
INTRODUCTION
Pseudomonas aeruginosa is a non fermenter, oxidase 
positive, pigment producing gram negative bacilli which is a 
major nosocomial pathogen. It produces manifestations such 
as Ventilator associated pneumonia (VAP), Chronic 
respiratory tract infections (especially in cystic brosis 
patients), Bacteremia, Infective endocarditis, Ear infections 
such as swimmer's ear (among children) and malignant otitis 
externa (in elderly diabetic patients), Corneal ulcers (in 
contact lens wearers), Shanghai fever, Skin and soft tissue 
infections (in burn patients), Ecthyma gangrenosum, 
Dermatitis, Toe-web infection, Green nail syndrome, Cellulitis. 
It is also implicated in the causation of Osteomyelitis, Septic 
arthritis, Meningitis and Urinary tract infection. Pathogenesis 
of Pseudomonas is greatly attributed to its ability to develop 
widespread resistance to multiple antibiotics and 
disinfectants. This species is inherently resistant to most of the 
antibiotics and only limited antimicrobial agents have 
antipseudomonal action such as Penicillins (Piperacillin, 
Mezlocillin, Ticarcillin), Cephalosporins (Ceftazidime, 
Cefoperazone, Ceftolozane and Cefepime),  Beta-
lactam/Beta-lactamase inhibitor combination (Piperacillin-
Tazobactam, Cefoperazone-sulbactam), Carbapenems 
(Imipenem, Doripenem, Meropenem), Monobactams 
(Aztreonam), Aminoglycosides (Tobramycin, Gentamicin, 
Amikacin), Quinolones (Ciprooxacin, Levooxacin), 

1Polymyxins (Polymyxin B, Colisitn) . 

As a third generation cephalosporin, Ceftazidime (CAZ) has 
broad-spectrum activity and inhibits cell wall synthesis by 
binding to penicillin-binding proteins (PBPs) of Gram-

2negative bacilli .A surge in ceftazidime resistance in human 
clinical isolates of P. aeruginosa results from the production of 
acquired β-lactamase, the constitutive overproduction of 
AmpC, or an activationof the MexAB-OprM or MexXY-OprM 

3,4,5,6,7,8,9,10efux systems .Studies have shown that P. aeruginosa 
is exceptionally problematic in terms of antimicrobial 
resistance because of its rapid ability to develop resistance 
and the multiple mechanisms by which it can become 

11resistant to a variety of antimicrobials .

Antimicrobial susceptibility pattern of microorganisms varies 
with time, place and depends on the emergence of new 
resistant strain. Ceftazidime is an important and effective 
antimicrobial agent for the therapy of serious infections due to 
multidrug resistance in P. aeruginosa. It is important to 
consider resistance to this antimicrobial when selecting the 
regimen. Thus, consistent data on the same is mandatory for 
clinicians to decide appropriate treatment strategy. This will 
eventually help in time management, accurate administration 
of drug; reduce possibility of drug resistance and therapy 
failure. The widespread use of broad-spectrum antibiotics in 
the hospital is probably responsible for the emergence of 
resistant strain.

Thus, this study was designed to isolate Ceftazidime resistant 
Pseudomonas aeruginosa strains from pus samples.

MATERIALS AND METHODS :
The present study was done in the Bacteriology section of the 
Dept. of Microbiology, GMC, Jammu spanning a period of 6 
months . 

Various pus samples received in the Bacteriology Lab from 
various wards were processed as per standard protocols. 
Swabs were processed for direct examination by Gram's 
Stain, then inoculation was done by Streak method on Blood 
Agar and Mac Conkey Agar plates. 

Samples like Endotracheal tip culture were inoculated by roll 
plate technique. Inoculated plates were subjected to aerobic 
incubation at 37 ° C for 24 hours. 

Next day identication was done by colony morphology, 
Gram's staining and conventional biochemical tests as per 
standardized protocols of our laboratory . 

