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Abstract 

Wound infection can be caused by variety of organisms like bacteria, virus, fungi and protozoa and may co-exist as poly microbial 

communities. Even though the bacterial profile of pus samples in many studies remain the same, the antibiotic resistance pattern 

of these isolates has shown a lot of variations. This study was conducted in the department of microbiology of a private tertiary 

care hospital CCM Medical College Durg, Chhattisgarh over a period of one year from January 2017 to December 2017. 

Antibiotic sensitivity testing of Staphylococcal isolates was performed by modified Kirby Bauer’s disc diffusion method. Total of 

387 samples were processed for aerobic culture and sensitivity, of which in 304 (78.55%) samples single growth was observed. Of 

the total 304 isolates, 274 isolates were from surgical units and 30 isolates from medicine units. Isolation of Gram positive and 

Gram negative organisms was 144 (47.36%) and 158 (51.97%) respectively and 2 (0.65%) species were Candida. Antibiotic 

susceptibility testing was done on 104 Staphylococcus aureus isolates for MRSA detection and antibiotic resistance pattern. 

93.3% isolates were resistant to penicillin followed by cotrimoxazole (67.3%) and erythromycin (50%). Resistance to linezolid 

was observed in 2.9% cases while vancomycin and teicoplanin showed 1.9 % and 6.7% resistance. 26.9 % isolates were MRSA. 

This study gives an outline of antibiotic susceptibility of Staphylococcal isolates to formulate the local antibiotic policy to start the 

appropriate empirical antibiotic treatment before the culture reports are available. 

Introduction 

Pyogenic infections are characterized by local and systemic 

inflammation, formation of pus, generally caused by one of 

the pyogenic bacteria, which result in the aggregation of 

dead leukocytes as well as pyogenic bacteria commonly 

known as pus, “a white to yellow fluid”.
[1,2]

 Wounds are 

result of loss of intact skin due to injury caused by external 

forces such as surgical wounds, burns, bites, abrasions, 

minor cuts and more severe traumatic wounds such as 

lacerations and crush or gunshot injuries such discontinuity 

in skin is good environment for microbial colonization as 

there is presence of moisture, warmth and nutrition for their 

growth. Colonization with proliferation of bacterial flora 

may lead to wound infection which may be serious even 

sometimes lead to death. These may be endogenous or 

exogenous. A break in the skin can provide entry to the 

surface bacteria which thereby start multiplying locally. The 

body’s defense mechanism includes bringing immune cells 

into the area to fight against bacteria. Eventually, 

accumulation of these cells produces pus which is a thick 

whitish liquid.
[3]

 

In most of the studies it is seen that majority  of the isolates 

are aerobes which includes Gram positive cocci like 

Staphylococcus aureus, Staphylococcus epidermidis, 

Streptococcus pyogenes, Enterococci and Gram negative 

bacilli like Escherichia coli, Klebsiella pneumoniae, Proteus 

and Pseudomonas.
[4]

  Wound infection can be caused by 

variety of organisms like bacteria, virus, fungi and protozoa 

and may co-exist as poly microbial communities especially 

in wound margins and in chronic wounds
[5]

 and in many 
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cases there is a mixed infection with more than one bacterial 

species.
[6]

  

Even though the bacterial profile of pus samples in many 

studies remain the same, the antibiotic resistance pattern of 

these isolates has shown a lot of variations.
[7,8]

 The 

inadvertent use of antibiotics leads to emergence of drug 

resistant pathogens, which in turn acts as a great challenge 

to the health services. Moreover, highly virulent strains and 

capacity to adapt quickly to changing environment worsens 

the situation and draws a matter of concern.
[9]

 

The emergences of multi-drug resistant strains have resulted 

in prolonged illness, higher health care expenditures and 

higher risk of death due to infection. Antimicrobial 

resistance in addition hampers the control of infectious 

diseases by reducing the effectiveness of treatment thus 

patients remain infectious for a long time increasing the risk 

of spreading resistant microorganisms to others.
[10,11,12,13] 

