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INTRODUCTION: Wound infection is common across all sex and age groups 

whichare responsible for significant human mortality and morbidity 

worldwide.Therefore, the objectives of this study were designed towards isolation and 

identification of bacteria involved in wound sepsis at Provincial hospital of Madhesh 

Pradesh, Nepal. MATERIALS AND METHODS: A total of 45 samples were collected 

from patients of different age groups of both male and female at provincial 

hospital,Madhesh Pradesh, NepalThe samples were transferred immediately and 

processed in the microbiology laboratory at Model Multiple College, Janakpurdham. 

Characterization and identification of the obtained bacteria was based on standard 

microbiological methods. RESULTS: Out of 45 samples 40 (88.89%) showed bacterial 

growth. Among the isolates Staphylococcus aureus were present in 15(37.5%), 

Pseudomonas aureogenosaein 7(17.5%), E.coli in 09(22.50%), and Streptococcus 

pyogenes in 09 (22.5%) of the total isolated samples. CONCLUSIONS: Staphylococcus 

aureusin wound infections was found to be dominant. 
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INTRODUCTION 

Wound infections have been regarded as the most 

common nosocomial infections and are associated 

with increased morbidity and mortality [1,2].The 

intensity of wound infections may range from a 

simple self-healing to a severe and life threatening 

[3]. Tissue invasion by bacterial pathogens is 

determined by the location of wound [4]. Wound 

infections can be monomicrobial or polymicrobial 

[5]. The wound infection depends on a complex 

interaction between host factors like immunity, 

nutritional status and age, wound related factors 

like magnitude of trauma, dead space, 

devitalization presence of hematoma and microbial 

factors like toxins, invasion and resistance to 

antibiotics [6]. Most wound infections can be 

classified into two major categories, skin and soft 

tissue infections, although they often overlap as a  

 

 

consequence of disease progression. Exogenous 

wound infection includes those associated with 

traumatic injury or decubitus pressure ulcer, animal 

or human bites, burns or foreign bodies in skin or 

mucous membrane. Endogenous wounds and 

abscess may be associated with appendicitis, 

cholecystitis, cellulitis, dental infection, septic 

arthritis, osteomyelitis, empyema, and sinusitis. 

Most of these processes are nosocomial contracted 

after invasive procedures, surgical manipulation, 

and placement of prosthesis [7]. Infections in a 

wound delays healing, causes wound breakdown, 

prolonged hospital stay, increased trauma care and 

treatment costs [8]. Many studies have shown that 

the common bacterial pathogens isolated from 

wound infections are Staphylococcus aureus, S. 

epidemidis, S. pyogenes, coagulase negative  
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staphylococci (CoNS), Acinetobacter spp., 

Escherichia coli, Klebsiella Spp., Proteus spp., 

Enterobacter spp., Citrobacter spp., and anaerobes 

such as Clostridium spp. and peptostreptococcus 

spp. [9,10]. Among all the species, Staphylococcus 

aureus has been found in a wide range of wounds 

dominant position. Patients with wound infections 

face additional exposure to microbial populations 

circulating in a hospital set up as the hospital 

environment is always charged with microbial 

pathogens. The control of wound infections has 

become more challenging due to widespread 

bacterial resistance to antibiotics and to a greater 

incidence of infections caused by methicillin-

resistant Staphylococcus aureus (MRSA) and 

polymicrobial flora [10].  

The importance of wound infections, in both 

economic and human terms should not be 

underestimated. Less availability of literatures 

reported on wound infections from Terai region is a 

topic of debate and key concern these days in the 

scientific community of Nepal. Therefore, the 

objective of this study was designed to isolate and 

identify bacteria from wound infection patients 

attending  Provincial hospital of Madhesh Province, 

Nepal. 

  
MATERIALS AND METHODS  
 

Study design and setting  

A hospital based descriptive cross sectional study 

was conducted in the month of April and May, 2021 

from the sample collected from wound infection 

patients visiting at Provincial Hospital, Madhesh 

Province, Nepal.  
 

