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Abstract

Background: Wound infections are global problem in the field of surgery associated with long

hospital stay, higher treatment expenditure, morbidity and mortality.

Objective: To isolate and identify the bacteria causing wound infection and to determine the

antimicrobial susceptibility pattern.

Methods: This retrospective study was conducted in the Department of Microbiology at  Shaheed

Suhrawady Medical College, Dhaka from January 2017 to December 2017 for a period of one

(01) year. A total of 190 wound swabs were collected from the patients who were visited in

outpatient department and were admitted at inpatient department with skin and soft tissue

infection. Swabs from the wound were inoculated on appropriate media and cultured and the

isolates were identified by standard procedures as needed. Antimicrobial susceptibility testing

was done by disc diffusion method according to  ‘The Clinical Laboratory Standard Institute’

guidelines.

Results: In this study, out of 190 cases 115 (60.52%) were male and 75 (39.47%) were female

and majority 85(44.73%) were in the age group of 16 to 30 years. A total number of 190 isolates

were obtained, among which 124 (65.25%) were culture positive cases. Among the isolated

organisms predominant bacteria was Staphylococcus aureus 68 (35.79%) followed by Escherichia

coli 30 (15.79%), Pseudomonas 14 (7.37%), Klebsiella 6 (3.16%), Proteus 4 (2.10%) and

Acinetobacter 2 (1.05%). Staphylococcus aureus was sensitive to linezolid (94.11%), vancomycin

(88.23%) and amikacin (70.58%). Among the Gram negative isolates  Escherichia coli  was

predominant and showed sensitivity  to imipenem (80%), amikacin (70%), ceftazidime (60%),

piperacillin+ tazobactum (56.66%), colistin (53.33%). Pseudomonas showed sensitivity to

colistin (78.57%), imipenem (71.42%). Klebsiella showed sensitivity to imipenem (83.33%),

amikacin (66.66%), piperacillin+ tazobactum (66.66%), and colistin(66.66%).

Conclusion: Staphylococcus aureus was the most frequently isolated pathogen from wound

swab and the antibiotic sensitivity pattern of various isolates will guide for appropriate selection

of antibiotics against wound infection, so as to reduce the spread of resistant bacteria.
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Introduction

Wound is defined as an injury to any of the body tissue

especially when it is caused by physical means that

interrupts continuity.1 The exposed subcutaneous tissue

provides a favorable substratum for a wide variety of

microorganisms to contaminate and colonize, and if the

involved tissue is devitalized and the host immune

response is compromised, the conditions become optional

for microbial growth.2 The progression of a wound to an

infected state is likely to involve a multitude of microbial

and host factors.3  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.4 Infection of

the wound is the invasion and proliferation by one or

more species of microorganisms sometimes resulting in

pus formation.5 The most common bacterial genera

infecting wounds are Staphylococcus aureus,

Pseudomonas aeruginosa, Escherichia coli, Klebsiella

spp. and  Acinetobacter spp.6 The spread of antimicrobial

resistance is now a global problem, which is due to

significant changes in microbial genetic ecology, as a result

of indiscriminate use of antimicrobials.7 The increasing

frequency of antimicrobial resistance among pathogens

causing nosocomial and community acquired infections

is making numerous classes of antimicrobial agents less

effective resulting in emergence of antimicrobial

resistance.8 Continued use of systemic and topical

antimicrobial agents has provided the selective pressure

that has led to the emergence of antibiotic resistant strains

which in turn, has driven the continued search for new

agents. Unfortunately, the increased costs of searching

for effective antimicrobial agents and the decreased rate

of new drug discovery has made the situation increasingly

worrisome.9 Hence the present study was carried out to

identify the causative agent of wound infection and

antibiotic susceptibility pattern of the isolates, which will

be beneficial as guidance for medical practitioners to select

empirical antimicrobial therapy and on the implementation

of infection control measures that plays an important role

in minimizing the emergence rate of antimicrobial

resistance.

Material and Methods

This retrospective study was conducted in the Department

of Microbiology at the Shaheed Suhrawady Medical

College, Dhaka from January 2017 to December 2017 for a

period of one year. A total of 190 wound swabs were

collected from patients attending at outpatient and

inpatient department of Shaheed Suhrawady Medical

College and Hospital. All the samples were cultured on

blood agar and Mac Conkey agar media incubated

overnight at 37oC. Organisms were identified by standard

microbiological procedures including colony characters,

Gram staining and biochemical reactions.10 All the isolates

were tested for antimicrobial susceptibility by the disc

diffusion technique according to the Clinical Laboratory

Standards Institute (CLSI) guidelines.11,12

Results

Out of 190 cases 115 (60.52%) were male and 75 (39.47%)

were female and majority 85(44.73%) were in the age group

of 16 to 30 years followed by 31 to 45 years and 46 to 60

years  which was 38 (20.0%) cases and 27 (14.22%) cases

respectively (Table-1). A total number of 190 isolates were

obtained, among which 124 (65.25%) were culture positive

cases (Table -II).