 

During the last few decades, multidrug-resistant Gram-

negative bacterial strains such as Acinetobacter baumannii, 

Esherichia coli, Klebsiella pneumoniae, Pseudomonas 

aeruginosa, and Gram-positive methicillin-resistant 

Staphylococcus aureus(MRSA) were increasingly associated 

with pus infections under hospital settings due to extensive 

misprescription and inadequate dose regimen of 

antibiotics.
[10,13]

 

Objectives of Study 

To study Bacteriological profile of pus /wound swab 

samples and antibiotic susceptibility pattern of 

Staphylococcus aureus isolated from the pus. 

Material and Methods 

Sample collection 

A study was conducted in the department of microbiology of 

a private tertiary care hospital Chhattisgarh, India. A Total 

of 304 samples were collected by sterile syringe aspiration 

(n=297) and by sterile swab (n=7) from inpatients of CCM 

medical college Kachandur Durg, which were received from 

various clinical department of the hospital over a period of 

one year from January 2017 to December 2017, and were 

processed for aerobic culture and sensitivity. Only age and 

sex of the patients was considered for study purpose. 

Pus samples were collected using sterile cotton swabs 

placed in screw capped tubes and pus aspirates were 

collected by using sterile disposable syringes and were 

immediately sent to the microbiology laboratory. All 

samples were processed aerobically on Blood Agar, 

MacConkeys agar, Nutrient agar and incubated aerobically 

at 37°C for 24 hours. Identification of isolates from positive 

culture was done as per standard tests for identification, by 

Gram staining, motility and biochemical tests like catalase, 

coagulase, indole, methyl red, Voges- Proskauer, citrate, 

urease, phenyl pyruvic acid test and oxidase test[6] 

Antibiotic sensitivity testing 

Antibiotic sensitivity testing of Staphylococcal isolates was 

performed by modified Kirby Bauer’s disc diffusion method 

on Mueller Hinton agar using antibiotics as per CLSI 

guidelines. Standard antibiotics like, Cefazoline(30mcg), 

penicillin (2 U), cotrimoxazole (25mcg) , cefoxitin (30mcg), 

clindamycin (2mcg), , erythromycin (15mcg),  linezolid 

(30mcg), teicoplanin (30mcg), and vancomycin (30mcg) 

were tested. All the culture media, biochemical media and 

antibiotic discs used were obtained from Hi Media.  

Analysis 

Analysis was done by using sort, filter and percentages 

applications in MS Excel, 2013 version. 

Results 

Total 387 samples were received in the microbiology 

department and were processed for aerobic culture and 

sensitivity, out of which in 304 (78.55%) samples single 

growth was observed. 

Among 304 culture positive samples, isolation of Gram 

positive and Gram negative organisms was 144 (47.36%) 

and 158 (51.97%) respectively and 2 (0.65%) species were 

Candida. 

Table1: Gram positive isolates 

Coagulase Negative Staphylococci (CoNS) 4 

Enterococcus species 27 

Staphylococcus aureus 104 

Streptococcus species 7 

Streptococcus pyogens 2 

 Total 144 
 

Table 2: Gram negative isolates 

Acinetobacter species 3 

Citrobacter koseri 2 

Citrobacter species 3 

Escherichia coli 70 

Klebsiella pneumoniae 2 
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Klebsiella species 21 

Proteus mirabilis 10 

Proteus species 1 

Proteus vulgaris 6 

Pseudomonas aeruginosa 28 

Pseudomonas species 12 

 Total 158 

Of the total 304 isolates, 274 isolates were from surgical units and 30 isolates from medicine units. 