Patients and procedures  

A total of 45 samples (post-operative, abscess, 

bruise, burns) were collected from patients of 

different age groups of both male and female at 

Provincial hospital, Madhesh Province, 

Janakpurdham with the aid of sterile cotton swab 

stick which was rubbed in the area having wound 

for five seconds and kept in peptone water which 

was immediately transferred in the Microbiology 

laboratory of Model Multiple College, 

Janakpurdham for the further processing and 

culture. The samples were streaked on plates of 

Nutrient agar, Blood agar, Mannitol salt agar and 

Mac-conkey agar and incubated for 24 to 48 hours 

at 35-37 degree celcius. After incubation, the 

bacterial colonies were observed and discrete 

colonies were picked and purified by sub-culturing 

on different agar plates and kept by proper labeling 

and were used for further characterization. 

Characterization and identification of the obtained 

bacteria was based on standard microbiological 

methods including Gram’s staining, morphological 

and cultural characteristics on Nutrient agar, 

Macconkey agar and Manitol salt agar media, 

different biochemical tests like Catalase 

test,Coagulase test, Indole test, Motility test, Sub 

culturing on selective and differential media etc as 

per standard protocol following Monica 

Cheesebrough, 2002 [11]. 
 

Statistical analysis and data management 

Data were entered into Microsoft excel for analysis. 

Frequencies and percentages were used to present 

the findings. Pie-chart was used to present 

distribution of samples showing growth pattern. 
 

Ethical considerations 

A written letter of study approval was obtained 

from Model Multiple College, Janakpurdham prior 

to study commencement. Informed consent was 

obtained from the patients about their participation 

explaining the objectives of the study. 
 

 

RESULTS 

Out of 45 samples,40 (89.0%) samples showed 

growth of bacteria while 05 (11.0%) samples 

showed no growth on agar plates (Figure 1). 

 

Bacteria identified were Staphylococcus aureus 

15(37.5%), Pseudomonas aueroginosa 07(17.5%), 

Escherichia coli as 09(22.5%)and Streptococcus sps. 

as09(22.5%).  The dominance of Staphylococcus 

aureus in the wound samples was frequent which 

are the bacteria responsible for wound sepsis as 

shown in Table 1. 
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Table 2 describes the characterization and 

identification of isolates from wound infections. 

Catalase test was positive for Staphylococcus 

aureus, Pseudomonas aeuroginosa, Escherichia coli 

but for Streptococcus species it was found to be 

negative.  
 

DISCUSSION 

Wound infection plays an important role in the 

development of chronicity, delaying wound 

healing. The intensity of wound infections may 

range from a simple self-healing to a severe and life 

threatening [3].Wound infection is a burning public 

health issue especially in developing countries. 

Severe wound infection can cause great loss 

including higher rate of morbidity and mortality; 

longer hospital stays, delay in wound healing, 

increase economic burden and increase discomfort 

which in turn increases disease burden 

significantly. Wound infection is being a common 

nosocomial infection which accounts for 0–80% of 

patient’s mortality [12, 13]. Modernization in 

control and prevention of infections has not 

completely controlled wound infection due to 

increasing problem of antimicrobial resistance. So, 

isolation and identification of bacteria in wound 

infections is a significant concern for treatment in a 

health care facility [14]. In present study in 40 

(88.89%) samples showed growth of bacteria while 

05 (11.11%) of samples showed no growth at all, 

this might be due to the therapeutic status of 

patients, condition of microbial growth, nature of 

growth media, type of species involved, insufficient 

incubation period. This study is comparable to the 

study by Shrestha P [15]. 72.4% showed bacterial 

growth. This might be due to similar culture 

medium used and growth environment condition 

for isolation of organisms. The present study 

concludes that Staphylococcus aureus in 15(37.5%), 

Pseudomonas aueroginosain 07(17.5%) samples, 

Escherichia coli as 09(22.5%) andStreptococcus sps. 

