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Abstract  

Introduction: Pseudomonas aeruginosa (P.aeruginosa) is one of the important bacterial pathogens isolated from various 

samples.It almost exclusively infects hospitalized patients with lowered host resistance. 

Aims and objectives: Success of antimicrobial therapy depends on the appropriateness of the choice of antibiotics that should be 

used on the basis of prior knowledge of the susceptibility pattern of the agent.Therefore, the current study was undertaken to 

determine the antimicrobial susceptibility pattern of P.aeruginosa in a tertiary care hospital of Adesh Institute of Medical 

sciences and Research(AIMSR), Bathinda. 

Material and methods: The study was conducted in Department of Microbiology, AIMSR over a period of one year and six 

months from July 2014 to December 2015. A total of 1443 samples were collected from patients admitted in ICU(545 samples) 

and different wards (898 samples)of the hospital.All samples were processed according to standard microbiological procedures. 

All confirmed P.aeruginosa isolates were subjected to antimicrobial susceptibility testing by Kirby Bauer disc diffusion method. 

.Results: In the present study, a total of 1443 samples were studied. A total of 118 P.aeruginosa were obtained from 1443 

samples accounting for isolation rate of P.aeruginosa to be 8.2%(118/1443).Sensitivity to Polymixin B and Colistin was 100% 

followed by Imipenem(82.2%), Meropenem(66.9%), Piperacillin-Tazobactum(65.2%), Netimicin(58.4%). Similar sensitivity was 

shown towards Gentamicin, Amikacin and Ciprofloxacin(56.7%)and very low level of sensitivity was recorded for ceftazidime 

(37.2%) and cefepime(38.9%). 

Conclusion: .This study would help and guide the physicians in prescribing the right combinations of antimicrobials to  prevent 

the emergence of multidrug resistant strains of P.aeruginosa in the hospital environment. 
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Introduction 

Pseudomonas aeruginosa (P.aerugonosa) is a 

ubiquitous organism present in many diverse 

environmental settings,and it can be isolated from 

living sources including plants, animals and 

humans.The ability of  P.aeruginosa to survive in 

minimal nutritional requirements and to tolerate a 

variety of physical conditions has allowed the 

organism to persist in both community and hospital 

settings.
1  

P.aeruginosa is seldom a member of 
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normal microbial flora in humans. Representative 

colonization rates for specific sites in humans are 0-

2% on skin, 0-3.3% for nasal mucosa,0-6.6% for 

throat and 2.4-2.6% for faecal samples.
2 

However 

,colonization ratest  may exceed 50% during 

hospitalization, especially among patients who have   

experienced trauma to or a breach cutaneous or 

mucosal barriers by mechanical ventilation, 

tracheostomy, catheters, surgery or severe burns. 

Disruption in the normal microbial flora as a result of 

antimicrobial therapy has also shown to increase 

colonization with P.aeruginosa.
3 

P.aeruginosa 

accounts for largest percentage of all non-fermenting 

Gram negative bacilli isolated isolated from clinical 

samples.
1 

P.aeruginosa continues to cause 

complications in hospital acquired infections. It is 

increasingly recognized as an emerging opportunistic 

pathogen of clinical relevance that causes infections 

in hospitalized patients; particularly in burn patients, 

orthopaedic related infections, respiratory diseases, 

infections in immunosuppressed and catheterized 

patients.
4
 Several different epidemiological studies 

suggest that antibiotic resistance is increasing among 

clinical isolates. Infections caused by drug resistant 

P.aeruginosa are associated with significant increase 

in morbidity, mortality, need for surgical 

intervention, length of stay and overall cost of 

treatment.
5
 The high resistant to cephalosporins may 

be due to production of extended spectrum beta 

lactamases [ESBL’s).The carbapenems have been 

drug of choice for treatment of serious infections 

caused by Gram negative 

bacteria.However,carbapenem resistance has been 

observed frequently in P.aeruginosa. Resistance to 

carbapenems is predominantly mediated by MBL’s 

i.e metallobetalactamases that recognize bivalent 

metal ions, usually zinc for their activity.
6 

In the 

absence of carbapenem hydrolyzing carbapenamases; 

mainly MBL’s, resistance is usually multifactorial. 

