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INTRODUCTION 

A wound is the breach in the continuity of soft parts of 

body structures by an external agent.1 Wound infection 

ensuing from the invasion and proliferation by one or 

more species of microorganisms, frequently characterized 

by pus formation, pyrexia, induration and pain.2  

Development of wound infection depends on numerous 

factors including integrity and protective functions of 
skin, the number and types of organism and their 

synergy, pathogenicity and virulence of bacterial species, 

preexisting illness, nature and length of surgery, use of 

antibiotic, wound class and contamination.3-5  

Wound infections are the third most frequent nosocomial 

infection. They are a major cause of morbidity and 
account for 70-80% mortality worldwide.6 Wound 

infection is important because they can delay the healing 

process, lead to wound dehiscence, prolong hospital stay 

and increase the cost of treatment.7 Furthermore, it is a 

major concern among the healthcare practitioners not 

only as a cause of increased trauma to the patient but also 

in view of its burden on financial resources and 
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ABSTRACT 

 
Background: Wound infection is a major health problem that results in prolong hospital stay, increased treatment 

cost and are responsible for significant mortality and morbidity worldwide. The aim of the present study was to 

isolate and identify the bacterial pathogens causing wound infection and to determine their antimicrobial 

susceptibility profile. 

Methods: This cross sectional study was conducted at the Department of Microbiology, Sir Salimullah Medical 

College, Dhaka from January 2016 to December 2016. Wound swab samples were collected and inoculated into 

appropriate media. The bacterial pathogens were identified by using standard microbiological methods. Antimicrobial 

susceptibility test were performed using disc diffusion technique following Kirby-Bauer method. 

Results: Out of 239 wound swab samples analyzed 173 (72.4%) were culture positive. Majority (35.3%) of culture 

positive cases were in age group 16-30 years and 60.1% were male. Staphylococcus aureus (36.9%) was the 

predominant isolate, followed by Escherichia coli (35.8%), Pseudomonas spp. (17.3%) and Proteus spp. (5.8%). 

Bacterial isolates were highly resistant Amoxicillin (89-100%), Cephalosporin (60-100%), Ciprofloxacin (53-71%), 
while they were least resistant to Imipenem (0-14%) and Amikacin (17-30%).    

Conclusions: In the present study most of the isolates showed high rate of resistance to commonly used antibiotics. 

Therefore regular monitoring and rational use of antibiotic should be practiced. 
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increasing requirement for cost effective management 

within the health care system.8,9 

Wound can be infected by a diverse group of 

microorganisms. The common wound pathogens include 

bacteria, fungi, protozoa and virus.10 Common bacterial 
species associated with wound infection include 

Staphylococcus aureus, Escherichia coli, Pseudomonas 

aeruginosa, Klebsiella pneumoniae, Streptococcus 

pyogenes, Proteus species, Streptococcus species and 

Enterococcus species.11 

With the surge of multidrug resistant bacteria effective 

wound management and control of wound infection has 

become more challenging.12 Knowledge about the 

causative agents of wound infection has proved to be 

useful in the selection of empirical therapy, planning 

infection control measures and in formulating rationales 

of antibiotic policy.13 

Regional and local variations occur among causative 

microorganisms of wound infection. Thus clinician 

should be aware of causative agents and their 

antimicrobial susceptibility profile in their locality.14 

This study therefore was carried out to identify bacterial 

pathogens associated with wound infection and to 

determine their susceptibility pattern to commonly used 

antibiotics among patients with wound infection 

attending a medical college hospital of Dhaka city. 

METHODS 

This cross sectional study was carried out in the in the 

department of Microbiology, Sir Salimullah Medical 

College, Dhaka from January 2016 to December 2016.  

A total of 239 specimen consisting of wound swabs, pus, 

purulent exudates or wound discharge were collected 

from patients of various clinical wards and outpatient 

departments of Sir Salimullah Medical College and 

Mitford Hospital. Clinically diagnosed patients of all ages 

and of both sexes having wound infection with pus or 

discharge draining from infection site or wounds having 

any signs of infection (pain or tenderness, localized 

swelling, redness or heat) or the wound that has not 

healed within ten days after the injury were included in 
the study. Patient who received antibiotics within 24 

hours or had wound dressed with antiseptic solution were 

excluded from the study. 

Specimen were collected aseptically with sterile cotton 

tipped swabs without contaminating with skin 

commensals and then swab was taken in a sterile test tube 

and transported immediately to the microbiology 

laboratory.  