in 09(22.5%). In similar type of study conducted on 

bacterial isolates from infected wounds the most 

common bacterial species detected was 

Staphylococcus aureus (37%), followed by 

Pseudomonas aeruginosa (17%), Escherichia coli 

(6%) [16] almost comparable to our study. Also, 

Upreti et al. [17] reported Staphylococcus aureus as 

most predominant bacteria followed by Escherichia 

Table-1|Distribution of demographic variables 

Bacteria Number of isolates Percentage 

S. aureus 15 37.5 

Streptococcus 09 22.5 

Pseudomonas 

aeuroginosa 

07 17.5 

E. coli 09 22.5 

Total 40 100 

Table 2| Characterization and identification of isolates from wound infections 

Colony 

character 

Catalase Oxidase Indole Coagula

se 

Motili

ty 

Gram’s 

Staining 

Remarks 

Yellow, white, 

smooth, spherical 

Positive Negative Negative Positive Non-

motile 

Positive cocci in 

bunch 

Staphylococcus 

aureus 

Creamy white, 

mucoid, 

Negative Negative Negative Negative Non-

motile 

Positive cocci in 

chain 

Streptococcus sps. 

Blue, green, 

smooth 

Positive Negative Negative Negative Motile Negative rod Pseudomonas 

aeuroginosa 

Pinkish smooth, 

circular 

Positive Negative Positive Positive Motile Negative rod Escherichia coli 



 

Yadav et al.   

   

38 ©2021 The Authors. MJMMS: An International Publication of Centre for Clinical Research and Community Health (CC-REACH) by MedSpirit Alliance Ltd. 

 

coli likely to our results and other bacterial isolates 

were coagulase negative staphylococci (7.8%), 

Acitenobacter spp. (5.2%), KlebsiellaPneumoniae 

(5.2%), Pseudomonas aeruginosa (4.3%),  

Enterobacter spp. (4.3%), citrobacterfreundii (2.6%), 

proteus vulgaris (1.6%) and P. mirabilis (0.9%) in 

pus samples of patients with wound infection 

visiting  KIST Medical College Teaching Hospital, 

Kathmandu, Nepal. The predominance of S. aureus 

in wound infection is supported by different studies  

conducted by Parikh et al., Rajput et al., Gelaw et 

al., Goswami et al.,[18-21]. As being a normal flora 

of human skin, it can get access into the wound 

easily. Another similar study reported that 82.5% of 

bacterial growth in pus samples and 13 different 

bacterial species were isolated where S. aureus was 

predominant (57.7%) species followed by E. coli 

(11%) and CoNS (3%) [22].  S. aureus was the most 

common bacteria (49%) found in wound infections 

followed by E. coli (25.9%), Klebsiella spp. (9.5%), P. 

aeruginosa (8.6%), Proteus spp. (4%) and 

Acinetobacter (2.7%) spp. S. aureus is the most 

common strain (25%) as a commensal organism of 

human skin and nasal passage in another similar 

type of study [23]. The previous results are about 

liable to our study although the sample size varies 

among different studies. Hence, most frequent 

isolation of S. aureus from pus specimens might 

also be due to contamination of collected specimens 

with skin normal flora [24]. The present study 

shows Staphylococcus aureus was the most 

predominant organism isolated from wound 

infection followed by Streptococcus spp., E. coliand  

Pseudomonas spp. In line with this study, similar  

type of results was reported by Maharjan and 

Mahawal [25]. Nazeer et al. [26] found similar 

results in which the most predominant isolate from 

a wound infection was Staphylococcus aureus 

(37.12%) followed by Klebsiella species (20.45%). 

The study reported by Karkee P [27] also supported 

the finding of this study in which the most common 

bacterial isolates were S. aureus. E. coli (12.38%) 

emerged as the next common organism causing 

wound infection followed by CONS (11.40%) and P. 

aeruginosa (7.49%) likely similar to our results. 

