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Thermal injury is a serious problem that requires special management of patients in burn 
intensive care units. This study was designed to isolate the most common pathogens and 
study their antibiogram profile to commonly used antibiotics. A total of 100 wound samples 
were collected and subjected to microbial identification. All the samples were cultured on 
selective medias, cetrimide and mannitol salt agar for the isolation of Pseudomonas aeruginosa 
and Staphylococcus aureus. After confirmation through colony characteristics and biochemical 
tests, all the isolates were evaluated against commonly used antibiotics viz, Amikacin, 
Gentamycin, Amoxicillin and Ceftazidime, for their susceptibility using disc diffusion 
method. P. aeruginosa (37%) was the most common pathogen followed by Staphylococcus aureus 
(14%) respectively. Amikacin and Ofloxacin were found with highest zone of inhibition (18 
mm and 24mm) against P. aeruginosa and S. aureus. This study explores the presence of these 
clinically important pathogens in burn wounds. 
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Burn wound infections remain serious public health issue, at 
least in terms of morbidity and long term disability 
throughout the world, especially in the developing 
countries. Burn injuries still produce significant losses in 
Pakistan due to electric short circuits and misuse of gas 
appliances. Burns are one of the most common devastating 
forms of trauma and patients with serious thermal injury 
require immediate specialized care in order to minimize 
morbidity and mortality (American Burn Association, 
2000). It causes mechanical disruption at the skin and also 
provides a suitable site for bacterial multiplication. Burn 
wound is richer sources of infection than surgical wounds 
because of the larger area involved and longer stay of 
patients in the hospitals (Agnihotri et al., 2004). In addition 
to loss of the natural cutaneous barrier to infection, 
coagulated protein and other microbial nutrients in the 
burn wound, combined with avascularity of the wound, lead 
to microbial colonization. The rate of nosocomial infections 
are higher in burn patients due to various factors such as 
nature of burn injury itself, immuno compromised status of 
the patient, invasive, diagnostic, therapeutic procedures and 
prolonged stay at intensive care unit (ICU) (Pruitt et al., 
1998). Infection in burn patients is difficult to control due to 
presence of dead and denatured burn eschar and moist 
environment that act as a growth medium for microbes. 
Prolonged hospital stay and therapeutic procedures are 
other contributory factors that cause delay in healing and 
difficult to control the infection (Gang et al., 1999).  Several 
bacterial species are commonly encountered in burns but 

Staphylococcus aureus and P. aeruginosa are the two most 
common gram–positive and negative pathogens, 
respectively (Orenstein et al., 1997; Batra, 2003). Pseudomonas 
is an opportunistic pathogen that colonizes in burned skin 
surface, produces large amounts of exopolysaccharide that 
binds with water and form gels and resist many commonly 
used antibiotics. P. aeruginosa was found as major colonizer 
of the burn wound because it thrives on moist burn wound 
surface and usually gains access to burn patients through 
cross contamination. It persists as a major nosocomial 
infection threat to burn patients. P. aeruginosa develops 
antimicrobial resistance rapidly, which complicates medical 
treatment of infections. P. aeruginosa is frequently isolated 
from patients and hospital environments and has been 
implicated as the cause of nosocomial infections in burn 
patients (Qarah et al., 2008). 

Staphylococcus aureus is another most common 
nosocomial pathogen which has the ability to cause number 
of devastating complications and increasing resistance to 
current antibiotics (Atoyebi et al., 1992).  

Therefore, this study was aimed to evaluate the most 
prevalent bacterial pathogen and the sensitivity of 
pathogens to the commonly used antibiotics. 
 
This study was conducted in the district Quetta 
Balochistan, Pakistan located at 30 12’ 38’’ N 67۫   1’8 E. It is 
the provincial capital with more than 2.5 million 
populations and is about 150 miles away from Afghan 
border (Hussain et al., 2012). A total of 100 wound samples 
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were collected from 100 hospitalized patients from different 
hospitals (Bolan Medical College Hospital, Civil Hospital 
and Combined Military Hospital) in Quetta city.  