Table 3: Unit wise isolates 

Surgical  ward 274 90.13% 

Medical  ward 30 09.86% 

 Total 304  
 

Table 4:  ward wise (Department wise) isolates 

DERMATOLOGY 5 1.64 % 

ENT 11 3.62% 

GEN MEDICINE 19 6.25% 

GEN SURGERY 207 68.09% 

OBGY 25 8.22% 

ORTHOPEDICS 31 10.20% 

PEADIATRICS 3 0.99% 

TB & CHEST 3 0.99% 

  304  
 

TABLE 5: Age and sex wise distribution of isolates 

Age group ( in years) 0 to 5 5 to 15 16 to 25 26 to 35 > 35 Total % 

Male 2 10 30 35 104 181 59.53 

female 2 4 24 13 80 123 40.46 
 

TABLE 6: Antibiotic resistance pattern in Staphylococcus aureus 

Resistogram  Antibiotics Resistant strain % 

Staphylococcus aureus (n=104) Cefazoline 53 51.0 

 

Cotrimoxazole 70 67.3 

  Penicillin 97 93.3 

  Erythromycin 52 50.0 

  Cefoxitin 28 26.9 

  Linezolid 3 2.9 

  Clindamycin 13 12.5 

  Vancomycin 2 1.9 

  Teicoplanin 7 6.7 
 

Screening of MRSA (Methicillin resistant Staphylococcus aureus)  

Cefoxitin 30 µg disc was used as surrogate marker for MRSA detection. Zone of inhibition < 21 mm is considered as Methicillin 

resistant. 

Discussion 

Staphylococcus aureus is one of the most prominent 

organisms causing skin or soft tissue abscesses. In addition 

to form pus it is also responsible for the pneumonia, toxic-

shock syndrome, exfoliative skin disease, and enteritis. S. 

aureus colonize the human skin, nails, and nares and 

disseminate via physical contact and aerosols. 

Staphylococcal invasion is generally caused due to breaches 

in local defense mechanism, like skin cuts or hair follicle 

trauma, which manifests as abscess formation and severe 

inflammation of surrounding tissues.
[15]

 Improper use of 

antibiotics over the past few decades has led to drug-

resistant strains, designated MRSA (methicillin-resistant S. 

aureus).
[16]

 Vancomycin has been used as the last-resort 

antibiotic for MRSA infections, but use of vancomycin also 

lead to the vancomycin resistant (VRSA) . 

In our study out of 387 samples 304 (78.55%) were culture 

positive, this positivity rate was similar with the study by 
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Nithya et al.
[17]

 However, lower rate was also reported by 

Shrestha et al. (50%).
[18]

 

 In our study Gram positive and Gram negative organisms 

isolated were 47.36% and 51.97% respectively. There was a 

preponderance of Gram negative organisms observed in our 

study. This was in accordance with the study by Nithya et 

al.
[17]

 while Bhatta et al.
[19]

 & Shrestha et al.
[18]

reported 

Staphylococcus aureus to be the most prevalent bacteria 

isolated from the cases of wound infections. 

90.13% isolates were from the surgical units while only 

9.86% isolates were from the medicine wards, these results 

were in accordance with the study by Asmabegaum Biradar 

et al.
[4]

 Also in our study maximum isolates were from the 

age group of >35 years similar results were observed by 

Asmabegaum Biradar et al.,
[4]

 while Salurai et al. observed 

maximum isolates from the < 1 year age group.
[20]

 

Different studies have been performed to assess the bacterial 

profile and the antibiotic susceptibility pattern in pus 

samples. This is particularly relevant for the treating 

physician who needs to start empirical treatment of patient 

until the lab culture reports are awaited.
[21]

 

We have performed the antibiotic susceptibility testing on 

Staphylococcus aureus to see the MRSA and resistance 

pattern to start the empirical treatment before the culture 

reports are available. 

We observed that maximum (93.3%) isolates were resistant 

to penicillin, followed by Cotrimoxazole (67.3%) and 

erythromycin (50%). 

Resistance to Linezolid was observed in 2.9% cases while 

vancomycin and Teicoplanin showed 1.9 % and 6.7% 

resistance. 

