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ABSTRACT
Objective: Resistance to antipseudomonal antibiotics is increasing worldwide. Area-wise studies on
antimicrobial susceptibility patterns are essential to guide policy on the appropriate use of antibiotics.
The present study was conducted to find out the current antimicrobial susceptibility pattern of
P.aeruginosa isolates obtained from various clinical samples at our hospital.
Methods and Material: The present study was conducted in a tertiary care hospital in Rajahmundry,
Andhra Pradesh , India , during Jan 2011 — Jun 2012. 107 clinical isolates of P.aeruginosa obtained
from various clinical samples were studied. They were identified by Routine standard operative
procedures. Antimicrobial susceptibility testing was done by Kirby-Bauer disk diffusion method and
the results were interpreted according to the CLSI guidelines.Data obtained was analysed and presented
in counts and percentages. 95 % confidence interval and p values were also calculated as applicable.
Results:  Imipenem was the most active antibiotic with 95.3 % susceptibility rate followed by
Piperacillin-Tazobactem [89.7% ] and Levofloxacin [ 84.1% ] . Amikacin showed better susceptibility
rate [74.7%] when compared to that of Gentamicin [65.4%]. The susceptibility rates to Cephalosporins
and Aztreonam were relatively low. Most of the P.aeruginosa strains were isolated from clinical
samples like pus [32.7% ],urine [ 26.1% ], and respiratory secretions [ 22.4% ]. 29 [27.1%] out of 107
clinical isolates of P.aeruginosa were found to be multidrug resistant. Most of the MDR P.aeruginosa
strains were isolated from pus, urine, and respiratory secretions.
Conclusions: The overall resistance demonstrated by clinical isolates of P.aeruginosa is high. This can
be attributed to the inappropriate use of antibiotics. Guidelines on appropriate use of antibiotics not
only reduces the morbidity and mortality in the patients infected with P.aeruginosa but also controls the
emergence and spread of resistance among these pathogens.
Keywords: Antimicrobial agents, multidrug resistance, P. aeruginosa , susceptibility

INTRODUCTION

Pseudomonas aeruginosa is a very successful
opportunistic pathogen. It can survive harsh
environmental conditions and displays intrinsic
resistance to a wide variety of antimicrobial
agents that facilitates the organism’s ability to
survive in the hospital setting. It is a notable
cause of nosocomial infections of the respiratory
and urinary tracts, wounds, blood stream, and
even the central nervous system. In
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immunocompromised patients the infections are
often severe and frequently life-threatening. In
addition to its intrinsic resistance to various
antibiotics, it also readily acquires resistance to
the potentially active agents (1). Since some of
the resistance markers are carried by promiscuous
plasmids, the threat to human health is
compounded by the possibility of transmission of
the markers to other gram-negative pathogens (2).
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Resistance to antipseudomonal antibiotics is
increasing worldwide. This situation has been
compounded by the lack of new classes of
antipseudomonal drugs (3). Much of the
antimicrobial resistance problem stems from the
misuse of antibiotics, particularly excessive use.
One of the main antibiotic resistance
containement strategies is therefore to increase
appropriate use and to reduce misuse, of
antibiotics. Infection prevention and control
activities to limit the spread of resistant bacteria
are crucial (4).

Area-wise studies on antimicrobial susceptibility
profiles are essential to guide policy on the
appropriate use of antibiotics. The present study
was conducted to find out the antimicrobial
susceptibility pattern of P.aeruginosa isolates
obtained from various clinical samples at our
hospital. The information would be useful in
establishing empiric therapy guidelines and to
contribute data to larger more extensive
surveillance programs.

MATERIALS AND METHODS

The present study was conducted in the
department of Microbiology, GSL Medical
College & General Hospital, Rajahmundry,
Andhra Pradesh, India. 107 isolates of P.
aeruginosa were obtained from various samples
received in the laboratory during the period
January 2011 — June 2012. Ethical clearance was
obtained from the institute.

