!D
The antibiotic resistance mechanisms include
the acquisition of extended-spectrum [-
lactamases, carbapenemases, aminoglycoside
modifying enzymes, and 16S ribosomal
ribonucleic acid methylases. Mutational
changes causing the wup-regulation of
multidrug efflux pumps, depression of ampC,
modification of antimicrobial targets and
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changes in the outer membrane permeability
barrier are also described.'” Development of
antimicrobial resistance limits the therapeutic
options that lead to high mortality and
morbidity.!>  Emergence  of  antibiotic
resistance in P. aeruginosa has been an
increasing trend. There is a diversity of
definitions to describe MDR isolates of P.
aeruginosa. According to different studies, the
term MDR P. aeruginosa has been described
as resistance to at least three antibiotics from a
variety of antibiotic classes, mainly
Aminoglycosides, Penicillins, Carbapenems,
Cephalosporins and Quinolones.'* Hidron et
al, considered MDR P. aeruginosa when
resistant to only a single important anti -P.
aeruginosa agent.!> Current study followed the
definition of MDR P. aeruginosa as stated by
European Center for Disease Prevention and
Control (ECDC) and Centre for Disease
Control and Prevention (CDC), where MDR P.
aeruginosa was defined as the one that has
acquired non-susceptibility to atleast one agent
in three or more categories of antimicrobials.'®
Therefore, knowledge of the current drug
resistance pattern of the common pathogenic
bacteria in a particular region is useful in
clinical practice. Hence, the present study was
conducted to find out the prevalence and the
antimicrobial susceptibility pattern of P.
aeruginosa isolates obtained from various
clinical samples at the Microbiology
department in Jashore medical college
hospital.
METHODOLOGY & MATERIALS

The present study was conducted in the
Bacteriology laboratory of the Department of
Microbiology, Jashore Medical College
Hospital, Jashore, Bangladesh. All clinical
samples received from various departments
from January 2021 to December 2021 were
processed for isolation and identification of P.
aeruginosa was made according to the
Standard microbiological techniques. Blood
agar, MacConkey agar and Nutrient agar were
used as growth media for the culturing of

samples [7]. The plates were then incubated at
37°C for 24 hours to get the growth and were
then processed further for identification using
standard procedures. P. aeruginosa was
identified by -Gram staining, motility test and
biochemical tests like the oxidase test, O/F
test, and growth at 420 C8

Antibiotic sensitivity pattern of P.
aeruginosa isolates to Ceftazidime (30mcg),
Cefipime(30mcg), Piperacillin+Tazobactum
(5mcg), Cefperazone+sulbactum (75/30mcg),
Azetreonam (5mcg), Imipenem (10mcg),
Meropenem (10mcg), Gentamicin (10mcg),
Amikacin  (30mcg), Netilmicin (5mcg),
Colistin  (10mcg), Ciprofloxacin (5mcg),
Ofloxacin  (30mcg), Levofloxacin(Smcg),
Cefuroxime+Clavulanic (30 mcg),
Amoxicillin+Clavulanic acid (30 mcg),
Cefuroxime axetil (30 mcg) was investigated
by Kirby-Bauer method on Mueller Hinton
Agar (MHA). The final bacterium inoculation
concentration was approx 108 cfu/ml which
was equal to 0.5 McFarland. MHA plates were
incubated overnight at 370, and the diameter
of each inhibition zone was measured with a
special scale supplied by Himedia Mumbai.8.
Statistical analysis was done by descriptive
statistics using simple ratios and percentages.
Microsoft Office 2010 was used to generate
Tables.
RESULT

A total of 167 cultured organisms were
recorded and analyzed in this study. Among
167 cultured organisms, there were 37 isolates
identified as P. aeruginosa. Out of 37 isolated
P. aeruginosa, the most common specimens
with positive growth were wound swab
3(42.86%), sputum  17(28.81%), urine
7(17.95%), respiratory secretions 6(23.08%),
pus 3(11.11%), blood 1(11.11%) as shown in
Table 1. Among 37 P. aeruginosa, 23(62.39%)
cases were isolated from male patients, and
14(37.61%) were from female patients, as
shown in Figure 1. The highest number of P.
aeruginosa was recovered from patients who
were more than 40 up to 60 years of age
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15(40.54%), followed by those who were
more than 60 years of age 9(24.32%), as
shown in Table 2. Figure 2 shows that most
isolates (81.20%) were recovered from
patients attending inpatient departments than
from outpatient departments (18.80%). Table-
3 shows antibiotic sensitivity patterns of P.
aeruginosa. We found that the most sensitive
drug was Colistin 35(94.59%), followed by