The samples were inoculated into Blood agar media, 

MacConkey agar media and incubated aerobically at 

370C for 24 hours. Isolation and identification of different 

bacteria were done by standard microbiological 

procedures, including colony morphology, Gram staining 

and biochemical tests.15 

Antimicrobial susceptibility testing was carried out by 

Kirby-Bauer disc diffusion technique using Mueller 
Hinton agar media and zone of inhibition were measured 

as recommended by the Clinical and Laboratory Standard 

Institute. (CLSI) guidelines.16 

The following antibiotic discs from Oxoid Ltd. UK, were 

used, Amoxycillin (10µg), Cefradin (30µg), Ceftriaxone 

(30µg), Ceftazidime (30µg), Cefixime (5µg), 

Ciprofloxacin (5µg), Cotrimoxazole (25µg), Tetracyclin 

(30µg), Gentamicin (10µg), Amikacin (30µg), and 

Imipenem (10µg).  

Data were compiled and analyzed with SPSS version 20 

statistical software. Before starting the study ethical 

clearance was obtained from the concerned authority of 

Sir Salimullah Medical College. 

RESULTS 

Among 239 samples from wound infection, 173(72.4%) 

yielded bacterial growth, and remaining 66(27.6%) were 

culture negative (Figure 1).  

 

Figure 1: Distribution of sample on growth              

character (n=239).  

Out of these culture positive cases, majority 61(35.3%) 

were in the age group of 16-30 years (Table 1), and males 

104(60.1%) were more commonly affected than female 

69(39.9%) patients (Figure 2). 

Table 1: Age distribution of culture positive           

cases (n=173). 

Age group (In years) Frequency Percent 

≤15 35 20.2 

16-30 61 35.3 

31-45 26 15.0 

46-60 35 20.2 

≥60 16 9.2 

Total 173 100 

Culture 

positive

173 (72.4%)

No growth

66 (27.6%)
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The most frequently isolated bacteria were 

Staphylococcus aureus 64 (36.9%), followed by 

Escherichia coli 62 (35.8%), Pseudomonas spp. 30 

(17.3%) and Proteus spp. 10 (5.8%) (Table 2). 

 

Figure 2: Sex distribution of culture positive         

patients (n=173). 

The antimicrobial susceptibility pattern of bacterial 

isolates has been shown in Table 3. The predominant 

isolate, S. aureus were highly resistant to Amoxycillin 

(92.2%), Cefradine (87.5%) and Cefixime (84.4%). 

Resistance was also high for third generation 
Cepahlosporins like Ceftriaxone (76.6%) and 

Ceftazidime (71.9%). While they were least resistant to 

Imipenem (7.8%), Amikacin (17.2%) and Gentamicin 

(21.9%). E. coli isolates were mostly resitant to 

Amoxycillin and Tetracycline (88.7% each), Cefixime 

(87.1%) and Cefradine (82.3%). High level of resistance 

was observed for Cotrimoxazole (75.8%), Ceftazidime 

(74.2%) and Ceftriaxone (70.9%). All Pseudomonas spp. 
were resistant to Cefradine (100%). They were highly 

resistant to Amoxycillin (93.3%), Cefixime (96.7%), 

Ceftriaxone (86.7%), Ceftazidime and Cotrimoxazole 

(80% each). Resistance was low (53.3%) for 

Gentamicicn. Proteus spp. showed high degree of 

resistance to Amoxycillin (100%), Cefradine and 

Cotrimoxazole (90% each), While resistance was lower 

for Cefixime, Ceftazidime, Ciprofloxacin (70% each) and 

Ceftriaxone (60%). All bacterial isolates from wound 

infections were highly sensitive to Imipenem (86-100%) 

and Amikacin (70-83%).  

Table 2: Distribution of bacterial isolates of wound 

infection (n=173).  

Bacterial isolates Number Percent 

Staphylococcus aureus 64 36.9 

Escherichia coli 62 35.8 

Pseudomonas spp. 30 17.3 

Proteus spp. 10 5.8 

Others* 7 4.1 

Total 173 100 

* Others in the table represents, Klebsiella spp. Citrobacter spp. 
Acinetobacter spp. and Coagulase negative Staphylococci. 

 

Table 3: Antimicrobial resistance pattern of bacterial isolates from wound infection (n=173). 

Antibiotic 

Number (%) of isolates resistant to 

S. aureus 

(n=64) 

E.coli 

(n=62) 

Pseudomonas spp. 

(n=30) 

Proteus spp. 

