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Abstract 
Introduction: Multidrug resistance among clinical samples has emerged as a major problem in clinical settings. Pseudomonas 

aeruginosa is an opportunistic, nosocomial pathogen inherently resistant to many drugs and is able to acquire resistance to all 

effective antimicrobial drugs. Multidrug-resistant (MDR) P. aeruginosa is an emerging cause of mortality and morbidity which 

causes 4-60% nosocomial infections worldwide. 

Aim: The aim of the present study was to determine the antimicrobial susceptibility pattern of P. aeruginosa isolates from various 

clinical samples in a tertiary care centre.  

Materials and Methods: 100 Pseudomonas aeruginosa isolates from various clinical samples, collected in a tertiary care hospital 

over a period of 6 months were included in the study. Antimicrobial susceptibility testing was performed using Kirby-Bauer disc 

diffusion method. Interpretation was done according to the CLSI guidelines. Quality control was performed by using a standard 

strain of Pseudomonas aeruginosa ATCC 27853. 

Result: Among the entire gram negative organism isolated from different samples Pseudomonas aeruginosa isolates were around 

29%. Out of the 100 Pseudomonas aeruginosa isolates studied, 87% were sensitive to Imipenem, 69% to Amikacin,, 82% to 

Piperacillin-Tazobactum, 69% to Aztreonam, 31% to third generation cephalosporins, 34% to Gentamicin & 47% to 

Ciprofloxacin respectively 

Conclusion: In order to control antimicrobial resistance and to keep it in check it is necessary to practice effective antibiotic 

policies, frequent surveillance programs and adequate infection control measures. 
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Introduction 
Multidrug resistance among clinical samples has 

emerged as a major problem in clinical settings. 

Regular screening of antimicrobial susceptibility 

pattern of various isolates on a regular basis can greatly 

contribute in reducing the prevalence & spread of 

multidrug resistant strains.1 Pseudomonas aeruginosa 

(P. aeruginosa), a Gram-negative, aerobic rod 

belonging to family Pseudomonaceae is an 

opportunistic nosocomial pathogen.2,3 It is highly 

resistant to disinfectants & can tolerate a variety of 

physical conditions.4,5 P. aeruginosa is found to be 

causing both hospital-acquired and community-

acquired infections.6 It causes ventilator associated 

pneumonia, urinary tract infections in intensive care 

units and also causes infection in burns patients.7  

According to CDC and the NNISS, P. aeruginosa is 

responsible for (17%) nosocomial pneumonia and takes 

2nd place in being the common causative of it, (7%) 

urinary tract infection and takes the third place as most 

common cause, surgical site infection (8%) being the 

fourth most common cause, the seventh most frequently 

isolated pathogen from the bloodstream (2%) and the 

fifth most common isolate (9%) overall from all sites.8 

Infections caused by P. aeruginosa are particularly 

difficult to treat because the organism is intrinsically 

resistant to many antibiotics and is able to acquire 

resistance to all effective antimicrobial drugs by 

mechanisms such as MDR, efflux pumps, biofilm 

formation, production of β-lactamases and 

aminoglycoside modifying enzymes.9,10 There is an 

increase in resistance to antipseudomonal antibiotics 

worldwide. 

Multidrug-resistant (MDR) P. aeruginosa is an 

emerging cause of mortality and morbidity which 

causes 4-60% nosocomial infections worldwide.11 In 

Asia alone the multidrug resistant (MDR) rates of 

p.aeruginosa is found to be 42.8%,Extensive drug 

resistance rate (XDR) is 4.9%,pan drug resistance 

(PDR) is 0.7% among nosocomial pneumonia 

patients.12. Henceforth, this study was carried out, to 

estimate the prevalence and resistance pattern of P. 

aeruginosa isolates that would accelerate us to follow 

appropriate infection control practices. 

 

Materials and Methods 
100 Pseudomonas aeruginosa strains were isolated 

from various clinical samples such as pus, urine, blood, 

sputum, endotracheal aspirate, CSF and other body 

fluids (pleural, ascitic, peritoneal fluid).The study 

period was 6 months starting from July 2016 to 

December 2016 conducted in the Department of 

Microbiology, Sree Balaji Medical College & Hospital, 

Chennai. Appropriate ethical clearance was obtained. It 

is a prospective study and the data was statistically 

analyzed. Isolation and identification of P.aeruginosa 

was done using standard biochemical tests and were 

subjected to antibiotic susceptibility testing by Kirby - 
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Bauer disk diffusion method. The results were 

interpreted according to Clinical Laboratory Standards 

Institute (CLSI) guidelines. P.aeruginosa ATCC 27853 

was used as control strain. 

The susceptibility testing was carried out against 

the following antibiotics.  

 

Table I: List of Antimicrobial agents tested  

Antimicrobial agent Disc concentration(µg/disc) 

Ceftazidime 30 

Gentamicin 10 

Ciprofloxacin 5 

Aztreonam 30 

Imipenem 10 

Amikacin 30 

Piperacilllin-Tazobactam 100/10 

 

The pure isolates of Pseudomonas aeruginosa were suspended in 0.5 ml of sterile broth and incubated for 2 

hours. The turbidity was matched to 0.5 McFarland standard. The inoculum was spread evenly over the entire 

surface of the Mueller-Hinton agar plates. This was achieved by swabbing back and front across the agar in three 

directions. This gives a uniform spread to the entire surface. The antibiotic disc of appropriate potency was applied 

on to the inoculated plates by means of a sterile forceps. Then, the plates were incubated at 37°C for 18 hours in an 

inverted position. After 18 h of incubation, the plates were examined and the diameters of zone of inhibition were 

measured in mm13 and were interpreted as Sensitive, Intermediate & Resistant according to CLSI guidelines. 

