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ABSTRACT 

 

Introduction: Emerging resistance in 

microorganisms is a matter of great concern in 

health care setups. Bacterial isolate and AMR 

pattern changes from place to place and time to 

time. Unprofessional use of antibiotics has 

resulted in an increasing burden of antibiotic 

resistance. This study focused over the aerobic 

bacteriological profile and antibiotic resistance 

pattern in pus isolates. 

Materials and Methods: A retrospective study 

was carried out from June, 2020 to May 2021. 

1174 pus samples collected during the study 

period were included. The samples were 

cultured on Blood and MacConkey agar. After 

aerobic incubation at 37°C for 18-24 hrs, 

organisms were identified by biochemical 

reactions, gram staining and antibiotic 

susceptibility was tested by Kirby Bauer disc 

diffusion method.  

Result: Among the total 1174 pus samples, 712 

(60.6%) were male and 462 (39.3%) were 

females. 857(72.9%) samples showed positive 

results. Among them, Staphylococcus aureus 

was the most common isolate followed by 

Escherichia coli, Pseudomonas spp. and 

Klebsiella spp. The sensitivity of 

Staphylococcus aureus was highest with 

Vancomycin and Linezolid, whereas 

Enterobacterales and Pseudomonas were 

sensitive with Piperacillin tazobactam.   

Conclusion: Increasing resistance always poses 

a challenge in treating infections. The 

development of resistant strains of pathogens 

can be limited by the judicious use of 

antibiotics. This study shows the infecting 

bacterial isolates and their antibiogram from this 

area. 

 

Key words: Pus, antimicrobial resistance, 

bacterial isolates 

 

INTRODUCTION 
In developing countries infectious 

disease remains the most common cause of 

morbidity, mortality, medical and financial 

burden. Surgical procedure, trauma, burns, 

diseases, nutrition and others leads to 

microbial contamination results infection 

[1]. Surgical wound infections are the 

second most common cause of wound 

infections [2]. As wound infections are 

mainly health care associated and the 

infecting pathogens differ from place to 

place and time to time [3]. Nowadays 

antimicrobial resistance is a major public 

health concern in human medicine both in 

the community and in hospitals [4]. 

Inappropriate use of antibiotics in health 

setups has resulted in increased burden of 

antimicrobial resistance [5]. 

Exact causative agents of wound 

infection and appropriated AMR pattern has 

proven helpful in the selection of 

appropriate antimicrobial therapy [6]. 

Therefore, the present study aimed to 

evaluate the profile of aerobic pyogenic 
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bacteria in our area along with their 

susceptibility to antimicrobial agents. 

 

MATERIAL AND METHOD 

Pus samples were received in the 

Department of Microbiology from in and 

outpatients departments of DRPGMC, 

Kangra at Tanda, Himachal Pradesh over a 

period of 1 years from June 2020 to May 

2021. Pus samples were collected on sterile 

swabs and in sterile syringes. After 

collection samples were transported to 

Microbiology laboratory. 

These samples were processed on 

blood agar, and MacConkey agar media and 

incubated at 37°C under aerobic conditions 

for 18-24 hours. The organisms were 

identified by biochemical reactions and 

Gram stain as per standard operative 

procedures. Kirby Bauer's Disk Diffusion 

method was used to test antimicrobial 

susceptibility and interpreted by Clinical 

Laboratory Standard Institution (CLSI) 

guidelines.[8] Standard Hi media antibiotics 

discs like Penicillin, Vancomycin, 

Gentamicin, Ciprofloxacin, Clindamycin, 

Azithromycin, Cefoxitin were used for 

Gram positive bacteria. Piperacillin, 

Ceftazidime, Gentamicin, Cotrimoxazole, 

Ticarcillin, Imipenem and Cephalothin were 

used for Gram negative bacteria. 

 

RESULTS 
Total of 1174 pus samples were 

received in the Department of 

Microbiology, DRPGMC Kangra at Tanda, 

Himachal Pradesh. Out of 1174 samples 712 

(60.6%) were males and 462(39.3%) were 

females. 

857(72.9%) pus samples showed 

positive bacterial growth whereas 317 

samples showed no growth, fungal growth 

and contaminants from skin.153(17.9%) 

samples were from OPD, 687(80.1%)were 

from IPD and 17(2%) from ICU’s .Based on 

gram staining gram negative bacteria were 

in predominance with  498(58.1%) and 

359(41.8%)  gram positive bacteria. In gram 

negative bacteria most common was 

Escherichia coli 142(28.51%), followed by 

Pseudomonas spp. 126(25.3%), Klebsiella 

spp 117(23.4%) and least common was 

Providencia spp. 2(0.4%). In gram positive 

bacteria Staphylococcus aureus was in 

predominance 319(88.8%) followed by 

CONS 27(7.5%) Enterococcus spp. 