(n=10) 

Others 

(n=7) 

Amoxycillin 59 (92.2) 55 (88.7) 28 (93.3) 10 (100) 7 (100) 

Cefradin 56 (87.5) 51 (82.3) 30 (100) 9 (90) 6 (85.7) 

Cefixime 54 (84.4) 54 (87.1) 29 (96.7) 7 (70) 6 (85.7) 

Ceftriaxone 49 (76.6) 44 (70.9) 26 (86.7) 6 (60) 6 (85.7) 

Ciprofloxacin 43 (67.2) 40 (64.5) 16 (53.4) 7 (70) 5 (71.4) 

Cotrimoxazole 41 (64.1) 47 (75.8) 24 (80) 9 (90) 6 (85.7) 

Ceftazidime 46 (71.9) 46 (74.2) 24 (80) 7 (70) 7 (100) 

Gentamicin 14 (21.9) 15 (24.2) 16 (53.4) 2 (20) 3 (42.9) 

Amikacin 11 (17.2) 17 (27.4) 7 (23.3) 3 (30) 2 (28.6) 

Tetracycline 44 (68.8) 55 (88.7) 23 (76.7) 3 (30) 3 (42.9) 

Imipenem 5 (7.8) 8 (12.9) 4 (13.3) 0 (0) 1 (14.3) 

* Figure within parentheses indicate percentage 

 

DISCUSSION 

Wound infection remain an important concern among 

health care practitioners throughout the world owing to 

associated morbidity and mortality.17 It is an important 

cause of illness resulting in prolongation of hospital stay, 

increased treatment cost and are likely to have an 

important role in development of antimicrobial 

resistance.18 Therefore proper identification of organism 

and determination of antimicrobial susceptibility pattern 

is crucial for appropriate management of wound 

infection. 

In the present study, bacterial pathogens were isolated 

from 173 (72.4%) samples. Almost similar isolation rate 

was reported by Azene et al, (70.5%), Sultana et al, 

Male

104(60.1

%)

Female

69 

(39.9%)
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(70.3%) and Abraham et al, (70.5%).5,19,20 In contrast to 

this study higher isolation rate was reported by 

Mohammed et al, (83.9%) and the rate was lower 

(61.8%) in study by Khanam et al.11,21 This difference in 

bacterial isolation rate may be due to difference in quality 
of wound swab specimen and microbiological techniques 

used. Rest of the samples (27.6%) showed no growth of 

organism. The reasons may be, patients had been treated 

with antibiotics either systemic or topical or both prior to 

sample collection or there was anaerobic bacterial 

infection, the culture of which was not done.  

In this study, majority (35.3%) of wound infection cases 

were within the age group of 16-30 years. This is in 

agreement with other studies, where it was reported that 

people in their second to fourth decades of life being 

more prone to wound infection.2,11 Since this is the most 

productive age range, people are involved in different 
types of work and so have a higher risk of exposure to 

variety of wounds. 

Higher rate of wound infection was recorded in male 

(60.1%) than in female (39.9%). Similar male 

predominance was also reported in other studies.11,19,22 

This might be attributed to the fact that, male 

employment is more in this country. They are involved in 

occupations such as construction works, farming, 

transportation and industry works, where likely exposure 

to trauma is common or it might be due to males are 

getting priority in hospital treatment than female, from 

where study cases were selected. 

S. aureus (36.9%) was the predominant bacteria isolated 

from wound infection in this study. This is consistent 

with reports from other studies.2,5,19,22 The high 

prevalence of S.aureus in wound infection may be 

because of its endogenous source of infection. It forms 

the bulk of the normal flora in skin and its appendages. 

With the disruption of natural skin barrier, S.aureus 

easily find their way into wounds and cause infection. It 

may also due to contamination of wound from the 

environment or other sources. In contrast to this study 

Pondei et al, and Basu at al reported Pseudomonas 
aeruginosa as the most common wound pathogen.23,24 

This difference may be due to difference in study 

population or due to locality variation. E. coli was the 

next common organism followed by Pseudomonas spp., 

and Proteus spp. The pattern of isolation of wound 

pathogens is in agreement with studies published 

elsewhere recently.5,11,21,22 

Antibiotic susceptibility pattern of isolates revealed that, 

resistance to the selected antimicrobials was very high. 

Bacterial isolates were mostly resistant to Amoxycillin 

(89-100%) and Cefradine (82-100%). Similar results 
were also reported in other studies.2,5,11 Widespread and 

non-judicious use of these antibiotics without sensitivity 

testing and abuse of these drugs by self-medication to 

treat all kind of infections due to low cost, may have 

promoted development of resistance to these antibiotics. 

