
Bangladesh J Infect Dis  12                           June 2020│ Volume 7│Number 1 

 
http://www.banglajol.info/index.php/BJID/index   

Original Article 

Bangladesh Journal of Infectious Diseases 

 

Phenotypic and Genotypic Isolation of MRSA from Burn Wound Infected 

Patients at a Tertiary Care Hospital in Bangladesh 

Anika Tasnim1, A.K.M. Shamsuzzaman2, Md. Shah Alam3, Jannatul Ferdose4, Fazlay Akbar Khan5 

1Assistant Professor, Department of Microbiology, Parkview Medical College, Sylhet, Bangladesh; 2Professor, Director & Project 

Director, National Institute of Laboratory Medicine and Referral Centre, Sher-E-Bangla Nagar, Dhaka, Bangladesh; 3Professor, 

Department of Microbiology, Rajshahi Medical College, Rajshahi, Bangladesh; 4Medical officer, Pathology and Microbiology 

Department, National Institute of Diseases of Chest and Hospital, Mohakhali, Dhaka, Bangladesh; 5Assistant Register, Department 

of Orthopedic Surgery, Sylhet MAG Osmani Medical College, Sylhet, Bangladesh 

[Received: 26 April 2020; Accepted: 2 May 2020; Published: 1 June 2020] 

Abstract 

Background: Patients of burn wound are generally more susceptible to infection due to concurrent status 

of malnutrition and immunosuppression. Among many bacteria, MRSA has appeared as a challenging 

pathogen irrespective of effective antibiotic therapy. Objective: The purpose of the present study was to 

detect the prevalence and antibiogram of MRSA in burn wound infected patients. Methodology: The 

present cross sectional study was conducted at Department of Microbiology in Rajshahi Medical College, 

Rajshahi, Bangladesh. The samples were collected from Burn and Plastic Surgery Unit of Rajshahi 

Medical College Hospital, for a period of one year. Phenotypic detection of MRSA were done by cefoxitin 

disc diffusion method and genotype (mecA gene) was detected by PCR which was conducted at Dhaka 

Medical College, Dhaka among all the S. aureus isolates. Result: A total of 212 wound swabs were 

subjected to bacteriological culture media for isolation of MRSA and other organisms. As a whole 89.62% 

samples yielded growth in culture of which Pseudomonas aeruginosa was the predominant pathogen 

(34.18%). Out of 21 S.aureus isolates, 07(33.33%) were detected as MRSA by cefoxitin resistance and 

presence of mecA gene. Although over 85% MRSA were resistance to ciprofloxacin and ceftriaxone, but 

the present study could not detect any vancomycin resistant MRSA. Conclusion: The high prevalence and 

decreased sensitivity of MRSA to commonly used antibiotics has been observed in Burn Unit of RMCH. 

Therefore it is necessary to establish an antimicrobial surveillance system in hospital settings to prevent 

the spread of MRSA. [Bangladesh Journal of Infectious Diseases, June 2020;7(1):12-17] 
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Introduction 

Infections caused by Staphylococcus aureus, 

especially methicillin-resistant Staphylococcus 

aureus (MRSA), are emerging as a major public 

health problem in hospital and community settings. 

The emergence and spread of both health care and 

community-associated MRSA has made infection 

control intervention and treatment challenging1. 

According to WHO, among 12 deadliest drug 

resistant bacteria MRSA is within the high priority 

group and is the commonest pathogen in the 

department of resuscitation, burn and 

traumatology2. Burn wards within hospital have 

become a significant reservoir for MRSA that have 

special characteristic of spreading quickly in 

hospital environment and causing outbreaks of 

infection3. 

In Bangladesh, the isolation rates of methicillin-

resistant Staphylococcus aureus in hospitals at 

different cities were reported as 32-62%, which is a 

high incidence comparable to the United States and 

European countries4. Different studies showed that 

MRSA was 56.7% in India5, 36.1% in Pakistan6, 

and 34.1% & 22.5% in Bangladesh7,8. In 2004, 

Centers for Disease Control and prevention (CDC) 

reported that MRSA was responsible for more than 

50% of all health care associated Staphylococcus 

aureus infections within the United States8. 

Methicillin-resistant Staphylococcus aureus has 

evolved after acquiring the mecA gene that encodes 

the penicillin-binding protein 2a which confers 

resistance to methicillin and other b-lactam 

antibiotics. The mecA is a highly conserved gene 

found only in methicillin-resistant strains with no 

allelic equivalent in methicillin-susceptible 

Staphylococci, making it a useful marker for b-

lactam resistance. Detection of the mecA gene by 

PCR is the gold standard for identifying MRSA but 

this test is not available in many clinical 

laboratories in developing countries and is 

relatively expensive7. Apart from the molecular 

methods, cefoxitin disk diffusion test is the most 

accurate phenotypic test9. It is better inducer of the 

mecA gene and provide more reproducible and 

accurate results than tests with oxacillin10. 

