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 Objective: To determine the sensitivity pattern of age ranged from 11 to 88 years. Infection rate was 
Ps. aeroginosa against floroquinolone antibiotics. greater in age range of 31-60 years (63%) 
Methodology: This descriptive study was carried followed by age range of 11-30 (28%) and age 60 
out at Microbiology Research Laboratory Center and above had infection rate of 9%. Out of 100 
of Biotechnology and Microbiology [COMBAM], isolates, 12% showed resistance to all antibiotics. 
University of Peshawar, from September 2011 to None of the antibiotics showed 100% sensitivity to 
April 2012. A total of 296 samples were collected all the isolates.
from local hospital and screened for Ps. Conclusion: This study gives an insight to the 
aeroginosa. Samples were collected from current state of sensitivity pattern of P. aeroginosa 
different wound infections such as post operative to quinolones antibiotics. There is a need for 
wound, diabetic foot, fire arm injuries, road traffic controlling the emergence of multi drug resistant 
accidents, acute and chronic osteomylitis, organisms in the hospitals and community 
abscess and bed sores. acquired infections. (Rawal Med J 2013;38: 244-
Results: Out of 296 samples, Ps. aeroginosa was 248). 
isolated from 100 samples with frequency of 33%. Keywords: Sensitivity, resistance, Pseudomonas 
Out of 100 samples, 64 were collected from male aeroginosa, quinolones.
patients and 36 from female patients. The patient 

INTRODUCTION antibiotics. They are sensitive to carbenicillin, 
Pseudomonas aeroginosa is an aerobic Gram- cephalosporin, colistin, gentamicin, streptomycin, 
negative bacterium responsible for a wide range of quinolones and polymyxin but cross-resistance 

4
infections including urinary tract infection (UTI), between these antibiotics does occur.  It is not a part 
p n e u m o n i a  a n d  b a c t e r e m i a  i n  t h e  of the normal flora but it is frequently found in 

1 5 
immunocompromised host.  It is an opportunistic patients with cystic fibrosis, burns and neutropenia.
pathogen and represents one of the most resistant A postoperative wound infection is a postoperative 
nosocomial pathogens because 28 percent of complication which causes financial burden, 
healthy people in hospital environment are carrier embarrassment to surgeon, discomfort to the patient 

1 
for Ps. aeroginosa. It contributes a lot to wound and even death of the patient. In developing 
related morbidity and mortality especially in countries the increasing incidence of Ps. aeroginosa 
hospitalized burnt patients, orthopedic related in post operative wound infections is a serious 
in fec t ion ,  resp i ra tory  t rac t  in fec t ions ,  problem due to lack of hygiene and low quality 

6
immunocompromised and catheterized patients. It antiseptics.
may be the cause of the chronic pulmonary Quinolone antibiotics are broad spectrum 
infection, which is the cause of death in-patients antibiotics first discovered in 1962 and used in 1967 

2
with cystic fibrosis. for the treatment of UTI caused by enterococcal 
The pathogenicity of Ps. aeroginosa depends on its bacteria. The first quinolone antibiotic introduced 
ability to produce different proteases and toxins and was Nalidixic acid and further research work led to 

3
on its ability to resist phagocytosis.  It is a dangerous the development of a large and effective family of 
pathogen because it is resistant to common qu ino lones ;  the  f luo roqu ino lones  l ike  
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7
ciprofloxacin.  The fluoroquinolones enter the MIC of antibiotics was determined by an agar 
bacterium by passive diffusion through water filled dilution technique. Data were recorded with the help 
protein channels [porins] in the outer membrane. of a Proforma and was analyzed using SPSS version 
Once inside the cell they inhibit the replication of 10.
bacterial DNA by interfering with the action of DNA 

8 
gyrase. They are effective against gram negative RESULTS
organ i sm such  a s  En te robac t e r i aceae ,  Out of 296 samples, Ps. aeroginosa was isolated 
Pseudomonas, Haemophilus influenza, Moraxella from 100 samples with frequency of 33%. Out of 
catarrhal is ,  Legionel laceae,  Chlamydia,  100 samples, 64 were collected from male patients 
Mycoplasma and some Mycobacteria. This study and 36 from female patients. Male-female ratio was 
was conducted to determine the sensitivity pattern 2:1 (Table 2)
of P. aeroginosa against floroquinolones antibiotics.