However, the least common bacteria isolated were 

C. freundii (0.65%) not included in our study. In 

Saudi Arabia, Abussaud MJ [28] isolated S. aureus 

(35%), P. aeruginosa (25%) and Klebsiella spp. 

(10%) as the major causative agentsnearlyanalogous 

to our study. The high prevalence of 

Staphylococcus aureus infection may be because it 

is an endogenous source of infection. Infection with 

this organism may also be due to contamination 

from the environment. With the disruption of 

natural skin barrier, Staphylococcus aureus which is 

a common bacterium on surfaces such as the 

human skin easily find their way [4].  

 

CONCLUSIONS 

The most predominant bacteria detected were 

Staphylococcus aureus. An incessant monitoring and 

update studies on the microbial isolates are crucial 

and compulsory prerequisite for an enhanced 

management and treatment of wound sepsis, which 

would result in better patient care, safety and health 

care outcomes. 

ADDITIONAL INFORMATION AND DECLARATIONS  

Acknowledgements: Authors wish to thank all the participants, 

medical suprintendent of Provincial hospital and Chairman of 

Model Multiple College, Janakpurdham for all their supports 

during this study. 
 

 

Funding: Self-funded 
 

Competing Interests: The authors declare no competing 

interests. 
 

Author Contributions: Study design, reviewed literatures, 

inscription of 1st and final draft of manuscript- NPY; Sample 

collection, data analysis, involved in writing first draft-RKJ; 

revision and amended 2nddraft of manuscript-RKY; intellectual 

critics in scripting, editing and final decisive revision of final 

draft of manuscript-OPY. All authors have read and agreed with 

the contents of the final manuscript towards publication. 

 

Data Availability: Data will be available upon request to 

corresponding authors after valid reason. 
 

 

 

 

 

 

 



 

           Volume 1, Issue 2  

  

©2021 The Authors. MJMMS: An International Publication of Centre for Clinical Research and Community Health (CC-REACH)  by MedSpirit Alliance Ltd.  39 

 

  REFERENCES 
1. Iroha IR, Amadi ES, Orji JO. Esimone 

CO. In vitro evaluation of the activity  

of colloidal silver concentrate against 

Pseudomonas aeruginosa isolated from 

postoperative wound infection. 

Sci Res Essay. 2008; 3(5):209-211. 

2. Akinjogunla OJ, Adegoke AA, Mboto 

CI, Chukwudebelu IC. Udokang IP. 

Bacteriology of automobile accident 

wounds infection. Int J Medicine Med 

Sci. 2009;1(2):23-27 

3. Moet GJ, Jones RN, Biedenbach DJ, 

Stilwell MG, Fritsche TR. 

Contemporary causes of skin and soft 

tissue infections in North America, 

Latin America, and Europe: report 

from the SENTRY antimicrobial 

surveillance program (1998–2004). 

DiagnMicrobiol Infect Dis. 2007; 57(1):7–

13. 

4. Oluwatosin OM. Surgical wound 

infection: a general overview. Ann 

Ibadan Postgrad Med. 2005; 3(2):26–31. 

5. Brook IT, Frazier EH. The aerobic and 

anaerobic bacteriology of perirectal 

abscesses. J ClinMicrobiol. 1997; 

35(11);2974–6. 

6. Kemodle DS, Kaiser AB. Post 

operative infections and antimicrobial 

prophylaxis. Principles and Practice of 

Infectious Dis. 1995;2742–2756. 

7. Gary W. Procop, Deirdre L. Church, 

Geraldine S. Hall, William M. Janda 

Koneman's Color Atlas and Textbook of 

Diagnostic Microbiology. Jones &Barlett 

Learning. 2020. 

8. Bowler PG,Duerden BI, Armstrong 

DG. Wound microbiology and 

associated approaches to wound 

management. Clin Microbiology review. 

2001;14; 244-269. 

9. Forbes BA, Sahm DF, Weissfeld AS et 

al. Overview of bacterial identification 

methods and strategies. Bailey and 

Scott’s Diagnostic Microbiology. 12th 

edition. Mosby Elsevier, Missouri. 