Increased production of Amp C encoded 

cephalosporinase, reduced outer membrane porin Opr 

D  expression, increased expression of efflux pump 

mechanisms are known to contribute to carbapenem 

resistance.
7,8 

Success of antimicrobial therapy 

depends on the appropriateness of the choice of 

antibiotics that should be used on the basis of prior 

knowledge of the susceptibility pattern of the 

agent.Therefore, the current study was undertaken to 

determine the antimicrobial susceptibility pattern of 

P.aeruginosa in a tertiary care hospital of Adesh 

Institute of Medical sciences and Research(AIMSR), 

Bathinda.The study was approved by the Research 

and Ethical Committee of our Institute. 

Material and methods 

The study was conducted in Department of 

Microbiology, AIMSR over a period of one year and 

six months from July 2014 to December 2015. 

Various samples included in the study were pus 

exudates from different sites, urine, sputum, 

Endotracheal secretions, tracheal aspirates, high 

vaginal swabs, blood and various body fluids. A total 

of 1443 samples were collected from patients 

admitted in ICU(545 samples) and different wards 

(898 samples)of the hospital .All samples were 

processed according to standard microbiological 

procedures.
9,10

 Pseudomonas spp were provisionally 

identified on the basis of : 

• Growth on Mac Conkey’s Agar as non-

lactose fermenting colonies 

• Fruity odor 

• Oxidase positive 

• Gram negative slender bacilli on Gram 

staining  

•  Actively motile in hanging drop preparation  
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The confirmation for P.aeruginosa was done by 

various other biochemical tests
9,10

 

• K/K reaction in Triple sugar Iron medium 

• Oxidative reaction in Hugh Leifson 

Media(O/F test) 

• Indole production test-negative 

• Citrate utilization test-positive 

• Nitrate reduction test-positive 

• Urease test –negative (at 24-48 hrs) 

• Lysine and ornithine decarboxylation test-

negative 

• Arginine dihydrolase test-positive 

• Ability to grow at 42
o
C 

All confirmed P.aeruginosa isolates were 

subjected to antimicrobial susceptibity 

testing by Kirby Bauer disc diffusion 

method.
11

 Antimicrobial discs recommended 

by Clinical Laboratory Standards 

Institute(CLSI) were used and interpretation 

was made according to CLSI guidelines.
12 

Following antimicrobial discs were used: 

ceftazidime (30µg), cefepime (30 µg), 

piperacillin-tazobactum (100µg/10 µg), 

aztreonam(30 µg)),Imipenem (10 µg), 

Meropenem(10 µg), Gentamicin (10 µg), 

Amikacin (30 µg) , netilmicin (30 

µg),Ciprofloxacin(5 µg), Norfloxacin(30 µg 

for urinary isolates), PolymixinB (300 units) 

and Colistin(10 µg). All dehydrated media 

and antibiotic discs were procured from 

HiMedia Labs,Mumbai,India.  

Statistical analysis: Statistical analysis was 

done using descriptive statistics using 

simple ratio and percentages 

method.Microsoft Office 2007 was used to 

generate tables. 

 

Results 

In the present study, a total of 1443 samples were studied. Out of these,709 samples showed growth on 

culture and  total of 118 P.aeruginosa were obtained from 1443 samples processed ;thus accounting for 

isolation rate of P.aeruginosa to be 8.2%(118/1443) (Table 1)  Thirty samples showed double growth of 

organisms and among them, eighteen samples showed growth of another organism alongwith P.aeruginosa. 