All the samples were collected in sterile pre-labeled 
transport swabs following standard microbiology 
procedures. All the samples were collected from 
hospitalized patients in burn ICU ward at three hospitals of 
Quetta and were processed in the Microbiology Laboratory 
of Center for Advanced Studies in Vaccinology and 
Biotechnology (CASVAB), University of Balochistan, 
Quetta. 

The collected swabs were inoculated onto freshly 
prepared selective media like Mannitol salt agar and 
Cetrimide agar for the isolation of S. aureus and P. aeruginosa. 
The plates were then incubated at 37 0C for 24 hours. 
Suspected isolates were presumptively identified by colony 
morphology, pigment formation for P. aeruginosa (pyocyanin 
and pyoverdine) along with biochemical tests (Catalase and 
Coagulase) in addition to Gram staining as described by 
Parvin et al. (2009).  

P. aeruginosa isolates were confirmed by certain 
biochemical tests including citrate utilization, aesculin 
hydrolysis, gelatin hydrolysis, nitrate reduction and growth 
at 42 0C. In addition to these tests, sugar fermentation tests 
including glucose, sucrose, maltose was also performed. The 
susceptibility test of P. aeruginosa isolates were performed by 
Kirby bauer method (NCCLS, 1998). 

The antibiogram activity against P. aeruginosa and Staph. 
aureus were evaluated using disc diffusion method as 
reported by Morteza et al. (2010). Briefly, 0.5 McFarland 
standardized suspension of pre-characterized clinical 
isolates was swabbed over the surface of Muller–Hinton 
agar plate. Four different antibiotics discs were placed onto 
the inoculated surface. After overnight incubation at 37 0C, 
the zone of inhibition exhibited by each antibiotic was 
measured (mm).   

The collected was analyzed using SPSS version 16 and 
Chi Square test was applied with non significant difference 
of mean zone of inhibition of different antibiotics used 
against pseudomonas while the p value was < 0.05. 
 

All the clinical isolates were collected from hospitalized 
patients from three different hospitals of Quetta City. Most 
of patients were male (60 %) and of mature and productive 
age group (Table 1). Most of the female patients were 
injured by accidental damage in kitchen while male were 
burnt during repair work. Out of one hundred (100) clinical 
isolates, 37 and 14 were identified as P. aeruginosa and Staph. 
aureus respectively (Figure 1). The relative proportion of 
pyoverdine and pyocyanin of P.  aeruginosa were recorded as 
49 % and 51 %, respectively. Out of the five different 
antibiotics used, Amikacin exhibited best zone of inhibition 
against P. aeruginosa with the 18 and 16 mm followed by 
Imipenem 15 and 13 mm, Gentamicin 13 mm for each and 
Ceftazidime with 11mm zone against pyocyanin and 
pyoverdine pigment producing P. aeruginosa. All the 
antibiotics were equally susceptible to both the pigments. 
Out of four different antibiotics (Gentamycin, Ofloxacin, 
Novobiocin and Methicillin), Ofloxacin exhibited best zone 
of inhibition against Staph. aureus with the 24 mm followed 
by Novobiocin  and Gentamacin with 15 and 9 mm  
 

Table 1: Demographics of burn patients in Quetta, Pakistan 

Sex 
Number of  
Patients 

Percentage % 

Male 60 60 
Female 40 40 
Age 
1–20 Y 15 15 
21–40 30 30 
>40 55 55 
Etiology 
Gas burns 29 29 
Electric appliances 18 18 
Others 53 53 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

. 
respectively while Staphylococcus aureus were found resistant 
to Methicilin 
 

Pseudomonas aeruginosa and Staphylococcus aureus are two 
main causes of infection in human especially in burn 
wounds that may be complicated further by other pyogenic 
organisms. Our findings are in line with (Kalantar et al., 
2012: Ekrami and kalantar 2007: Nasser, 2003) who also 
reported the prevalence of P.aeruginosa and staph aureus 37.5 % 
and 20 % respectively at burn hospital in Iran. A significant 
number of P. aeruginosa  (74%) was found in a study 
conducted in Tohid Burn Centre Tehran Iran (Lari et al., 
1998) who suggested that this high frequency of P. aeruginosa 
might be due to prolonged hospital stay and intensive use of 
antibiotics. 
 