2007; 216–247.  

10. Collier M. Wound-bed management: 

key principles for practice. Professional 

nurse. 2002; 18(4):221–225. 

11. Cheesbrough M. District laboratory 

practice in tropical countries. Cambridge 

University Press, London. 2000;2: 225-

392. 

12. Gottrup F, Melling A, Hollander DA. 

An overview of surgical site infections: 

aetiology, incidence and risk factors. 

EWMAJ. 2005;5(2):11-15. 

 

 

 

13. Howell-Jones RS, Wilson MJ, Hill 

KE, Howard AJ, Price PE, Thomas 

DW. A review of the microbiology, 

antibiotic usage and resistance in 

chronic Skin wounds. J 

AntimicrobChemother. 2005; 55(2): 

143-149. 

14. Heinzelmann M, Scott M, Lam T. 

Factors predisposing to bacterial 

invasion and infection. American J 

surgery. 2002;183(2):179-90. 

15. Shrestha P. Study on 

Bacteriological Profile of Infected 

Wound from Patients Visiting Kanti 

Children’s Hospital, Maharajgunj, 

Kathmandu, Nepal. M. Sc. 

Dissertation Submitted to the 

Department of Microbiology, 

Tribhuvan. 2009; pp. 5-25. 

16. Lucinda J Bessa, Paolo Fazii, Mara 

Di Giulio, Luigina Cellini.Bacterial 

isolates from infected wounds and 

their antibiotic susceptibility pattern: 

some remarks about wound 

infection. Int Wound. 2015; 12(1):47-

52. 

17. NarbadaUpreti, BinodRayamajhee,

Samendra P Sherchan, Mahesh 

Kumar Choudhari, Megha Raj 

Banjara.  Prevalence of methicillin 

resistant Staphylococcus aureus, 

multidrug resistant and extended 

spectrum β-lactamase producing 

gram negative bacilli causing wound 

infections at a tertiary care hospital 

of Nepal. Antimicrob Resist Infect 

Control. 2018; 8; 7:121. 

18. AR Parikh, S Hamilton, V 

Sivarajan, S Withey, and PEM 

ButlerDiagnostic Fine-Needle 

Aspiration in Postoperative Wound 

Infections is More Accurate at 

Predicting Causative Organisms 

than Wound Swabs.Ann R CollSurg 

Engl. 2007; 89(2): 166–167. 

19. Rajput A, Singh KP, Kumar V, 

Sexena R, Singh RK. Antibacterial 

resistance pattern of aerobic bacteria 

isolates from burn patients in 

tertiary care hospital. Biomed Res. 

2008;19(1):1-4. 

20. Gelaw KA, Aweke AM, 

Astawesegn FH, Demissie BW, 

Zeleke LB. Surgical site infection and 

its associated factors following 

cesarean section. A cross-sectional 

study from a public hospital in 

Ethiopia. Patient Safety 

Surg. 2017;11(1):18. 

 

 

21. NN Goswami, Trivedi HR, Goswami PPA, 

Patel KT and Tripathi BC. Antibiotic sensitivity 

profile of bacterial pathogens in postoperative 

wound infections at a tertiary care hospital in 

Gujarat, India. J PharmacolPharmacother. 2011; 

2(3): 158–164. 

22. Forster HD, Daschner DF. Acinetobacter 

species as nosocomial pathogens. Eur J 

ClinMicrobiol Infect Dis. 1998;17(2):73-7. 

23. Biadglegne F, Abera B, Alem A, Anagaw B. 

Bacterial isolates from wound infection and their 

antimicrobial susceptibility pattern in 

FelegeHiwot referral Hospital North west 

Ethiopia. Ethiopian Journal of Health 

Sci. 2009; 19(3):173-177. 

24. Anthony AA, Mvuyo T, Okoh AI. and Jacob 

Steve. Studies on multiple antibiotic resistant 

bacterial isolated from surgical site infection. 