(Table 2) 

  

Table 1: 

Total samples processed 1443 

Total culture positive samples 709 

Samples showing double growth  30 

Total isolates obtained 739 

Total Gram negative bacteria isolated 477 

Total Non-fermenting bacteria isolated 223 

Total P.aeruginosa isolates 118 
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Table 2: Organisms showing growth alongwith P.aeruginosa 

Organisms No. of samples 

P.aeruginosa + Klebsiella pneumoniae 8 

P.aeruginosa + Escherichia coli 5 

P.aeruginosa + Staphylococcus aureus 3 

P.aeruginosa + Acinetobacter baumannii 1 

P.aeruginosa + Candida albicans 1 

 

Isolation rate was more from males(78/118=66.1%%)than females(40/118=33.8%)Isolation rate was slightly higher 

from ICU samples (46/545=8.44%) than IPD samples(72/898=8.01%) Maximum no. of P.aeruginosa isolates were 

obtained from pus samples(43/118=36.4%) followed by urine(32/118=27.1%) Table 3 shows sample wise 

distribution of P.aeruginosa isolates. 

 

Table 3: Isolation rate of P.aeruginosa (N=118)from various clinical samples 

Name of sample No. of P.aeruginosa isolates 

 

Percentage 

Pus 43 36.4% 

Urine 32 27.1% 

Tracheal aspirate 22 18.6% 

Endotracheal secretions 9 7.6% 

Sputum 5 4.2% 

Blood 3 2.5% 

Pleural fluid 2 1.7% 

High vaginal swabs 2 1.7% 

 

It was observed that isolates of P.aeruginosa were resistant to most of the routinely used anti-pseudomonal drugs. 

Sensitivity to Polymixin B and Colistin was 100% followed by Imipenem(82.2%), Meropenem(66.9%), Piperacillin-

Tazobactum(65.2%), Netimicin(58.4%). Similar sensitivity was shown towards Gentamicin, Amikacin and 

Ciprofloxacin(56.7%).50% isolates of P.aeruginosa were sensitive to Aztreonam and very low level of sensitivity 

was recorded for ceftazidime(37.2%) and cefepime(38.9%). Table 4 shows Antimicrobial Susceptibility profile of 

P.aeruginosa. 
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Table 4: Antimicrobial Susceptibility profile of P.aeruginosa 

Name of the antimicrobial agent 

(Concentration) 

Sensitive 

n(%) 

Resistant 

n(%) 

Ceftazidime(30µg) 44(37.2%) 74(62.8%) 

Cefepime(30µg) 46(38.9%) 72(61.1%) 

Piperacillin-Tazobactum(100 

µg/10µg) 

77(65.2%) 41(34.8%) 

Aztreonam(30µg) 59(50%) 59(50%) 

Gentamicin(10µg) 67(56.7%) 51(43.3%) 

Amikacin(30µg) 67(56.7%) 51(43.3%) 

Netilmicin(30µg) 69(58.4%) 49(41.6%) 

Ciprofloxacin(5µg)-In 86 non-

urinary isolates 

48(55.8%) 38(44.2%) 

Norfloxacin(30µg)-In 32 urinary 

isolates 

18(56.2%) 14(43.8%) 

Imipenem(10µg) 97(82.2%) 21(17.8%) 

Meropenem(10µg) 79(66.9%) 39(33.1%) 

Polymixin B(300 Units) 118(100%) 0(0%) 

Colistin(10 µg) 118(100%) 0(0%) 

 