Out of the five different antibiotics used, Amikacin 
exhibited best zone of inhibition against P. aeruginosa (18 mm 
and 16 mm) followed by Imipenem (15mm and 13mm), 
Gentamycin (13mm for each) and Ceftazidime with 11mm 
zone against pyocyanin and pyoverdine pigment producing 
P.  aeruginosa (Table 3). These findings corroborate with the 
study by Gehan et al. (2011) who also reported that high 
sensitivity of Amikacin followed by Imipenem and all 
isolates of P. aeruginosa showed high resistance against 
Amoxicillin. In some studies, the Imipenem   was found 
more sensitive against P. aeruginosa (Ronald et al., 1998; 
Neely and Holder, 1999). 

Figure 1: Graphical presentation of Pseudomonas aeruginosa and 
Staph. aureus from burn wound patients from Quetta, Pakistan 
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Antibiotics Code 

Mean Zone of inhibition (mm) 
Pseudomonas  aeruginosa 

Staphylococcus auras Pyocyanin Pyoverdine 
Value SD ±   Value SD ± 

Amikacin AK 18 0.00 16 4.94 NA 
Imipenem IPM 15 2.12 13 3.53 NA 
Gentamacin CN 13 3.53 13 3.53 09 
Ceftazidime CAZ 11 4.9 11 4.94 NA 
Amoxicillin AMC R  R  NA 
Ofloxacin OFX NA  NA  24 
Novobiocin NV NA  NA  15 

 
 

In the present study, 93.2% P.  aeruginosa isolates 
showed resistance against Gentamycin. This finding is 
similar to the study conducted in Tohid burn centre Tehran 
Iran, where more than 95% strains of P. aeruginosa were 
resistant to Gentamycin (Lari, 1998). Gentamycin is a cheap 
and easily available drug that is used extensively in general 
and hospital practice in clinically suspected Gram negative 
infections. This may be the main reason for the development 
of resistance in bacteria against this drug. This resistance 
may be due to many factors especially extended spectrum 
beta lactamase (ESBL) (Ullah et al., 2009).  Out of four 
different antibiotics (Gentamycin, Ofloxacin, Novobiocin 
and Methicillin), Ofloxacin exhibited best zone of 
inhibition against Staphylococcus aureus with the 24mm 
followed by Novobiocin  and Gentamycin with 15 and 9 mm, 
respectively. These results are in line with Ikeagwu et al. 
(2008) who also reported the high sensitivity of Ofloxacin 
against S. auerus isolates at Abakaliki, Nigeria  followed by 
Novobiocin with 15mm, and Gentamycin with 09 mm. 
Staphylococcus aureus showed resistance against Methicillin 
(cell wall synthesis inhibitors) and our these findings are in 
agreement with Hafiz et al. (2002) who also reported 
resistance of S. aureus isolates to Methicillin at Mid–East 
Medical Center, Karachi, Pakistan and, also isolated it in 76 
% of the samples.    

P. aeruginosa is very resistant to most antibiotics and the 
resistance in this organism develops very rapidly. The rate of 
development of resistance to new antibiotics is much faster 
than the rate of invention and development of new 
antibiotics (Estahbanati, 2002). In summary, the P. 
aeruginosa and Staph aureus are the two main sources of 
infection among burn patients in Quetta, Pakistan. 
Amikacin is the most potent drug against pseudomonas 
infection. The presence of these resistant strains raises great 
concern among patients and clinical practitioners. 
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