Levofloxacin 31 (83.78%),
Amoxicillin+Clavulanic acid 30 (81.08%),
Cefuroxime axetil 29 (78.38%),
Cefuroxime+Clavulanic 28 (75.68%),
Imipenem 23  (62.16%), Ciprofloxacin
22(59.46%),  Amikacin 21 (56.76%),
Cefperazone+sulbactum 21 (56.76%),

Azetreonam  20(54.05%), Netilmicin 19
(51.35%), Gentamicin 18 (48.65%),
Meropenem 17 (45.95%), Cefipime 17
(45.95%), Ceftazidime 19  (43.24%),
Piperacillin+Tazobactum 13 (35.14%) and
Ofloxacin 13(35.14%). On the other hand, we
found P.aeruginosa showed resistance towards
Ofloxacin 24 (64.86%),

Piperacillin+Tazobactum 24
Ceftazidime 21 (56.76%), Meropenem
20(54.05%),  Cefipime 20  (54.05%),
Gentamicin 19 (51.35%), Netilmicin 18
(48.65%), Azetreonam 17 (45.95%), Amikacin
16(43.24%)), Cefperazone+sulbactum
16(43.24%), Ciprofloxacin 15 (40.54%),

(64.86%),

Imipenem 14 (37.84%),
Cefuroxime+Clavulanic acid 9 (24.32%),
Cefuroxime axetil 8 (21.62%),

Amoxicillin+Clavulanic acid 7 (18.32%),
Levofloxacin 6 (16.22%), Colistin 2 (5.41%).
Table 4 shows the distribution of MDR
P.aeruginosa  isolates  among  clinical
specimens showed out of 37 sample
18(48.65%) were MDR P.aeruginosa where in
relation to individual source, wound swab
2(66.67%), sputum  9(52.94%),  urine
2(28.00%), respiratory secretions 4(99.67%),
pus 1(50.00%) were MDR strains but there
were no MDR P.aeruginosa isolates from
blood samples.

Table-1: Distribution of total isolates of P. aeruginosa strains from different samples (N=37)

Clinical samples Total No of Sample Total ! solates Of. P. Percgntage

aeruginosa strains (%)

Sputum 59 17 28.81

Urine 39 7 17.95

Pus 27 3 11.11

Wound swab 7 3 42.86

Respiratory secretions

(E.T. tip/ bronchial wash 26 6 23.08
etc.)

Blood 9 1 11.11

Total 167 37 22.16
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Gender

" Male '™ Female

Figure-1: Gender distribution of P. aeruginosastrains(N=37).

Table-2: Age-wise distribution of isolates of P.aeruginosa (N=37)

Age in years | Total samples | Percentage (%)
0-15 2 5.41
16-30 4 10.81
31-45 7 18.92
46-60 15 40.54
>60 9 24.32
Total 37 100.00

MIPD 4OPD

Distribution of IPD and OPD

Figure-2: Distribution of P. aeruginosa strains among outpatient department (OPD) and inpatient
department (IPD) (N=37)
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Table-3: Antimicrobial susceptibility of P. aeruginosa isolates (n = 117) to various
antibiotics(N=37).

S. Name of Sensitivity number of | Sensitivit | Resistant number of | Resistanc
No antibiotics samples y % samples e %
1 | Ceftazidime 16 43.24 21 56.76
2 | Cefipime 17 45.95 20 54.05
3 | Piperacillint 13 35.14 24 64.86
Tazobactum
4 | Celperazone+ 21 56.76 16 43.24
sulbactum
5 | Azetreonam 20 54.05 17 45.95
6 | Imipenem 23 62.16 14 37.84
7 | Meropenem 17 45.95 20 54.05
8 | Gentamicin 18 48.65 19 51.35
9 | Amikacin 21 56.76 16 43.24
10 | Netilmicin 19 51.35 18 48.65
11 | Colistin 35 94.59 2 541
12 | Ciprofloxacin 22 59.46 15 40.54
13 | Ofloxacin 13 35.14 24 64.86
14 | Levofloxacin 31 83.78 6 16.22
15 | Gefuroximet 28 75.68 9 24.32
Clavulanic acid
16 | Amoxicillint 30 81.08 7 18.92
Clavulanic acid
j7 | Cefuroxime 29 78.38 8 21.62
axetil