Antibiotic sensitivity was performed by using Kirby- Bauer disc 
diffusion method as per Clinical Laboratory Standards 
Institute (CLSI) guidelines. Antibiotic discs were applied on 
Mueller- Hinton Agar. Antibiotic discs tested were Ampicillin, 
Ceftazidime, Imipenem, Piperacill in- Tazobactam, 
Gentamycin, Amikacin, Levooxacin. 

RESULTS :

Figure 1 : Graph demonstrating various organisms isolated 
from different samples

Figure 2 : Depicting distribution of Pseudomonas according 
to the type of specimen 
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Table 1: Demonstrating the distribution of Pseudomonas sp

Table 2: Antibiotic Susceptibility prole of Psedomonas 
aeruginosa

Figure 3 : Depicting the percentage of Ceftazidime resistant 
isolates

DISCUSSION :
Pseudomonas aeruginosa is an important cause of 

(12)nosocomial infections associated with high mortality rates . 
This high pathogenicity is attributed to its intrinsic resistance 
to a wide array of antibiotics and the ability to develop 

(13)multidrug resistance in the hospital environment . 
Ceftazidime belongs to the third generation Cephalosporin 
group and is considered as one of the major antimicrobials in 

(14,15)the treatment of Pseudomonas aeruginosa infections . But 
resistance to this antibiotic is emerging very fast and is 
responsible for occurrence of resistant infections in the 
hospital environment. Ceftazidime resistant isolates are 
known to arise through the horizontal acquisition of _β-
lactamases or altered expression of the chromosomal drug-

(16)inducible wide-spectrum class C _β-lactamase AmpC . 
Hence , our study was planned to recognise the percentage of 
such resistant isolates from the hospital environment. 

Our study demonstrated a high percentage of Ceftazidime 
resistance (92.8 %) in Peudomonas aeruginosa which is 

(17,18)consistent with study by Mahmoud et al (91%)  while a 
(19)study by Gupta et al 2016  showed 68.5 % of Ceftazidime 

resistance. This high resistance is attributed to unchecked use 
of antibiotics in the hospital. High level resistance was also 
seen with Ampicillin (85 %), Piperacillin- Tazobactam (64.2 %). 
Low resistance was seen with Imipenem (21.4 %). Netilmicin 
(35.7 %), Amikacin (42.8 %). This was comparable with study 

(20)by Hasuuna et al 2015 . 

Our study showed that most important risk factors 
signicantly associated with Pseudomonas infections were 
endotracheal incubation (47 %) followed by burn wounds (44 

(19)%). This was comparable with study by Gupta et al 2016 . 

Therefore, management of infections due to Pseudomonas sp 
represents a major therapeutic challenge due to increasing 
resistance to a wide range of antibiotics and presence of 
signicant risk factors. 

CONCLUSION: 
Our study was planned to highlight rapidly emerging problem 
of Antimicrobial resistance in Pseudomonas aeruginosa 
which is an important nosocomial pathogen. 

High degree of ceftazidime resistance seen from our study 
calls for the use of newer drugs for the treatment of such multi- 
drug resistant Pseudomonas infections . 

This study could guide Hospital Infection Control Committee 
in framing proper antibiotic policies for the hospital and 
recognising the resistant hospital strains to curtail the spread 
of infection and take appropriate management strategies. 
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Total Pseudomonas  isolates 160

Pseudomonas aeruginosa 140

Other Pseudomonas sp 20

ANTIBIOTIC SENSITIVE  
(%, n=140)

RESISTANT 
(%,  n= 140)

INTERMEDIATE

Ceftazidime 2 (1.42 ) 130 (92.8) 8

Aztreonam 80 (57.1) 60 (42.8) -

Imipenem/ 
Meropenem

110 (78.5) 30 (21.4) -

Piperacillin- 
Tazobactam

40 (28.5) 90 (64.2) 1

Gentamycin 67 (47.8) 73 (52.1) -

Netilmicin 90 (64.2) 50 (35.7) -

Amikacin 80 ( 57.14) 60 (42.8) -

Levooxacin 78(55.7) 62 (44.2) -

Ampicillin 20 ( 14.2) 120 ( 85.7) -
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