In our study it was observed that 26.9 % isolates were 

MRSA which was similar with the MRSA rate observed by 

Zulfiqar A Naqvi et al.
[22]

 

The prevalence of MRSA in our study was higher than the 

study by Subedi and Brahmadathan,
[23]

 while higher rates of 

MRSA were shown by Pushpalatha et al.
[24]

 

Difference in the isolation of MRSA may be due to 

differences in the empirical treatment or lack of culture 

facilities in the remote areas.It is of great concern that in our 

study some strains showed resistance to linezolid and 

vancomycin, so these drugs should be used very cautiously 

to prevent emergence of antibiotic resistance. 

Conclusion 

This study gives an outline of antibiotic susceptibility of 

Staphylococcal isolates which will help in formulating the 

local antibiotic policy for the hospital and to start the 

appropriate empirical antibiotic treatment before the culture 

reports are available. However more studies from the area 

are required to formulate the policy. The present study 

provides one-time information about the antibiotic 

susceptibility of Staphylococcus aureus, and the periodic 

review of the bacteriological profile and antibiotic 

sensitivity pattern is highly essential. 

References 

[1] Rao R, Basu R, Biswas DR. Aerobic bacterial 

profile and antimicrobial susceptibility pattern of 

pus isolates in a South Indian Tertiary Care 

Hospital. Journal of Dental and Medical Sciences 

2014; 13(3):59-62. 

[2] Scalise A, Bianchi A, Tartaglione C, Bolletta E, 

Pierangeli M, Torresetti M, Marazzi M, Di 

Benedetto G. Microenvironment and microbiology 

of skin wounds: the role of bacterial biofilms and 

related factors.SeminVasc Surg. 2015 Sep-Dec; 

28(3-4):151-9. 

[3] Bowler PG, Duerden B I, Armstrong DG. Wound 

Microbiology and Associated Approaches to 

Wound Management. Clin. Microbiol. Rev. April 

2001 vol. 14 no. 2 244-269. 

[4] Biradar A, Farooqui F, Prakash R, Khaqri SY, Itagi 

I. Aerobic bacteriological profile with antibiogram 

of pus isolates. Indian J Microbiol Res 

2016;3(3):245-249. 

[5] Parajuli P, Basnyat SR, Shrestha R, Shah PK, 

Gurung P. Identification and Antibiotic 

Susceptibility Pattern of Aerobic Bacterial Wound 

Isolates In Scheer Memorial Hospital. JSM 

Microbiology 2014;2(2):1011. 

[6] Collee JG, Fraser AG, Marmion BP, Simmons A, 

editors. Mackie and McCartney - Practical Medical 

Microbiology. 14th ed., Ch. 4. New Delhi: Elsevier 

2007;53-94. 

[7] Duggal S, Khatri PK, Parihar RS, Arora R. 

Antibiogram of various bacterial isolates from pus 

samples in a tertiary care centre in Rajasthan. 

International Journal of Science and Research. 

2015 May;4(5):1580-4 

[8] Rugira Trojan, Lovely Razdan, and Nasib Singh, 

“Antibiotic Susceptibility Patterns of Bacterial 

Isolates from Pus Samples in a Tertiary Care 

Hospital of Punjab, India,” International Journal of 

Microbiology,vol. 2016,Article ID 9302692,4 

pages, 2016. doi:10.1155/2016/9302692 4 

[9] Sowmya N, Savitha S, Mallure S, Mohanakrishnan 

K , Sumathi G, Arumugam P. A two year study of 

spectrum of bacterial isolates from wound 

infections by aerobic culture and their antibiotic 

pattern in a tertiary care center. International 

Journal of Current Microbiology and applied 

science 2014; 3(8):292-295 . 



International Journal of Innovative Research in Medical Science (IJIRMS) 

Volume 03 Issue 04 April 2018, ISSN No. - 2455-8737 

Available online at - www.ijirms.in 

 

 1980 Indexcopernicus value - 64.48                                                                         © 2018 Published by IJIRMS Publication 

 

[10] L. B. Rice, “Antimicrobial resistance in gram-

positive bacteria,” The American Journal of 

Medicine, vol. 119, no. 6, supplement 1,pp.S11–

S19, 2006. 5 

[11] M. Misic, S. E. Gardner, and E. A. Grice, “The 

Wound Microbiome: modern approaches to 

examining the role of microorganisms in impaired 

chronic wound healing,” Advances in Wound Care, 

vol. 3, no. 7, pp. 502–510, 2014. 