Due to arbitrary use of antibiotics, common 

pathogen develops resistance against frequently 

used drugs. Early detection of methicillin-resistant 

Staphylococcus aureus and formulation of effective 

antibiotic policy in tertiary care hospitals is of 

paramount importance from the epidemiological 

point. Therefore the present study was designed to 

provide an insight into the prevalence of MRSA and 

its antimicrobial susceptibility pattern in burn 

wound infection. 

Methodology 

This cross sectional study was conducted among 

212 burn wound infected patients admitted in Burn 

and Plastic Surgery Unit of RMCH from January 

2016 to December 2016. Patients who have history 

of burn >3 days irrespective of age, sex and 

duration of hospital stay were included in the 

present study. All relevant information’s were 

recorded into a predesigned data sheet. 

Microbiological and molecular methods were 

performed in Microbiology Department of Rajshahi 

Medical College and Microbiology Department of 

Dhaka Medical College respectively. The collected 

samples were inoculated in nutrient agar media and 

blood agar media at 37˚C for 24 hours. 

Isolation of Staphylococcus aureus: Suspected 

colonies of Staphylococcus aureus were sub-

cultured on mannitol salt agar at 35˚C for 24 hours. 

Staphylococcus aureus was identified by observing 

hemolysis on blood agar media, golden yellow 

pigment on nutrient agar media, Gram's staining, 

positive catalase and coagulase tests, and mannitol 

fermentation on mannitol salt agar media11. 

Detection of MRSA by cefoxitin disc diffusion 

method: Screening for methicillin-resistance was 

determined using the Kirby-Bauer disc diffusion 

method10 with 30 µg cefoxitin discs. According to 

the Clinical and Laboratory Standards Institute 

(CLSI) – 201512, a zone of growth inhibition around 

the cefoxitin disk of >22 mm ruled out MRSA; a 

zone size ≤21 mm indicated that the mecA gene is 

present and the isolate was reported as MRSA. 

Cefoxitin was used in place of oxacillin to detect 

MRSA as it is better inducer of the mecA gene, and 

test using cefoxitin give more reproducible and 

accurate results than tests with oxacillin10. 

Detection of mecA gene by PCR 

DNA Extraction: DNA was extracted using the 

boiling method. Bacterial colonies were suspended 

in 300 mL of distilled water and heated for 10 

minutes in a heat block, then immediately placed on 

ice for 5 minutes. After centrifugation at 14,000 

rmp at 4˚C for 5 minutes, the supernatant was 

placed in eppendorf tube and preserved at -12˚C 

until used as a DNA template13. 

Amplification of mecA gene: The mecA gene was 

amplified using the following primers (Table 1). 
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Table 1: PCR Primer Sequence, Amplification Size and PCR condition 

Gene Primer Sequence Size of amplified product 

(base pair) 

Annealing 

temperature 

Cycle 

mecA 5´-AAAATCGATGGTAAAGGTTGGC-3´ 

5´-AGTTCTGCAGTACCGGATTTTGC-3´ 

533 bp 550C 32 

 

The DNA of the S. aureus ATCC 43300 and ATCC 

25923 strains was used as positive and negative 

controls, respectively, for this polymerase chain 

reaction (PCR) assay of mecA. The PCR assay was 

performed in a total volume of 25 µl of mixture that 

was prepared with 12.5 µl of master mix-a mixture 

of dNTP, taq polymerase, Mgcl2, and PCR buffer 

(Promega corporation, USA), 2 µl of forward 

primer, 2 µl of reverse primer, 2 µl of extracted 

DNA template and 6.5 µl of nuclease free water in a 

PCR tube. After a brief vortex, the tube was 

centrifuged in a micro centrifuge machine for few 

seconds. DNA amplification was carried out using 

the following thermal cycling profile: initial 

denaturation at 95˚C for 10 minutes, 32 cycles of 

amplification (denaturation at 95˚C for 1 minute, 

annealing at 55˚C for 45 seconds, and extension at 

72˚C for 1 minute), and a final extension at 72˚C 

for 10 minutes in a thermal cycler (Mastercycler 

gradient, Eppendorf AG, Germany). PCR products 

were analyzed on 1.5% agarose gel with 0.53 Tris-

borate EDTA buffer. A 100-bp DNA ladder 

(Promega Corporation) was used as the molecular 

size marker. The gels were stained with 1% 

ethidium bromide and visualized under UV light7. 