Table 2. Frequency of gender of patients.

METHODOLOGY 
This descriptive study was carried out at 
Microbiology Research Laboratory Center of 
Biotechnology and Microbiology [COMBAM], 
University of Peshawar, from September 2011 to 
April 2012. A total of 296 samples were collected 

The patient age ranged from 11 to 88 years. from Department of Orthopedic and Spine Surgery, 
Infection rate was greater in age range of 31-60 Hayatabad Medical Complex, Peshawar and 
years (63%) followed by age range of 11-30 (28%) screened for P. aeroginosa. Samples were collected 
and age range of 60 and above had infection rate of from post operative wound, diabetic foot, fire arm 
9%. The infection rate was greater in hospitalized injuries, road traffic accidents, acute and chronic 

osteomylitis, abscess and bed sores. The samples patient (79%) than the outdoor patients (21%). The 
were collected by sterile swab sticks from different ratio of indoor patient to outdoor patient is 4:1. The 
wounds. frequency rate of different types of wounds is given 
Mac Conkey agar was used for identification of Ps. in Table 3. 
aeroginosa. For identification of isolates gram 
staining was done. Nutrient broth and Muller Hinton Table 3. Frequency of different types of wounds.
media was used to refresh cultures and to determine 
sensitivity pattern by disc diffusion and minimum 
inhibitory concentration (MIC) methods. Antibiotic 
discs were used for disc diffusion method. The list of 
antibiotic disc is given in Table 1. For MIC, 
ciprofloxacin, levofloxacin and ofloxacin were used 
in concentrations 0.5- 64mg/L.

Table 1. List of Antibiotic Discs.
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Out of 100 isolates, 12% showed resistance to all Fig 3. Percent Sensitivity by MIC.

antibiotics. None of the antibiotics showed 100% 
sensitivity to all the isolates. There was very high 
resistance to nalidixic acid. Ninety-two percent of 
isolates showed resistance, 4% showed 
intermediate resistance while 4% were sensitive 
(Figures 1 & 2). 

Fig 1. Percent sensitivity of different antibiotics (disc 
diffusion method)

Fig 4. Percent Resistance by MIC.

Fig 2. Percent Resistance of different antibiotics (disc 
diffusion method).

DISCUSSION
The discovery of antibiotics in 1940s is considered 
as one of the greatest achievements in the clinical 
medicine. As a result, the mortality rate decreased 
due to bacterial infections. Unfortunately, as more 
antibiotic has appeared the microorganisms have 

2 
developed resistance to them. The frequency of Ps. 
aeroginosa in wound infections was 33% in our 

The study showed that 32% isolates were resistant to 
study. Ranjan et al reported 29.6% prevalence which 

ciprofloxacin, 21% were intermediate resistant 9is in agreement with current study.  This frequency 
while 47% isolates were sensitive (Figures1&2). By 

is also in agreement with the work done by Dhan 
MIC method 43% were sensitive. Intermediate 10 11Raj  (27.5%) as well as by Revathy et al  (36%). 
resistant were 18% and resistant were 39% (Figures 

Male-female ratio was 2:1 in the current study. Hena 
3 & 4).
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12 et al showed the malefemale ratio of 2:1 which is the antibiotics. The bacterial isolates did not show 
the same as in current study. Ratio of 1:1.16 of 100% sensitivity to any one of antibiotics. We 
female to male was found in the study conducted by suggest that clinicians should choose the antibiotic 

13 to which micro-organism is sensitive. Ullah et al. Higher rate of infection in males as 
shown in current study is because of more exposure 
of males to the outside environment in our country 
as compared to females. 
Ogiwara et al as well reported a high resistance 

14
(over 90%) of the organisms to nalidixic acid.  

15Anthony et al reported 100% resistance.  Both of 
these studies are comparable to the current study. 
The higher rate of resistance of nalidixic acid is 
because of low potency against Ps. aeroginosa. In a 
study from Tunis by Bousseimi et al, 53.4% of 
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