Discussion 

P.aeruginosa  is one of the important causes of 

morbidity among hospital patients. In the present 

study, the isolation rate of P.aeruginosa from all 

processed samples was 8.2%(118/1443), which is 

comparable to other studies by Parmar et al
13

, Patel et 

al
14

, More et al
15

 and Kalidas et al 
16

 who have 

reported it as 8.1%, 8.9% , 9.2% and 6.1% 

respectively. However, Rajat et al
17,

 Javiya et al
18 

and 

Shenoy et al
19 

reported it to be higher i.e-15.8%, 

20.28% and 31.52% respectively. A study by Juyal et 

al 
20

 reported very low isolation rate of P.aeruginosa 

i.e- 3.63%. Prevalence  of P.aeruginosa among total 

isolates has been reported to be 15.9%(118/739) in 

this study  which is very close to study by Parmar et 

al(15.9%) 
13

. However, according to Rajat et al 
17 

prevalence of P.aeruginosa among total isolates was 

almost double than our study (31.3%) In the present 

study, sex-wise prevalence of clinical isolates shows 

that infections caused by P.aeruginosa are more 

common in males(64%) as compared to  

females(36%).This is comparable with studies of 

Rajat et al
17

, Javia et al
18

, Jamshaid et al
21

 and Rashid 

et al.
22  

In the present study, highest percentage of 

P.aeruginosa was recorded from pus samples(36.4%) 

followed by urine samples(27.1%).These results are 

in line with various other studies where prevalence 

was also found higher in samples of pus and urine. 

13,15,17,23,24 
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Table 5 shows prevalence of P.aeruginosa among pus and urine samples reported in other studies. The variation 

among these studies could be due to the difference in study period, sample size, geographical location and patient 

population.  

 

Table 5 :Prevalence of P.aeruginosa among pus and urine samples reported in other studies and present study 

Type of 

sample  

Present study More et al
15 

 Bimla B and 

Rehha B
23

 

Parmar et al
13

 Rajat et al
17

 Pathi et 

al
24

 

Pus 36.4% 14.1% 41.42% 48.6% 71% 23.2% 

Urine 27.1% 7.28% 20.08% 19% 16% 29.1% 

 

 

P.aeruginosa is inherently resistant  to many 

antimicrobial agents, thus posing a great challenge in 

community acquired and nosocomial infections. In 

our study also, P.aeruginosa was found resistant to 

most of the commonly used antimicrobial agents.It 

was extremely resistant to ceftazidime (62.8%) and 

cefepime(61.1%) which is similar to other 

studies.Juyal et al
17

,  Patel et al
14 

and Kalidas et al 
16  

have reported resistance of P.aeruginosa for 

ceftazidime to be  68.8%, 75.4% and 71.3% 

respectively. Juyal et al
17

 reported resistance towards 

cefepime as 61.4% whereas very low level of 

resistance was recorded by Bimla B and Rehha 

B
23

(25.3%) and Sadhna et al
25

(28%). Higher 

resistance to cephalosporins may be due to 

production of extended spectrum beta 

lactamases(ESBL’s)  by this bacteria.
14

 

In this study, amikacin resistance was recorded as 

43.3% which is quite similar to Sarkar et al
26 

(40.9%) 

Bimla B and Rehha B
23

(39.3%) and Rajat et 

al
17

(45%). In our study, resistance to netilmicin was 

41.6% which is comparable with studies by Bimla B 

and Rehha B
23

(46.6%) and Sadhna et al
25

(37%). 

In our study, piperacillin-tazobactum was effective 

antibiotic as only 34.8% resistance was recorded for 

this antibiotic.This is almost similar to other studies-

Patel et al
14

(24.1%) and Kalidas et al
16

(46.5%). 

Sensitivity of P.aeruginosa to imipenem in our study 

was  82.2% .Various other studies
14,16,23

 have also 

reported Imipenem as  effective antibiotic to treat 

infections caused by P.aeruginosa with sensitivity of 

94%, 91% and 89% respectively.In various studies 

across the world, varying rates of resistance(4-60%) 

have been reported for imipenem and meropenem.
27

 

However in our study, resistance towards 

meropnem(33.1%) was higher as compared to 

imipenem(17.1%).Overexpression of the Mex AB-

Opr M efflux system is known to affect meropenem 

efficacy but not that of imipenem.In addition, the 

Mex CD-Opr J and Mex XY-Opr M efflux systems 

may be involved in reduced susceptibility to 

meropenem.
28

 

Polymixin B and colistin are the most effective 

antimicrobial agents  against P.aeruginosa as 100% 

sensitivity was recorded for them.However, they are 

very costly and their nephrotoxicity limits their use 

and should be therefore used only at the last resort. 