Antimicrobial Susceptibility Testing: Standard 

disc diffusion techniques as recommended by the 

Clinical Laboratory Standards Institute (CLSI), 

were performed for susceptibility testing of 

amikacin, gentamycin, ciprofloxacin, ceftriaxone, 

ceftazidime, amoxiclav, cloxacillin, meropenem 

and vancomycin (oxoid, UK) for all S. aureus and 

MRSA. 

Results  

A total of 212 wound swabs were collected among 

which 89.62% were culture positive and 10.38% 

were sterile (Table 2). 

Table 2: Culture positivity of isolated 

organisms. 

Culture  Single isolated 

cases 

Multiple 

isolated case 

Positive 184 (86.79%) 06(2.83%) 

Negative 0(0.0%) 0(0.0%) 

Among the culture positive isolates Pseudomonas 

aeruginosa was predominant (34.18%) followed by 

Proteus spp. (23.47%), Klebsiella spp. (14.80%), 

Escherichia coli (11.73%), Staphylococcus aureus 

(10.731%), Acinetobacter spp. (2.04%), CoNS 

(2.04%) and Enterobacter spp. (1.03%) (Table 3). 

Table 3: Identified Aerobic Bacteria from Burn 

Wound Infection Cases (n=196) 

Isolated 

Organisms 

Single 

Isolation 

Multiple 

Isolation 

Total 

P. aeruginosa 63 4 67(34.2%) 

Proteus spp. 45 1 46(23.5%) 

Klebsiella 

spp. 

26 3 29(14.8%) 

Escherichia 

coli 

19 4 23(11.7%) 

S. aureus 21 0 21(10.7%) 

Acinetobacter 

spp. 

4 0 4 (2.0%) 

CoNS 4 0 4 (2.0%) 

Enterobacter 

spp. 

2 0 2(1.0%) 

S. aureus = Staphylococcus aureus; P. aeruginosa = 

Pseudomonas aeruginosa 

Out of 21 S. aureus isolates, 7(33.3%) were 

detected as MRSA by cefoxitin disc diffusion 

method and PCR (Table 4). 

 

Figure I: Figure showing growth of S. aureus in 

mannitol salt agar media 



Phenotypic & Genotypic MRSA from Burn Wound Patients        Tasnim et al 

Bangladesh J Infect Dis  15                June 2020│ Volume 7│Number 1 

Table 4: Frequency of MRSA in Burn Wound 

Infection (n=196) 

Identified 

S. aureus 

Identified MRSA strains 

Cefoxitin disk 

Diffusion test  

PCR 

21(10.71) 7(33.3%) 7(33.3%) 

 

 

Figure II: MRSA showing cefoxitin resistance in 

cefoxitin disk diffusion test 

 

Figure III: Photograph shows bands of amplified 

DNA of mecA gene; Lane 1,2,3: mecA gene; Lane 

4: 100 bp DNA ladder; Lane 5,6,7,8: mecA gene 

 

Figure IV: Figure showing sensitivity and 

specificity of disc diffusion method and PCR for 

detection of MRSA 

Regarding antimicrobial susceptibility MRSA were 

highly resistant to commonly used antibiotics like 

ciprofloxacin and ceftriaxone (85.711%) but there 

was no vancomycin resistant MRSA.   

Table 4: Antimicrobial Susceptibility Pattern of 

S. aureus and MRSA  

Antimicrobial 

Agents 

Staphylococcus 

aureus  

MRSA 

strains 

Resistance Resistance 

Amikacin 42.86 % 57.14 % 

Gentamycin 42.86 % 71.43 % 

Ciprofloxacin 47.62 % 85.71 % 

Ceftriaxone 42.86 % 85.71 % 

Ceftazidime 57.14 % 57.14 % 

Amoxiclav 33.33 % 42.86 % 

Cloxacillin 85.71 % 100 % 

Meropenem 4.76 % 14.29 % 

Vancomycin 00 % 00 % 

Discussion  

Methicillin resistant Staphylococcus aureus is a 

very alarming pathogen creating a huge clinical 

burden in both community and hospital infections 

worldwide due to its increased virulence and 

continuous growing antibiotic resistance6. Apart 

from using the molecular method to detect mecA 

gene, which is gold standard, the most accurate 

phenotypic test is cefoxitin disk diffusion test14. 
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In the present study 89.62% samples yielded growth 

out of 212 wound swabs. Among 21 isolated 

S.aureus 33.33% were identified as MRSA by both 

phenotypic and molecular method, which correlates 

with previous reports from other regions of 

Bangladesh4,8, Pakistan6, and USA15. However, 

some studies have reported much higher rates of 56 

to 68%5,16. Existing literature on MRSA have 

demonstrated that there is a significant geographical 

variation in the frequency of the pathogen within 

and between countries17.  