Routine standard operative procedures are
followed in the laboratory in isolating and
identifying the organisms from the clinical
samples. P. aeruginosa was identified by Gram
stain morphology, typical colony appearance,
characteristic sweet grape like odour, blue-green
appearance [pyocyanin pigment], motility and
positive oxidase reaction (5). Antimicrobial
susceptibility testing was done by Kirby-Bauer
disk diffusion method and results are interpreted
according to the Clinical and Laboratory
Standards Institute (CLSI) guidelines (6). Anti-
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pseudomonas antibiotics like piperacillin (100
mcg), piperacillin-tazobactum (100/10 mcg),
ceftazidime (30 mcg) , cefepime (30 mcg) ,
aztreonam (30 mcg), imipenem (10 mcg) ,
gentamicin (10 mcg) , amikacin (30 mcg),
ciprofloxacin (5 mcg) and levofloxacin (5 mcg)
were tested (HIMEDIA, MUMBAI, INDIA) .
Multi-drug  resistant (MDR)  Pseudomonas
aeruginosa strains were defined as isolates
showing resistance to antibiotics from at least 3
of the 6 antipseudomonal classes of antimicrobial
drugs tested in this study: antipseudomonal
penicillins,  cephalosporins, monobactams,
carbapenems, aminoglycosides and
fluoroquinolones.

The data obtained in this study was summarized
by counts &  percentages.  Antibiotic
Susceptibility rates were presented with the
respective 95% confidence interval values.
Unpaired proportions were compared using Chi
Square test or Fisher’s Exact Probability test, as
appropriate . All analysis was two tailed and p <
0.05 was considered statistically significant.

RESULTS

The results of antimicrobial susceptibility of
P.aeruginosa clinical isolates to various
antibiotics tested in this study are shown in Table
— 1 & Figure - I . 95 % confidence interval data is
also presented. Imipenem was the most active
antibiotic with 95.3 % susceptibility rate. The
next  best  were  Piperacillin-tazobactam
combination and levofloxacin with susceptibility
rates of 89.7% and 84.1% respectively.

The susceptibility rates between antibiotics that
belonged to the same class were statistically
compared as mentioned in Table — 11, Il & IV.
Antimicrobial resistance patterns of P. aeruginosa
isolates to various antibiotics are shown in Table
— V. Out of 107 clinical isolates, 29 (27.1%) of P.
aeruginosa were found to be multidrug resistant.
The distribution pattern of P. aeruginosa isolates
among various clinical samples is shown in Table
-VI. Most of the P. aeruginosa strains were
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isolated from pus, urine, and respiratory
secretions.

The distribution pattern of MDR P.aeruginosa
isolates among various clinical samples studied is
shown in Table - VII. Most of the MDR
P.aeruginosa strains were isolated from pus,
urine, and respiratory secretions.

DISCUSSION

Antimicrobial surveillance should be done
periodically to monitor the current susceptibility
patterns in local hospitals (7) . In the present
study, Imipenem was the most active antibiotic
with 95.3 % susceptibility. This could be due to
its restricted use in our hospital. This observation
is in line with recent studies which reported very
good sensitivity to carbapenems (8,9) However,
some studies reported a notable resistance among
the isolates of P.aeruginosa against carbapenems
(7,10) . The second most active antibiotic was
Piperacillin  -Tazobactem with 89.7 %
susceptibility. It had significantly better
antibacterial activity against P.aeruginosa isolates
than Piperacillin [68.2%] alone . This finding is
in agreement with the study from Gujarat which
has recommended the use of Piperacillin-
Tazobactem like combinations against P.
aeruginosa infections (10). Levofloxacin had
better susceptibility rate [ 84.1% ] when
compared to Ciprofloxacin [ 70.0% ]. This
could be due to the overuse of Ciprofloxacin in
our setting. The susceptibility rates to
fluoroquinolones are better than previous Indian
studies (11, 12). However they are in favour to
the findings made in foreign studies (7, 13, 14).
Among aminoglycosides Amikacin showed better
susceptibility rate [74.7%] when compared to that
of Gentamicin [65.4%] and it was found
significant statistically. Better susceptibility rates
to Amikacin were also reported by previous
Indian studies (8,10 ) . They are generally used in
combination with an antipseudomonal beta-
lactam antibiotic. Amikacin use may be restricted
to severe nosocomial infections (10).
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The rate of Susceptibility to Ceftazidime was
47.6 %. It was relatively low compared to  the
rates reported in various other studies
(8,12,13,14) . This may be related to its frequent
use in hospitalised patients where the possibility
of emergence of resistance is high. However, the
rate was better than that reported from Salem
(12).

Interestingly, the susceptibility rate to Aztreonam
[53.2%] was not high even though it was not a
commonly used antibiotic.