[12] E. Cerceo, S. B. Deitelzweig, B. M. Sherman, and 

A. N. Amin, “Multidrug-resistant gram-negative 

bacterial infections in the hospital setting: 

overview, implications for clinical practice, and 

emerging treatment options,” Microbial Drug 

Resistance, vol. 22, no. 5, pp. 412–431, 2016. 

[13] J. Iredell, J. Brown, and K. Tagg, “Antibiotic 

resistance in Enterobacteriaceae: mechanisms and 

clinical implications,” BMJ. 2016 Feb 8; 

352():h6420 

[14] Clinical and Laboratory Standard Institute. 

Performance standards for antimicrobial 

susceptibility testing; twenty fifth Informational 

supplement. CLSI Document M100– S25Wayne, 

PA. 2015;44-72. 

[15] Lowy FD. Staphylococcus aureus infections.N 

Engl J Med. 1998 Aug 20; 339(8):520-32. 

[16] Brumfitt W, Hamilton-Miller J, Methicillin-

resistant Staphylococcus aureus.N Engl J Med. 

1989 May 4; 320(18):1188-96. 

[17] NithyaGomatheswari, S. and Jeyamurugan, T. 

Bacteriological Profile and the Antibiotic 

Susceptibility Pattern of Microorganisms Isolated 

from Pus/Wound Swab Isolates in Patients 

Attending a Tertiary Care Hospital in South India. 

Int.J.Curr. Microbiol. App. Sci. 2017: 6(10): 1405- 

1413. 

[18] B. Shrestha and R. B. Basnet, “Wound infection 

and antibiotic sensitivity pattern of bacterial 

isolates,” Post-Graduate Medical Journal of 

NAMS, vol. 9, no. 1, pp. 1–6, 2009. 

[19] C. P. Bhatta and M. Lakhey, “The distribution of 

pathogens causing wound infection and their 

antibiotic susceptibility pattern,” Journal of Nepal 

Health Research Council, vol. 5, no. 1, pp. 22–25, 

2007. 

[20] SaluRai, Uday Narayan Yadav, Narayan Dutt Pant, 

et al., “Bacteriological Profile and Antimicrobial 

Susceptibility Patterns of Bacteria Isolated from 

Pus/Wound Swab Samples from Children 

Attending a Tertiary Care Hospital in Kathmandu, 

Nepal,” International Journal of Microbiology, vol. 

2017, Article ID 2529085, 5 pages, 2017. 

doi:10.1155/2017/2529085 

[21] Rameshkannan S, Nileshraj G, Rameshprabu S, 

Mangaiarkkarasi A, MeherAli R. Pattern of 

pathogens and their sensitivity isolated from pus 

culture reports in a tertiary care hospital, 

puducherry. Indian Journal of Basic and Applied 

Medical Research December 2014; 4(1): 243- 248. 

[22] Zulfiqar A Naqvi, Khursheed Hashmi and Saleem 

A Kkharal. Methicillin resistant Staphylococcus 

aureus (MRSA) inburn patients. Pakistan J of 

Pharmacology, 2007; 24(2): 7 -11.  

[23] S. Subedi and K. N. Brahmadathan, “Antimicrobial 

susceptibility patterns of clinical isolates of 

Staphylococcus aureus in Nepal,” Clinical 

Microbiology and Infection, vol. 11, no. 3, pp. 

235–237, 2005. 

[24] Pushpalatha Hanumanthappa, B. Vishalakshi and 

Krishna S. 2016. A Study on aerobic 

Bacteriological profile and Drug sensitivity pattern 

of Pus samples in a tertiary care hospital. 

Int.J.Curr. Microbiol. App. Sci. 5(1):95-102. 