The increasing prevalence of MRSA is a threat to 

manage cases all over the world, including 

Bangladesh. As described in other studies18,19, 

MRSA isolates in the present study were resistant to 

most commonly used antibiotics. More than 85% 

MRSA isolates were resistant to ciprofloxacin and 

ceftriaxone which was consistent with studies done 

in Iran and Pakistan20,21. This increased resistance 

may be due to extensive use of 3rd generation 

cephalosporin and other β-lactam drugs. 

All the MRSA isolates, in this study were sensitive 

to vancomycin followed by meropenem (85.71%), 

similar to other studies5,6. This suggests that these 

drugs could be suitable treatment options. As these 

drugs are expensive and sometimes not available in 

the local pharmaceutical market, treatment options 

in Bangladesh are limited for infections caused by 

MRSA. 

In the present study, both the sensitivity and 

specificity of the cefoxitin disc diffusion method 

was 100% when compared with PCR and these 

results are similar to those in other studies22,23.  

Conclusion  

The present study revealed huge bacterial 

proliferation with high frequency of MRSA in burn 

wound infection focusing the emerging situation in 

Bangladesh. Multidrug resistant MRSA has also 

been observed which highlights the need for 

applying efficient infection control measures and 

effective antibiotic therapy. Moreover, the results of 

this study also emphasize the use of cefoxitin disk 

diffusion test as accurate phenotypic method in 

clinical laboratories if PCR for mecA gene detection 

is not feasible. 

Acknowledgement: The authors gratefully acknowledge the 

technical support provided by Department of Microbiology of 

Rajshahi Medical College, Department of Microbiology of 

Dhaka Medical College and Burn and Plastic Surgery Unit of 

Rajshahi Medical College Hospital, Rajshahi, Bangladesh. 

Reference 

1. Lowy FD. Staphylococcus aureus infections. N Engl J Med 

1998;339:520e32. 

2. Al-Azawi, IHS. Antibiotic Susceptibility Pattern and MecA 

gene Detection in Methicillin Resistance Staphylococcus 

Aureus (MRSA) Isolated from burn and wound in Al-Diwaniya 

City. Journal of Babylon University/Pure and Applied 

Sciences. 2013;21(3):917-926. 

3. Anupurba S, Sen MR, Nath G, Sharma BM, Gulati AK, 

Mohapatra TM. Prevalence of Methicillin resistance in 

Staphylococcus aureus in a tertiary Referral hospital in eastern 

Uttar Pradesh. Indian J Med Microbiol. 2003;21(1):49-51. 

4. Afroz S, Kobayashi N, Nagashima S, Alam MM, Hossain 

ABMB, Rahman MA, Islam MR, Lutfor AB, Muazzam N, 

Khan MA, Paul SK, Shamsuzzaman AKM, Mahmud MC, 

Musa AKM, Hossain MA. Genetic Characterization of 

Staphylococcus aureus Isolates Carrying Panton-Valentine 

Leukocidin Genes in Bangladesh. Jpn. J. Infect. Dis. 

2008b;61:393-396. 

5. Perween N, Krishanprakash S, Bharara T. Bacteriological 

Profile of Burn Wound Infection in a Tertiary Care Hospital in 

North India with Special Reference to Methicillin Resistant 

Staphylococcus aureus. International Multispecialty Journal of 

Health. 2015;1(8):6-11. 

6. Ullah A, Qasim M, Rahman H, Khan J, Haroon M, 

Muhammad N, Khan A, Muhammad N. High frequency of 

methicillin-resistant Staphylococcus aureus in Peshawar 

Region of Pakistan. Springer Plus. 2016;5(600):1-6. 

7. Islam TAB, Shamsuzzaman SM. Prevalence and 

antimicrobial susceptibility pattern of methicillin-resistant, 

vancomycin-resistant, and Panton-Valentine leukocidin 

positive Staphylococcus aureus in a tertiary care hospital 

Dhaka, Bangladesh. Tzu Chi Medical Journal. 2015; 7:10-14. 

8. Islam MS, Ahmed MF, Rahman SR. Incidence of 

Methicillin Resistant Staphylococcus aureus in Burn Patients 

Admitted to Burn Unit, Dhaka Medical College Hospital, 

Bangladesh. Advances in Microbiology. 2013;3:498-503. 