Most of the P.aeruginosa strains were isolated
from clinical samples like pus [ 32.7% ], urine [
26.1% ], and respiratory secretions [ 22.4% 1] .
Out of 107 clinical isolates of P. aeruginosa , 29 [
27.1% ] were multidrug resistant [ MDR ]. Most
of these were isolated from pus, urine, and
respiratory  secretions. This indicates that
infections with most resistant strains of
P.aeruginosa are frequently encounterd in ICU
units and post operative wards. This could be due
to the frequent use of multiple antibiotics in
critical care units. High prevalence rates of MDR
P.aeruginosa strains in respiratory secretions was
also reported by studies from Salem and Malaysia
(7,12) . However, a standard definition of
P.aeruginosa multidrug resistance would allow
better comparisons between studies (7).

CONCLUSION

The overall resistance demonstrated by clinical
isolates of P.aeruginosa is high. This can be
attributed to the inappropriate use of antibiotics.
Our study should guide clinicians on appropriate
use of antibiotics. This not only reduces the
morbidity and mortality in the patients infected
with  P.aeruginosa but also controls the
emergence and spread of resistance among these
pathogens. Regular monitoring of the use of
antibiotics helps in preserving the effectiveness
of antibiotics.
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Table- I : Antimicrobial susceptibility of P. aeruginosa isolates ( n = 107 ) to various antibiotics.

. . Sensitive Resistant
Antimicrobial 95% Corfid 95% Corfid
agents Number (% ) o Confidence Number (% ) 6 Confidence
Interval Interval
Piperacillin 73(68.2) 58.90 - 78.28 34 (31.8) 23.72-41.10
Piperacillin +
Tazobactum 96 (89.7) 82.52 - 96.16 11(10.3) 05.84 - 17.48
Ceftazidime 51 (47.6) 38.45 - 57.04 56 (52.4) 42.96 — 61.55
Cefepime 53 (49.5) 40.24 - 58.86 54 (50.5) 41.14 -59.76
Aztreonam 57 (53.2) 43.87 — 62.45 50 (46.8) 37.55-56.13
Imipenem 102 (95.3) 89.52 - 97.99 5(4.7) 2.01-10.48
Gentamicin 70 (65.4) 56.02 — 73.76 37(34.6) 26.24 - 43.98
Amikacin 80 (74.7) 65.78 — 82.04 27 (25.3) 17.96 — 34.22
Ciprofloxacin 75(70.0) 60.85 — 77.95 32(30.0) 22.05-39.15
Levofloxacin 90 (84.1) 76.02 — 89.84 17 (15.9) 10.16 — 23.98
Figure — I : Susceptibility Rates of P. aeruginosa isolates to various antibiotics tested
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Table — Il : Comparative analysis of susceptibility pattern between Piperacillin and Piperacillin +
Tazobactum combination
Antimicrobial agents No. sensitive | No. Resistant Total P Value
Piperacillin 73 34 107 0.0002 *
Piperacillin+ Tazobactum 96 11 107 ( < 0.001)
* Statistically significant
Table - 111 : Comparative analysis of susceptibility pattern among Aminoglycosides tested
Antimicrobial agents No. sensitive | No. Resistant Total P Value
Gentamicin 70 37 107 0.1788 *
Amikacin 80 27 107 (>0.1)
* Statistically not significant
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Table — 1V : Comparative analysis of susceptibility pattern among Fluroquinolones tested

Antimicrobial agents

No. sensitive | No. Resistant Total P Value
Ciprofloxacin 75 32 107 0.0221 *
Levofloxacin 90 17 107 (< 0.03)

( n=107) * Statistically significant

Table — V : Antimicrobial Resistance Patterns of P. aeruginosa isolates (n =107 )

No. of Pseudomonas aeruginosa

isolates (n=107)

Resistant to no. of classes of

antibiotics tested

21

41

16

19

9

1

AWM= O

Table - VI: Distribution of P. aeruginosa isolates among clinical specimens

Clinical Sample No. of Isolates (%)

Respiratory Secretions 24 (22.4 %)
Blood 5 (46%)
Urine 28 (26.1%)
Pus 35(32.7%)

Ear Swab 10(9.3%)

Eye Swab 2(1.8%)

CSF 2(1.8%)

Stool 1(0.9%)

Total 107

Table - VII : Distribution of MDR Pseudomonas aeruginosa isolates among clinical specimens

Clinical Sample Total No. of Isolates No. of MDR lIsolates ( % )

(n=107) (n=29)

Respiratory Secretions 24 12 (50 %)
Blood 5 1(20%)
Urine 28 7(25%)

Pus 35 7(25%)

Ear Swab 10 2(20%)
Eye Swab 2 0(0%)
CSF 2 0(0%)
Stool 1 0(0%)

Total 107 29
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