Similarly resistance to third generation Cephalosporins 

like Cefixime (70-97%) Ceftriaxone (60-87%) and 

Ceftazidime (70-100%) was high. These findings 

corroborate with reports of Sultana et al.5 This may be 

due to the fact that third generation Cephalosprins have 
been used for long period in this country. So due to 

indiscriminate and overuse of these drugs over this time 

organisms have developed resistance. High resistance 

rate was also observed for Ciprofloxacin. Similar studies 

by Khanam et al, and Sultana et al, supports this 

findings.5,21 But in contrast, several other studies reported 

higher sensitivity to Ciprofloxacin.11,19,22 This reduced 

sensitivity in the present study may be the result of very 

extensive use of this antibiotic in clinical practice without 

susceptibility testing. The most effective antibiotics in 

this study were Imipenem, Amikacin and Gentamicin. 

Bacterial isolates were fairly sensitive to these 
antimicrobial agents, which is in agreement with other 

studies.2,11,19 This may be attributed to the fact that, these 

antibiotics are less commonly prescribed for empirical 

treatment and they are used only in hospitalized patients 

according to susceptibility report. 

Sensitivity pattern of pathogens is changing radically. 

This prominent and significant increase in resistance of 

organisms to commonly used antibiotics is alarming. 

Clinician should look for recent trends of susceptibility 

pattern, specially of that locality while choosing a 

treatment regimen to prevent emergence of antibiotic 

resistance. 

CONCLUSION 

From the present study it may be concluded that, the 

predominant isolate from wound infection was S. aureus, 

followed by E. coli, Pseudomonas spp. and Proteus spp. 

Alarmingly high rate of resistance to commonly used 

antibiotics was observed.  

The isolates were highly resistant to Amoxycillin, 

Cephalosporins, Ciprofloxacin, Tetracycline and 

Cotrimoxazole. While they were fairly sensitive to 

Imipenem, Amikacin and Gentamicin. Continuous 

monitoring and surveillance will help the clinician in 
appropriate antibiotic selection and proper management 

of wound infection. Judicial and rationale use of 

antibiotic should be sought to prevent the emergence of 

resistant pathogen. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 
Institutional Ethics Committee 

REFERENCES 

1. Mordi MR, Momoh MI. Incidence of Proteus 

Species in Wound infections and their Sensitivity 

Pattern in the University of Benin Teaching 

Hospital. Afr J Biotechnol 2009;8(5):725-30. 



Afroz S et al. Int J Res Med Sci. 2020 Jun;8(6):2105-2109 

                                                        
 

       International Journal of Research in Medical Sciences | June 2020 | Vol 8 | Issue 6    Page 2109 

2. Ogba OM, Olorode OA, Adie GP. Bacterial 

pathogens associated with wound infections in 

Calabar, Nigeria. J Med. 2014;13(1):26-33. 

3. Razavi SM, Ibrahimpur M, Kashani AS, Jafarian A. 

Abdominal Surgical Site Infections: Incidence and 
Risk factors at an Iranian Teaching Hospital. BMC 

Surgery. 2005;5:2-6. 

4. Weledji E. Bacterial organisms in acute wounds, 

implications on surgical wound management. J Med 

Sci. 2012;3(10):610-15. 

5. Sultana S, Mawla N, Kawser S, Akhter N, Ali MK. 

Current Microbial Isolates from Wound Swab and 

Their Susceptibility Pattern in a Private Medical 

College Hospital in Dhaka city. Delta Med Col J. 

2015;3(1):25-30. 

6. Rahman M, Jobayer M, Akter N, Ahamed F, 

Shamsuzzaman SM, Mamun KZ. Rapid detection of 
Pseudomonad at species level by multiplex PCR in 

surgical units and ICU of Dhaka Medical College 

Hospital. Bangladesh J Med Microbiol. 

2016;10(2):22-6. 

7. Sule A, Thanni L, Sule-Odu O, Olusanya O. 

Bacterial pathogens assoaciated with infected 

wounds in Ogun state University Teaching Hospital, 

Sagamu, Nigeria. Afr J Clin Exp Microbiol. 

2002;3(1):13-6. 

8. Obritsch MD, Fish DN, MacLaren R, Jung R. 

Natioal surveillance of antimicrobial resitance in 
Pseudomonas aeruginosa isolates obtained from 

intensive care unit patients from 1993 to 2002. 

Antimicrob Agents Chemother. 2004;48(12):4606-

10. 