 

Result 
Among the total gram negative organism isolated from various clinical samples received Pseudomonas 

aeruginosa comprised of about 29%. Among the total isolates the maximum number of samples were from swab & 

pus (63%) next comes urine (8%), fluid (4%), blood (3%) and devices (2%). Out of the 100 Pseudomonas 

aeruginosa isolates studied, 87% were sensitive to Imipenem, 69% to Amikacin,, 82% to Piperacillin-Tazobactam, 

69% to Aztreonam, 31% to third generation cephalosporins, 34% to Gentamicin & 47% to Ciprofloxacin 

respectively(Fig I). 

 

Fig I: Antibiotic Sensitivity pattern of isolates 

 
 

Discussion 
Though antibiotics are used over decades, the 

resistance genes have equally emerged in bacteria and 

is spread worldwide causing disease, and also hinder 

therapy, that leads to progression of infection and death 

despite therapy.14 There is a potential threat because of 

emergence of multi-drug resistant P. aeruginosa that is 

reported globally, because of indiscriminate usage of 

antibiotics.3,15 

A total of 100 P. aeruginosa isolates were taken for 

sudy. They were isolated, identified and their 

antimicrobial susceptibility patterns were determined. 
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P. aeruginosa isolates were found most sensitive to 

Imipenem (87%) and Piperacillin + Tazobactam (82%). 

About 69% of isolates were resistant to Ceftazidime. 

Our results correlated with a study by Vikas Chandra 

Yadav et al in 2016 where 93%, 91%& 52% of the P. 

aeruginosa isolates were sensitive to Imipenem, 

Piperacillin-Tazobactam & Ceftazidime respectively.6 

A similar finding was observed by Patel H et al which 

showed a sensitivity of 90% to Imipenem, 79% to 

Piperacillin Tazobactum and 48% to Ceftazidime.16 

Another study by Nishi Tiwari et al in 2017, 

showed resistance pattern of P. aeruginosa strains as 

follows. Ceftazidime (60%), Cefepime (52%), 

Levofloxacin (49%), Ticarcillin/clavulanic acid (49%), 

Meropenem & Gentamycin (44%), Ciprofloxacin 

(43%), Amikacin (41%), Tobramycin (39%), 

Netlimycin (36%), Piperacillin (32%), Aztreonam 

(31%), Piperacillin/tazobactam (26%), Imipenem 

(23%), Doripenem (12%) & Gatifloxacin (10%).5 This 

showed almost similar resistance pattern to 

Carbapenems & Piperacillin-tazobactum like our study. 

Worldwide, about 30% of strains presented high-level 

ciprofloxacin resistance.17 Our study shows 53% 

resistance to ciprofloxacin. A slightly lower resistance 

rates was seen in another study with 24.1% to 

ciprofloxacin.8 

A recent article published in Saudi Arabia by 

Ahmed OB in the year 2016 shows a resistance of 

28.7% to Ceftazidime 38.9% to Piperacillin 

Tazobactum and 25% to Imipenem which was 

comparable to our study.8 A study done by Fatima et al 

2012 in Pakistan among lower respiratory infection 

shows a resistance pattern of 24% to Imipenem, 42% 

Piperacillin Tazobactum. This shows the increasing 

trend of resistance patterns which may be attributed to 

the increasing usage of drugs for empirical 

management.18 Piperacillin tazobactam resistance 

among P. aeruginosa has become a threat, this may be 

attributed to the chromosomal β-lactamases of 

P.aeruginosa that show low effectiveness against 

tazobactam. The rate of resistance to both piperacillin 

and tazobactum is similar to that for piperacillin 

alone.16 

Increase in use of carbapenems further increases 

resistance rates to carbapenems. A study by C. Plüss-

Suard in 2013 confirmed a correlation between 

carbapenem use and carbapenem resistance rates at the 

hospital and regional levels.19 Colistin is one of the last-

resort antibiotics for multidrug-resistant organisms.In 

this study colistin was not included. A study20 showed 

low resistance rate to colistin (5.5%) against P. 

aeruginosa. Resistance to colistin is generally rare, it is 

seen more in the Mediterranean and South-East Asia 

(Korea and Singapore).20 Colistin is nephrotoxic hence 

not commonly used.  

 

 

 

Conclusion 
Antimicrobial resistance among P. aeruginosa is 

increasing at an alarming rate. There is deficiency of 

newer antimicrobial agents against P. aeruginosa, this 

makes studies on the antimicrobial resistance patterns 

an important task in knowing our status in 

resistance.Injudicious use of drugs is one of the main 

reasons for emerging drug resistance among P. 

aeruginosa strains which is responsible for prolonged 

hospital stay, increased expenditure and adverse clinical 

consequences. In order to control antimicrobial 

resistance and to keep it in check it is necessary to 

practice effective antibiotic policies, frequent 

surveillance programs and adequate infection control 

measures. 
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