Table-I

Age and gender distribution of the study populations

(n=190)

 Age group(years) Male Female Total

£ 15 11(9.5) 8(10.6) 19 (10)

16-30 53(46.08) 32(42.66) 85(44.73)

31-45 20(17.39) 18(24.0) 38(20.0)

45-60 16(13.92) 11(14.66) 27(14.21)

>60 15(13.04) 6(8.0) 21(11.05)

Total 115(100.0) 75(100.0) 190(100.0)

Table-II

Culture Positivity of the study populations (n=190)

Culture Frequency    Percentage

No growth 66 34.75

Growth 124 65.25

Total 190 100.0

Among the isolated organisms predominant bacteria was

Staphylococcus aureus 68 (35.79%) followed by

Escherichia coli 30 (15.79%), Pseudomonas 14 (7.37%),

Klebsiella 6 (3.16%), Proteus 4 (2.10%) and Acinetobacter

2 (1.05%) (Table-III).

Table-III

Organisms isolated from wound swab (n=190)

Organisms Number Proportion (%)

Staphylococcus aureus 68 35.79

Escherichia coli 30 15.79

 Pseudomonas 14 7.37

Klebsiella 6 3.16

Proteus 4 2.10

 Acinetobacter 2 1.05

Total  124 65.26

All the bacterial isolates were tested for antimicrobial

susceptibility. Staphylococcus aureus found highly

sensitive to linezolid (94.11%), vancomycin (88.23%) and

amikacin (70.58%) and low sensitivity found in Ceftazidime

(27.94%), Ceftriaxone (29.41%) and Ampicillin (29.41%).

Escherichia coli found sensitive to imipenem (80%),

amikacin (70%), ceftazidime (60%), piperacillin+ tazobactum

(56.66%), colistin (53.33%). Pseudomonas showed lowest

sensitivity to almost all of the drugs except colistin which

was 78.57% sensitive and imipenem was 71.42% sensitive.

Klebsiella showed 83.33% sensitivity to imipenem and

66.66% sensitivity to amikacin, piperacillin+ tazobactum

and colistin (Table-IV).
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Table-IV

Antibiotic sensitivity pattern of the isolates in wound infections.

Antibiotics Staphylo Escherichia Pseudomonas  Klebsiella Proteus Acinetoba

coccus coli  (n=30)  (n=4) cter

(n=68)  (n=14)  (n=6)  (n=2)

Amikacin 48(70.58) 21(70.0) 6(42.85) 4(66.66) 2(50.0) 1(50.0)

Ampicillin 20(29.41) 18(60.0) 5(35.71) 3(50.0) 1(25.0) 0(0.0)

Ciprofloxacin 25(36.76) 15(50.0) 7(50.0) 3(50.0) 1(25.0) 1(50.0)

Ceftriaxone 20(29.41) 16(53.33) 5(35.71) 3(50.0) 1(25.0) 1(50.0)

Ceftazidime 19(27.94) 18(60.0) 4(28.57) 3(50.0) 1(25.0) 1(50.0)

Gentamycin 30(44.11) 17(56.66) 8(57.14) 2(33.33) 2(50.0) 1(50.0)

Co-trimoxazole 25(36.76) 15(50.0) 5(35.71) 3(50.0) 0(0.0) 0(0.0)

Imipenem    0(0.0) 24(80.0) 10(71.42) 5(83.33) 0(0.0) 0(0.0)

Piperacillin+Tazobactum    0(0.0) 17(56.66) 8(57.14) 4(66.66) 3(75.0) 1(50.0)

colistin     0(0.0) 16(53.33) 11(78.57) 4(66.66) 0(0.0) 0(0.0)

Azithromycin 39(57.35) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)

Linezolid 64(94.11) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)

Vancomycin 60(88.23) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)

Discussion

Purulent wound infections are exemplified by severe local

inflammation, habitually with pus formation caused by

severe pyogenic bacteria. These infections can lengthen

the hospital stay, hinder in wound healing and raises the

overall cost and morbidity.