9. Anguzu JR, Olila D. Drug sensitivity patterns of 

bacterial isolates from septic post-operative wounds 

in a regional referral hospital in Uganda. Afr Health 

Sci. 2007;7(3):148-54. 

10. Taye M, Animut GA, Seid J. Antibacterial activities 

of selected medicinal plants in traditional treatment 

of human wounds in Ethiopia. Asian Pac J Trop 

Biomed. 2011;1(5);370-5.  
11. Mohammed A, Seid ME, Gebrecherkos T, Tiruneh 

M, Moges F. Bacterial Isolates and Their 

Antimicrobial Susceptibility Patterns of Wound 

Infections among Inpatients and Outpatients 

Attending the University of Gondar Referral 

Hospital, Northwest Ethiopia. Int J Microbiol. 

2017;10:1-10. 

12. Sani RA, Garba SA, Oyewole OA. Antibiotic 

resistance profile of gram negative bacteria isolated 

from surgical wounds in Minna, Bida, Kontagora 

and Suleja Areas of Niger State. Am J Med Sci. 
2012;2(1):20-4. 

13. Shittu AO, Kolawole DO, Oyedepo EAR. Wound 

infections in two health institutions in Ife-Ife, 

Nigeria: Result of A Cohort Study. Ostomy/Wound 

Manage. 2012;49(5):52-7. 

14. Egbe C, Omoregie R, Igbarumah I, Onemu S. 

Microbiology of wound infections among patients 

of a Tertiary Hospital in Benin City, Nigeria. J Res 

Health Sci. 2011;11(2):109-13. 

15. Collee JG, Marr W. Specimen collection, culture 

containers and media. In: Collee JG, Duguid JP, 

Fraser AG, Marmion BP eds. Mackie & McCartney 
Practical Medical Microbiology, Vol. 2, 14th ed. 

Churchill Livingstone, New York; 1996: 85-111. 

16. Wayne P. CLSI performance standard of 

antimicrobial susceptibility testing: twenty-fourth 

international supplement. CLSI Document M100-

S24, Clini Lab Std Instit. 2014;34(1):50-106. 

17. Mayhall CG. Nosocomial burn wound infection. In: 

Willium and Wilkins Co eds. Hospital epidemiology 

and infection control. Baltimore, USA; 1996: 225-

236. 

18. Sader HS, Jones RN, Silva JB. Skin and soft tissue 

infection in Latin American Medical centers: four 
years assessment of pathogen frequency and 

antimicrobial susceptibility patterns. Diagn 

Microbiol Infect Dis. 2002;44:281-88. 

19. Azene MK, Beyene BA. Bacteriology and 

antibiogram of pathogens from wound infections at 

Dessie Laboratory, North East Ethiopia. Tanzania J 

Health Res. 2011;13(4):1-10. 

20. Abraham Y, Wamisho BL. Microbial susceptibility 

of bacteria isolated from fracture wounds presenting 

to the err of black-lion hospital. Addis Ababa 

University, Ethiopia. Afr J Microbiol Res, 
2009;3(1):939-51. 

21. Khanam RA, Islam MR, Sharif A, Parveen R, 

Sharmin I, Yusuf MA. Bacteriological Profiles of 

Pus with Antimicrobial Sensitivity Pattern at a 

Teaching Hospital in Dhaka City. Bangladesh J 

Infect Dis. 2018;5(1):10-4. 

22. Mama M, Abdissa A, Sewunet T. Antimicrobial 

susceptibility pattern of bacterial isolates from 

wound infection and their sensitivity to alternative 

topical agents at Jimma University Specialized 

Hospital, South-West Ethiopia. Ann Clin Microbiol 

Antimicrob. 2014;13(14):1-10. 
23. Pondei K, Fente BG, Oladapo O. Current microbial 

isolates from wound swabs, their culture and 

sensitivity pattern at the Niger Delta University 

Teaching Hospital, Okolobiri, Nigeria. Trop Med 

Health. 2013;41(2);49-53. 

24. Basu S, Ramchuran PT, Balin Sing T, Gulati AK, 

Shukla VK. A prospective, descriptive study to 

identify the microbiological profile of chronic 

wounds in outpatients. Ostomy Wound Manage. 

2009;55(1):14-20. 
 
 
 
 
 
 
 

 

Cite this article as: Afroz S, Sarkar D, Khatun K, 

Khan TM, Paul S. Bacterial pathogens in wound 

infection and their antimicrobial susceptibility 

pattern in a medical college hospital, in Dhaka, 

Bangladesh. Int J Res Med Sci 2020;8:2105-9. 