Scientific Res and Essays. 2010;5(24):3876-3881. 

25. Maharjan N, Mahawal BS. Bacteriological 

Profile of Wound Infection and Antibiotic 

Susceptibility Pattern of Various Isolates in a 

Tertiary Care Center. J Lumbini Med Coll. 

2020;8(2):1-7. 

26. Nazeer HA, Shaik KM, Kolasani BP Aerobic 

bacteriology of wound infections with special 

reference to MRSA. J ClinExp Res. 2014;2(1): 74-

79.27. 

27. Karkee P. Bacterial Isolates and their 

Antibiogram from Wounds and Abscesses of 

Surgical Outpatients Visiting Bir Hospital. M. Sc. 

Dissertation Submitted to the Department of 

Microbiology, Tribhuvan University. 2008. pp. 

13-29. 

28. Abbussaud MJ. Incidence of wound infection 

in three different departments and the antibiotic 

sensitivity pattern of the isolates in a Saudi 

Arabian hospital. 

ActaMicrobiolImmunolHunga.1996;43: 301-305. 

 

 

Publisher’s Note 

MJMMS remains neutral with regard to jurisdictional 

claims in published materials and institutional 

affiliations. 

will help you at every step for the manuscript 

submitted to MJMMS. 
 

  We accept pre-submission inquiries.  

  We provide round the clock customer support 

  Convenient online submission 

  Plagiarism check 

  Rigorous peer review  

  Indexed in NepJOL and other indexing services 

  Maximum visibility for your research 

  Open access 

 

Submit your manuscript at:  
 

Website: www.medspirit.org  

e-mail: editormjmms@gmail.com 

 

https://pubmed.ncbi.nlm.nih.gov/?term=Bessa+LJ&cauthor_id=23433007
https://pubmed.ncbi.nlm.nih.gov/?term=Fazii+P&cauthor_id=23433007
https://pubmed.ncbi.nlm.nih.gov/?term=Di+Giulio+M&cauthor_id=23433007
https://pubmed.ncbi.nlm.nih.gov/?term=Di+Giulio+M&cauthor_id=23433007
https://pubmed.ncbi.nlm.nih.gov/?term=Cellini+L&cauthor_id=23433007
https://pubmed.ncbi.nlm.nih.gov/?term=Upreti+N&cauthor_id=30338059
https://pubmed.ncbi.nlm.nih.gov/?term=Rayamajhee+B&cauthor_id=30338059
https://pubmed.ncbi.nlm.nih.gov/?term=Sherchan+SP&cauthor_id=30338059
https://pubmed.ncbi.nlm.nih.gov/?term=Choudhari+MK&cauthor_id=30338059
https://pubmed.ncbi.nlm.nih.gov/?term=Choudhari+MK&cauthor_id=30338059
https://pubmed.ncbi.nlm.nih.gov/?term=Banjara+MR&cauthor_id=30338059
https://pubmed.ncbi.nlm.nih.gov/?term=Banjara+MR&cauthor_id=30338059
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parikh%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17346414
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hamilton%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17346414
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sivarajan%20V%5BAuthor%5D&cauthor=true&cauthor_uid=17346414
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sivarajan%20V%5BAuthor%5D&cauthor=true&cauthor_uid=17346414
https://www.ncbi.nlm.nih.gov/pubmed/?term=Withey%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17346414
https://www.ncbi.nlm.nih.gov/pubmed/?term=Butler%20P%5BAuthor%5D&cauthor=true&cauthor_uid=17346414
https://www.ncbi.nlm.nih.gov/pubmed/?term=Butler%20P%5BAuthor%5D&cauthor=true&cauthor_uid=17346414
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1964567/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1964567/
https://pubmed.ncbi.nlm.nih.gov/?term=Forster+DH&cauthor_id=9629969
https://pubmed.ncbi.nlm.nih.gov/?term=Daschner+FD&cauthor_id=9629969
http://www.medspirit.org/