In the present study, among the 190 samples 124 (65.25%)

was culture positive. This culture positivity rate in our

study is in accordance with the study by Nithya et al.13

However, lower rate was also reported by Shrestha et al

(50%).14

The incidence of wound infection was higher in males

(60.52%) than in females (39.47%) which could be explained

by the fact that male were more prone to wound infections

perhaps due to disparities in propensitity for skin

colonization or other anatomical differences. Dessalegn

et al recorded higher infection in males as compared to

females.15 Hermandez et al reported (65.6%) males and

(34.4%) females among the surgical site infection

patients.16 which is similar with this study.

In the present study majority of the cases was reported in

the age group of 15-30 years  (44.73.%) which coincides of

the results of previous studies.17 Anush et al reported

maximum of infection (28%) in 41-50 years of age group

and the lowest (1.4%) in 81-90 years age group.18

The common bacterial isolates found in the study were

Staphylococcus aureus (35.79%) followed by Escherichia

coli (15.79%), Pseudomonas (7.37%), Klebsiella (3.16%),

Proteus (2.10%) and Acinetobacter (1.05%). Several

studies had reported that Staphylococcus aureus was the

common isolate of purulent wound infections worldwide

with the prevalence rate ranging from 4.6% to 54.4%.19

Staphylococcus aureus infection is usually associated

with patient’s own endogenous flora and it is a skin and

nasal microbial flora, acquired also from contaminated

hospital environment, surgical devices or from hands of

health care workers.20 Escherichia coli was the next

common organism followed by Pseudomonas, Klebsiella

which was similar to the study done by Albumani et al.21

This confirms that most wound infections arising from

abdominal procedures are acquired from patients own fecal

flora.20

In this study, Staphylococcus aureus showed 94.11%

sensitive to linezolid, 88.23% to vancomycin, followed by

70.58% to amikacin and less sensitivity were found in

Ceftazidime (27.94%), Ceftriaxone (29.41%) and Ampicillin

(29.41%). Remarkable susceptibility of Staphylococcus

aureus to vancomycin, linezolid, fusidic acid, amikacin

and gentamicin may be due to lesser use of these

antibiotics as a result of their less availability, cost and

toxic effect.22

In this study, Escherichia coli were sensitive to imipenem

(80%), amikacin (70%), ceftazidime (60%), piperacillin+

tazobactum (56.66%), colistin (53.33%) which was similar

to the study   done by Mahmood et al.23 So, reduced

antibiotic sensitivity pattern noted for Escherichia coli

suggests its importance for hospital acquired infection.

Pseudomonas showed lowest sensitivity to almost all of

the drugs and susceptible to colistin (78.57%), imipenem
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(71.42%), piperacillin+ tazobactum (57.14%), and

gentamycin (57.14%). But the study done by Albumani et

al.21 had shown variable susceptibility pattern with

imipenem 100%, piperacillin+ tazobactum (87.71%),

levofloxacin (85.71%), cefotaxime (71.42%) for

pseudomonas aeruginosa.

Klebsiella showed highest sensitivity to imipenem

(83.33%), amikacin, piperacillin+ tazobactum and colistin

(66.66%) and reduced sensitivity to ampicillin, ciprofloxacin,

ceftriaxone, ceftazidime, co-trimoxazole (50.00%) which was

similar to the study done by Anderl et al.24

Conclusion

The findings of this study showed that Staphylococcus

aureus was found to be the predominant among all of the

isolates of wound infections and showed highest

sensitivity to linezolid, vancomycin followed by amikacin.

Among the Gram negative bacilli Escherichia coli was

the most common bacteria causing wound infection. Most

of the Gram negative isolates were highly sensitive to

imipenem, piperacillin + tazobactum, colistin. So this

knowledge of the most likely causative organisms and

prevailing drug susceptibility pattern of this study may

be helpful in deciding empirical therapy to reduce mortality

and morbidity in wound infections. Therefore periodic

review of the bacteriological profile and antibiotic

susceptibility pattern should be done at regular intervals

to evolve the control strategies and reduce the infection

rate.

References

1. Sani RA, Garba SA, Oyewole OA. Antibiotic resistance profile

of Gram negative bacteria isolated from surgical wounds in

Minna, Bida, Kontogora and Suleja areas in Niger State. Amr

J of Med and Medl Sci 2012; 2: 20-24.

2. Goellnsha N, Payal N, Singh M, Yader A, Chaudhary BL.

Post-operative wound infection. Bacteriol and antibi Patt

Inter J. 2013; pp. 74-79.

3. Bowler P, Durden B, Armstrong D. Wound Microbiology and

Associated Approaches to Wound Management. Clin Microbiol

Rev 2001; 14(2): 244-269.