15(4.1%) and least was beta hemolytic 

streptococcus 8(2.2%). Overall 

Staphylococcus aureus 319(37.2%) was 

most frequently isolated from pus samples 

followed by Escherichia coli 142(16.5%). 

Predominance of staphylococcus aureus was 

also seen in OPD (45.5%), IPD (32.9%) and 

ICU (50%) pus samples. 

    

 
Figure 1: Gender distribution. 

 

 
Figure 2: Distribution of pus samples as per OPD, IPD & ICU 
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Figure 3: Distribution of Gram negative bacteria in pus samples. 

 

 
Figure 4: Distribution of Gram positive bacteria in pus 

 
Table 1: Antibiotic resistance percentage in Gram negative 

isolates 

 Escherichia 

coli (n=142) 

Klebsiella 

spp 

(n=117) 

Pseudomonas 

spp (n=126) 

 Cefazolin 70.4% 41% NA 

Ceftazidime 21.1% 34.1% 21.4% 

Gentamicin 50% 55.5% 25.3% 

Amoxyclav 23% 50% NA 

Ampicillin 

sulbactam 

26.7% 35.8% 50% 

Amikacin 14% 29.9% 26.1% 

Ciprofloxacin 54.9% 45.2% 26.9% 

Ceftriaxone 84.5% 70% 54.7% 

Piperacillin 

tazobactam 

40.8% 29% 19.8% 

Imipenem 42.2% 50% 48.4% 

 

Table 2: Antibiotic resistance percentage in Gram positive 

isolates 

 Staphylococcus aureus 

(n=319) 

CONS 

(n=27) 

Penicillin 81.8% 88.8% 

Erythromycin 36% 40.7% 

Clindamycin 25% 14.8% 

Vancomycin 4.7% 3.7% 

Linezolid 2.5% 0% 

Cefoxitin 36.36% NA 

Cotrimoxazole 41% 59.2% 

Antimicrobial susceptibility patterns 

for most common pus isolates were carried 

out. Resistance percentages for various 

antibiotics are shown in table 1 and table 2. 

 

DISCUSSION 
In our study males were in 

predominance to females with male to 

female ratio of 1.5:1. Comparable results 

were found in study by Mudassar et al 

which showed predominance of males.[8]  

Majority of the samples in our study 

were from in patient department similarly 

Pilli et al in their study showed majority of 

pus isolates from IPD. [9] 

This study revealed S. aureus to be 

the most commonly occurring pathogen 

(37.2%) in pus samples. Similar results were 

seen in study by Mantravadi et al and 

Mahmood et al with high prevalence of 

S.aureus. [10,11]. This could be due to 
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Staphylococcus aureus being normal flora 

of the skin and is usually associated with 

pyogenic infections.[12] 

E. coli (28.51%), Pseudomonas 

spp.(25.3%) followed by Klebsiella 

spp.(23.4%) was the most common GNB 

isolated from the pus samples in our study. 

Similarly in study by Mantravadi et al 

showed E.coli in majority.[10]  

S. aureus showed maximum 

resistance to penicillin with 81.8% 

resistance followed by cotrimoxazole (41%) 

and erythromycin (36%). Similarly high 

antibiotic resistance was seen by S. aureus 

to penicillin (84.5%) in study by Mantravadi 

et al.[10] Highest sensitivity was shown by 

drugs like linezolid and vancomycin. MRSA 

was 116(36.36%) of total S.aureus isolates. 

E. Coli showed maximum resistance 

to ceftriaxone (84.5%), cefazolin (70.4%) 

and ciprofloxacin(54.9%). Mudassar et al in 

their study revealed similar increase in 

resistance in third generation cephalosporins 

and fluoroquinolones [8] Klebsiella spp. 

showed resistance toward ceftriaxone (70%) 

followed by gentamicin (55.5%) Mantravadi 

et al in their study had similarity with our 

results [10]. Pseudomonas was most 

resistant to ceftriaxone (54.7%), Ampicillin 

sulbactam (50%) and Imipenem (48.4%). 

Piperacillin tazobactam showed best 

susceptibility in gram negative isolates. 

Wadekar et al had comparable results with 

susceptibility of Piperacillin tazobactam in 

gram negative isolates [13]. 

Good  knowledge  of  the  

bacteriology  of  an  infection and  the  

antimicrobial  susceptibility  testing  of 

microorganisms  implicated  could  make  

drug selection in antimicrobial  

chemotherapy  more rational. 

 

CONCLUSION 
Increasing resistance always poses a 

challenge in treating infections. The 

development of resistant strains of 

pathogens can be limited by the judicious 

use of antibiotics.  Over the counter 

availability of antibiotics is a matter of 

concern. Inappropriate selection of 

antibiotics allows microbes to survive 

treatment and lead to resistance. 

Hence it becomes essential to know 

the prevalent profile and sensitivity pattern 

to guide the clinicians to start the empirical 

treatment. 
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