9. Wayne PA. Performance Standards for Antimicrobial 

Susceptibility Testing; Twenty-Second Informational 

Supplement. Clinical and Laboratory Standards Institute. 

2012; https://www.uptodate.com/contents/rapid-detection-of-

methicillin- resistant- staphylococcus- aureus/ 

abstract/5?utdPopup = true 

10. CDC. Methicillin-resistant Staphylococcus aureus (MRSA), 

laboratories test for MRSA. [updated 2019 Feb 6]. 2016 Sep 8. 

pp. 1-3 https://www.cdc.gov/mrsa/lab/ 

11. Cheesbrough M. District laboratory practice in tropical 

countries, part 2. UK: Cambridge University Press; 2002. 

p.135-62 

12. CLSI, (2015) Performance Standards for Antimicrobial 

Susceptibility Testing; Twenty-Fifth Informational 

Supplement.  

13. Goering RV, Shawar RM, Scangarella NE, O'Hara FP, 

Amerine-Madsen H, West JM. Molecular epidemiology of 

methicillin-resistant and methicillin-susceptible Staphylococcus 

aureus isolates from global clinical trials. J Clin Microbiol. 

2008;46:2842-7 

14. Freeman J, Morris A. Rapid detection of methicillin-

resistant Staphylococcus aureus. Literature review current 

through. 2017 [last updated: Feb 23, 2016] 

15. Cartolano GL, Cheron M, Benabid D, Leneveu M, 

Boisivon A. Methicillin-resistant Staphylococcus aureus 

(MRSA) with reduced susceptibility to glycopeptides (GISA) 

in 63 French general hospitals. Clin Microbiol Infect. 

2004;10:448-451 

16. Saaiq M, Ahmad S, Zaib MS. Burn Wound Infections and 

Antibiotic Susceptibility Patterns at Pakistan Institute of 

Medical Sciences, Islamabad, Pakistan. PIMS. 2015;4(1):9-15 

17. Garoy EY, Gebreab YB, Achila OO, Tekeste DG, Kesete 

R, Ghirmay R, et al. Methicillin-Resistant Staphylococcus 

aureus (MRSA): Prevalence and Antimicrobial Sensitivity 

Pattern among Patients A Multicenter Study in Asmara, Eritrea. 

https://www.uptodate.com/contents/rapid-detection-of-methicillin-%20resistant-%20staphylococcus-%20aureus/%20abstract/5
https://www.uptodate.com/contents/rapid-detection-of-methicillin-%20resistant-%20staphylococcus-%20aureus/%20abstract/5
https://www.uptodate.com/contents/rapid-detection-of-methicillin-%20resistant-%20staphylococcus-%20aureus/%20abstract/5
https://www.cdc.gov/mrsa/lab/


Phenotypic & Genotypic MRSA from Burn Wound Patients        Tasnim et al 

Bangladesh J Infect Dis  17                June 2020│ Volume 7│Number 1 

Canadian Journal of Infectious Diseases and Medical 

Microbiology. 2019;Article ID 8321834:9 

18. Khadri H, Alzohairy M. Prevalence and antibiotic 

susceptibility pattern of methicillin-resistant and coagulase-

negative Staphylococci in a tertiary care hospital in India. 

IJMMS 2010;2:116-20 

19. Tahnkiwale S, Roy S, Jalgaonkar S. Methicillin resistant 

among isolates of Staphylococcus aureus: Antibiotic sensitivity 

pattern and phage typing. Indian J Med Sci 2002;56:330-4 

20. Ekrami A, Samarbafzadeh A, Alavi M, Kalantar E, 

Hamzeloi F. Prevalence of methicillin resistant Staphylococcus 

species isolated from burn patients in a burn centre. Ahvaz, 

Iran. JJM. 2010;3(2):84-91 

21. Ahmad B, Khan F, Ahaed J, Cha SB, Shin MK, Bashir S, et 

al. Antibiotic Resistance Pattern and Molecular Epidemiology 

of Methicillin-Resistant Staphylococcus aureus Colonization in 

Burns Unit of a Tertiary Care Hospital in Peshwar, Pakistan. 

Trop J Pharm Res. 2014;13(12):2091-2099 

22. Anila AM, Marina T, Appalaraju B, Jayalakshmi J. 

Evaluation and comparison of tests to detect methicillin 

resistant Staphylococcus aureus. Ind J Pathol 2010;53:79-82 

23. Broekema NM, Van TT, Monson TA, Marshall SA, 

Warshauer DM. Comparison of cefoxitin and oxacillin disk 

diffusion methods for detection of mecA mediated resistance in 

Staphylococcus aureus in a large-scale study. J Clin Microbiol 

2009;47:217-9 
 