4. 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.

5. Mohammed A, Adeshina GO, Ibrahim YK. Incidence and

Antibiotic Susceptibility Pattern of  Bacterial Isolates from

Wound Infections in a Tertiary Hospital in Nigeria. Tropical

Journal of Pharmaceutical Research. 2013; 12(4):617-21.

6. Esebelahie NO, Esebelahie FO, Omoregie R. Aerobic bacterial

isolates from wound infection. Afr J Cln Exper Microbial

2013; 14(3): 155-159.

7. Divya P, Krishna S, Mariraj J, Pushpalatha H. Aerobic

Bacteriological Profile of Post-Operative Surgical Wound

Infections and Their Antibiogram in A Tertiary Care Hospital.

2015; 3(6): 6310-6316.

8. Magiorakos AP, Srinivasan A, Carey RB, Carmeli Y, Falagas

ME. Multi drug resistance, extensively drug resistance and

pan drug-resistance bacteria: an international expert proposal

for interim standard definations for acquired resistance. Clin

Microbiol Infect 2012; 18: 268-81.

9. Cooper RA, Molan PC, Harding KG. The sensitivity to honey

of Gram-positive cocci of clinical significance isolated from

wounds. J App Microbiol 2002; 93:857–863.

10. Collee JG, Miles RS, Watt B, Fraser AG, Marmion BP, Simonds

A, editors. Test for Identification of Bacteria. In: Mackie

and MC Cartney. Practical Medical Microbiology. 14th ed.

NewYork: Churchill Livingstone; 1996.

11. CLSI. Performance Standards for Antimicrobial Susceptibility

Testing: 21st Informational Supplements. CLSI document

MI00-S21. Wayne PA: Clinical and Laboratory Standards

Institute; 2011.

12. National Committee for Clinical Laboratory Standards

Performance Standards for Antimicrobial Susceptibility

Testing.11th edition.Wayne PA; 2001.

13. 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.

14. B Shrestha and R B Basnet. “Wound infection and antibiotic

sensitivity pattern of bacterial isolates,” Post-Graduate

Medical Journal of NAMS, 2009; vol. 9, no. 1, pp. 1–6.

15. Dessalegn L, Techalew S, Endale T. Aerobic bacterial isolates

from post- surgical wound and their antimicrobial susceptibility

pattern: a hospital based cross-sectional study. E3 journal of

medical research, 2014; 3(2) 18-23.

16. Hernandez K, Ramos E, Seas C, Henostroza G, Gotuzzo E:

Incidence of and risk factors for surgical-site infections in a

Peruvian hospital. Infect Control Hosp Epidemiol; 2005;

26(5): 473-7.

17. Mundhada AS, Tenpe S. A study of organisms causing surgical

site infections and their antimicrobial susceptibility in a

tertiary care government hospital. Indian J Pathol Microbiol

2015; 58(2):195-200.

18. Anusha S, Vijaya LD, Pallavi K, Manna PK, Mohanta GP,

Manavalan R: An Epidemiological Study of Surgical Wound

Infections in a Surgical unit of Tertiary care Teaching Hospital.

Indian Journal of Pharmacy Practice 2010; 3 (Issue 4):25-30.

19. Chakarborty SP, Mahapatra SK, Bal M, Roy S. Isolation and

identification of vancomycin resistant Staphylococcus aureus

from postoperative pus sample. Al Ameen J Med Sci. 2011;

4(2):152-168.

 20. Isibor JO, Oseni A, Eyaufe A, Osagie R, Turay A. Incidence of

aerobic bacteria and Candida albicans in postoperative wound

infections. Afr J Microbiol Res 2008; 2(11):288-291.

21. Anbumani N, Kalyani J, Mallika M. Epidemiology and

Microbiology of Wound Infections.  Indmedica-Indian Journal

for the Practising Doctor. 2006; 3(5):11-12.

22.  Mama M, Abdissa A , and  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.

23. Mahmood A. Bacteriology of Surgical Site Infections and

Antibiotic Susceptibility Pattern of the isolates at a Tertiary

Care Hospital in Karachi. PMA.2000; 50: 256.

24. Anderl JN, Franklin MJ, Stewart PS. Role of Antibiotic

Penetration Limitation in Klebsiella pneumonia Biofilm

Resistance to Ampicillin and Ciprofloxacin. Antimicrobial

Agents and Chemotherapy.2000; 44(7):1818-24.

J Shaheed Suhrawardy Med Coll Vol. 11 No. 1, June 2019

68