Conclusion 

This has possibly resulted due to indiscriminate use 

of antibiotics, lack of awareness, unhygienic 

conditions and patient non-compliance. The study 

also indicates that sensitivity pattern changes from 
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hospital to hospital and population. Thus, various 

International authorities emphasize that every 

hospital should have it’s own sensitivity pattern  

since standard sensitivity pattern may not hold true 

for every area. This would help and guide the 

physicians in prescribing the right combinations of 

antimicrobials to limit and prevent the emergence of 

multidrug resistant strains of P.aeruginosa in the 

hospital environment.  

 

References 

1.Harris, A. A., L. Goodman, and S. Levin. 1984. Community-acquired Pseudomonas aeruginosa pneumonia associated with the 

use of a home humidifier. West. J. Med. 141:521–523.  

2.Morrison, A. J., and R. P. Wenzel. 1984. Epidemiology of infections due to Pseudomonas aeruginosa. Rev. Infect. Dis. 

6(Suppl. 3):S627–S642   

3.Blanc, D. S., C. Petignat, B. Janin, J. Bille, and P. Fancioli. 1998. Frequency and molecular diversity of Pseudomonas 

aeruginosa upon admission  and during hospitalization: a prospective epidemiologic study. Clin. Microbiol.Infect.4:242–247.  

4.Winn W Jr, Allen S, Janda W, Koneman E, Procop G, Schreckenberger P et al. Nonfermenting Gram negative bacilli In: 

Koneman's color Atlas and textbook of Diagnostic Microbiology. 6 th ed. USA: Lippincott Williams and Wilkins Company; 

2006. p.305-91.  

5.Aloush, V., S. Navon-Venezia, Y. Seigman-Igra, S. Cabili, and Y. Carmeli.2006. Multidrug-resistant Pseudomonas 

aeruginosa: risk factors and clinicalimpact. Antimicrob. Agents Chemother. 50:43–48. 

6.A.Manoharan ,S.Chatterjee, D. Mathai, SARI Study Group . Detection and characterization of metallobetalactamases 

producing Pseudomonas aeruginosa.IJMM;2010;28(3):241-244. 

7.Livermore, D. M. 1992. Interplay of impermeability and chromosomal lactamase activity in imipenem-resistant Pseudomonas 

aeruginosa. Antimicrob.Agents Chemother. 36:2046–2048.  

8.Juan, C., M. D. Macia, O. Gutierrez, C. Vidal, J. L. Perez, and A. Oliver.2005. Molecular  mechanisms of _-lactam resistance 

mediated by AmpC hyperproduction in Pseudomonas aeruginosa clinical strains. Antimicrob.Agents Chemother. 49:4733–4738   

9.Baron EJ, Peterson LR, Finegold SM. Nonfermentative gram negative bacilli and coccobacilli. In: Shanahan JF,Potts LM, 

Murphy C,editors. Bailey and Scott's Diagnostic Microbiology. 9th ed. St. Louis,Missouri: Mosby-Year Book; 1994.pp. 386–

404.   

10.Collee JG, Miles RS, Watt B. Tests for identification of bacteria. In: Collee JG,  Fraser AG,  Marmion BP,  Simmons 

A,editors. Mackie and McCartney Practical Medical Microbiology. 14th ed. Singapore: Churchill Livingstone; 2006. pp. 131–49.  

11.Bauer AW, Kirby WM, Sherris JC, Turck M. Antibiotic susceptibility testing by a standardized single disk method. Am J Clin 

Pathol. 1966;45:493–6.  

12.Clinical and Laboratory Standards Institute. Performance standards for antimicrobial susceptibility testing; 22nd informational 

supplement, CLSI document M100-S22. Wayne PA: Clinical and Laboratory Standards Institute; 2012. 

14.Patel PH, Pethani JD, Rathod SD, Chauhan B, Shah PD. Prevalence of nonfermenting Gram negative bacilli infection in a 

tertiary care hospital in Ahmedabad, Gujarat.Indian Journal of Basic & Applied  Medical Research 2013;2:608-613. 