Table-4: Distribution of MDR P. aeruginosa isolates among clinical specimens (N=37)

S. . . Total number of Number of MDR Percentage (%) of MDR
Clinical samples . . .

No. samples strains isolation

1 Sputum 17 9 52.94

2 Urine 7 2 25.00

3 Pus 3 1 50.00

4 Wound swab 3 2 66.67

5 Respiratory 6 4 66.67

secretions
6 Blood 1 0 0.00
Total 37 18 48.65

DISCUSSION intrinsic ability to resist many classes of

P. aeruginosa presents a serious
therapeutic challenge for the treatment of both
communities acquired and nosocomial
infections. Infections caused by P. aeruginosa
are notoriously difficult to treat due to its

antibiotics as well as its ability to acquire
resistance. Our study measures the rate of
isolation of P. aeruginosa (22.15%) which is
quite similar to previous studies by Tadvi et
al.'” (22.67%), Viren et al'® (26.79%), and
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Ruhil et al' (27.70%). The occurrence of P.
aeruginosa is found to be higher in males, in
age group >60 & 46-60 years and in inpatients
& surgery department, which is same as
reported by Viren et. Al'®, Ali Hussein et al*°,
Shampa et al’! and Rakesh et al.?> Most of
isolates showed that the most sensitive drug
was colistin  35(94.59%), followed by

Levofloxacin 31 (83.78%),
Amoxicillin+Clavulanic acid 30 (81.08%),
Cefuroxime axetil 29 (78.38%),
Cefuroxime+Clavulanic 28 (75.68%),
Imipenem 23(62.16%), Ciprofloxacin
22(59.46%),  Amikacin 21 (56.76%),
Cefperazone+sulbactum 21 (56.76%),
Azetreonam 20  (54.05%), Netilmicin
19(51.35%), Gentamicin 18 (48.65%),
Meropenem 17 (45.95%), Cefipime

17(45.95%), Ceftazidime 19 (43.24%),
Piperacillin+Tazobactum 13 (35.14%),
Ofloxacin 13 (35.14%), Sensitivity pattern of
P. aeruginosa nearly coincides with that of
Viren et al., Tadvi et al.!” , Ruhil et al.'®, and
Aggarwal et al?> P. aeruginosa showed
resistance towards Ofloxacin 24 (64.86%),
Piperacillin+Tazobactum 24 (64.86%),
Ceftazidime 21 (56.76%), Meropenem 20
(54.05%), Cefipime 20 (54.05%), Gentamicin
19 (51.35%), Netilmicin 18 (48.65%),
Azetreonam 17 (45.95%), Amikacin 16

(43.24%), Cefperazone+sulbactum 16
(43.24%), Ciprofloxacin 15  (40.54%),
Imipenem 14 (37.84%),
Cefuroxime+Clavulanic acid 9 (24.32%),
Cefuroxime axetil 8 (21.62%),

Amoxicillin+Clavulanic acid 7 (18.32%),
Levofloxacin 6(16.22%), Colistin 2 (5.41%),
which was comparable with previous studies
done in India as by Arora et al.?*, Jamshaid et
al®® and Bhatt et al.® In present study
prevalence of MDR P.aeruginosa was
24.15%,which is very much close to the study
by Chander et al*® (20.69%) and Shampa et
al.?! (18.00%).

LIMITATIONS OF THE STUDY:

The study was conducted in a single
hospital with small sample size. So, the results
may not represent the whole community.
CONCLUSION AND
RECOMMENDATIONS

Inevitably, the antibiotic susceptibility
pattern of Dbacterial pathogens like P.
aeruginosa in specialized clinical units should
be continuously monitored to minimize the
resistance to the use of routine antibiotics.
Judicious usage of antibiotics and creating a
standard antibiotic policy that supports the
clinician to choose the appropriate drug of
choice helps in preventing drug resistance,
whereas proper infection control measures and
timely identification of resistant pathogens can
help in reducing the spread of multidrug-
resistant strains. An increase in antibacterial
resistance in P. aeruginosa is a cause of
concern. Regular antimicrobial susceptibility
monitoring is essential for local, regional, and
national level isolates. This would help
prescribe  the right combination of
chemotherapeutic agents and prevent the
emergence of MDR strains of P. aeruginosa.
Conflict of interest: None declared
Ethical approval: The study was approved by
the Institutional Ethics Committee.
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