15.More S R, Raut S S, Gujar V M et. al. Antibiotic susceptibility pattern of Pseudomonas aeruginosa isolated from various 

clinical samples at a tertiary care centre. Int J Health Sci Res. 2015;5(1):119-124. 16.Kalidas RIT, Falguni NAG, Hirak JR, Maity 

13.Parmar H, Dholakia A, Vasavada D, Singhla H.The current status of antibiotic sensitivity of Pseudomonas aeruginosa 

isolated from various clinical samples Int J Res Med. 2013; 2(1);1-6    

783 



Indian Journal of Basic and Applied Medical Research; June 2016: Vol.-5, Issue- 3, P. 777-784 

 

778 

www.ijbamr.com   P ISSN: 2250-284X , E ISSN : 2250-2858 

 

PK. Prevalence and susceptibility profiles of Non-fermentative Gram-negative bacilli infection in a tertiary care hospital of 

Eastern India . Indian Journal of Clinical Practice 2013;24(5):451-55. 

17.Rajat Rakesh M, Ninama G, Mistry K et al.Antibiotic resistance pattern in Pseudomonas aeruginosa species isolated at a 

tertiary care hospital, Ahmedabad.National Journal of Medical Research 2012;2(2):156-159. 

18.Javiya V A et al. Antibiotic susceptibility patterns of Pseudomonas aeruginosa at a tertiary 

care hospital in Gujarat, India. Indian J Pharmacol, 2008, 40(5): 230-234.  

19.Shenoy S, Baliga S, Saldanha DR, Prashanth HV. Antibiotic sensitivity patterns of Pseudomonas aeruginosa strains isolated 

from various clinical specimens. Indian J Med Sci 2002; 56(9): 427-430. 

20.Juyal D, Prakash R, Shanakarnarayan SA, Sharma M, Negi V, Sharma N. Prevalence of nonfermenting gram negative bacilli 

and their in vitro  susceptibility pattern in a tertiary care hospital of  Uttarakhand: A study from foothills of Himalayas. Saudi J 

Health Sci 2013;2:108-12. 

21.Jamshaid AK, Zafar I, Saeed UR,Farzana K, Abbas K. . Prevalence and resistance pattern of Pseudomonas aeruginosa against 

various antibiotics. Pak. J. Pharm. Sci 2008; 21(3): 311-315.  

22.Rashid A, Chowdhury A, Sufi HZ R, Shahin AB, Naima M. Infections by Pseudomonas and Antibiotic Resistance Pattern of 

the Isolates from Dhaka Medical College Hospital.. Bangladesh J Med Microbiol 2007; 1(2): 48-51. 

23.Bimla Banjare and Rekha Barapatre.Incidence of carbapenem-resistant Pseudomonas aeruginosa in clinical 

samples.International Journal of Biomedical Research 2015;6(08): 567-569. 

24.Pathi B, Mishra SN,Panigrahi K et al. Prevalence and antibiogram pattern of  Pseudomonas aeruginosa in a tertiary care 

hospital from Odisha, India.Transword Medical Journal 2014;1(3):77-80. 

25.Sadhana C, Smita W , Charan D, Khare AS. Antibiotic resistance pattern of Pseudomonas aeruginosa with special reference 

to Imipenem and Metallo-beta lactamase 

Production. Indian Journal of Basic and Applied Medical Research 2014;4(1): 117-122. 

26.Sarkar B, Biswas D, Prasad R. A clinico microbiological study on the importance of Pseudomonas in nosocomially infected 

ICU patients with special reference to metallo-β-lactamase production. Indian J Pathol Microbiol 2006; 49: 44-48.  

27.Gonlugur U, Bakiri MZ, Akkurt I, Efeoglu T. Antibiotic susceptibility patterns among respiratory isolates of gram-negative 

bacilli in a Turkish University Hospital. BMC Microbial 2004;4:32-6.    

784 


