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ABSTRACT

Diabetic foot ulcer(DFU) is the most common complication in diabetic patients, infection has led to
increased mortality and sometimes may lead to amputation of limb. Staphylococcus aureus is the most
common organism causing infection in DFU, and there is high prevalence of Methicillin-resistant
Staphylococcus aureus (MRSA) among them. MRSA is a virulent organism causing delayed wound healing and
mortality. To determine the prevalence of Methicillin resistant Staphylococcus aureus in diabetic foot ulcer
and to determine antimicrobial susceptibility pattern among MRSA strains. A prospective study pus samples /
wound swab were cultured from 100 patients who attented out patients and in patients at diabetic foot clinic
with diabetic foot ulcer. Specimens were subjected to routine microbiological study, and antibiotic
susceptibility was done by Kirby- Baurer disk diffusion test. Out of 100 wound samples 143organisms were
isolated, of which 31(21.67%) were staphylococcus aureus. These isolates were tested for Methicillin
susceptibility and was found that 13 (41.93%) were resistant and 18(57.8%) were susceptible. These MRSA
strains showed high resistance to Ampicillin (100%), Penicillin (100%), tetracycline (70.3%), Amoxycillin
(69.23%), and MRSA isolates were sensitive to Vancomycin (100%), Linezolid (100%) Erthromycin (66%) and
Amoxycillin/clavulanic acid (69.3%). There is high prevalence of MRSA among diabetic foot ulcers.
Keywords: Diabetic foot ulcer, Staphylococcus aureus, Methicillin resistant Staphylococcus aureus (MRSA)
antibiotic susceptibility pattern.
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INTRODUCTION

Diabetic foot ulcer, associated with infection is a major financial burden for the patients. It increases
mortality , morbidity and duration of stay in the hospital[1]. With proper treatment of DFU, 43.8% of limb
amputation can be avoided [2]. Among the organism isolated from DFU, Staphylococcus aureus is the most
common [3].Methicillin resistant strains among Staphylococcus aureus is most virulent strain, is emerging as a
serious problem in diabetic foot ulcer patients [4]. Hence proper understanding about prevalence of MRSA and
their antibiotic susceptibility pattern will help the clinicians in choosing appropriate antimicrobials for
empirical treatment of diabetic foot ulcer. Therefore this study was conducted to find out the prevalence rate
of MRSA in diabetic foot ulcer and their in vitro antibiotic susceptibility pattern.

MATERIALS AND METHODS

A prospective study was under taken from December 2014 to june 2015 in a tertiary care hospital in
Chennai. Total of 100 patients who attented diabetic clinic with diabetic foot ulcer Wagner’s stage 2-5 [5]
were included in the study. Wound was thoroughly washed with saline and pus / swab was sent to laboratory
immediately. Direct Gram’s stained smear were done to find out the probable organism . The samples were
inoculated on to nutrient agar, Mac conkey agar and blood agar and incubated at 37°c for 18-24hrs. Robertson
cooked meat media was used for culturing anaerobes. The organism were identified by Gram’s staining and
biochemical reactions. The Cefoxitin disc(10ug ) in Muller Hinton agar was used to identify MRSA strains , zone
of less than 22mm was considered as methicillin resistance [6]. MRSA strains were confirmed by PCR by
detecting mec A gene [7]. The isolated MRSA strains were subjected to various antibiotics to detect antibiotic
susceptibility pattern in Muller Hinton agar by Kirby Bauer disc diffusion method and CLSI guidelines [8] -
Penicillin (10u), erythromycin (15u g), Amoxycillin (20ug), ciprofloxacin (5ug), Amoxycillin/ cloxacillin (20ug/10
ug), tetracycline (30 pg), vancomycin (30ug), Ampicillin (10ug), trimethoprim/sulfamethoxasole (1.24/23.75u
g), Ofloxacin (5ug), Cephalexin (30ug ), Cefazolin (30ug ), Linezolid (30ug ).

RESULTS

Male diabetic patients with diabetic ulcer were predominant 83% and mean age was 53.5+11.2 years.
Diabetic foot ulcer infection is a polymicrobial, total of 143 pathogenic organisms were isolated from 100 ulcer
samples, 19 pus samples didnot yield any growth. More than one organisms were isolated from single sample,
average of 1.4 organism per sample were isolated. 3 organisms were isolated from single sample in 31
patients, 42 samples had both gram negative and gram positive organisms, both aerobic and anaerobic
organisms were isolated from 28 samples. Gram positive isolates were more in number than gram negative
isolates, among them Staphylococcus aureus was predominant 31 (21.67%). Among Staphylococcus aureus
MRSA strains werel3 (41.93%) and methicillin sensitivity staphylococcus aureus (MSSA) strains 18
(57.8%).other organism isolated are given table (1). Antibiotic sensitivity pattern among MRSA strains are
given in table (3).

DISCUSSION

Staphylococcus aureus is the leading cause for infection in diabetic foot ulcer and among them MRSA
a virulent strains is increasing being isolated. Various studies [9, 10, 11, 12, 13, 14 ] [table 2] have showed that
there is high prevalence of MRSA in diabetic foot ulcer. Susceptibility pattern of MRSA strains to various drugs
in our study showed that, it is 100% resistant to Penicillin and Ampicillin which correlates to the study done by
Wang et al [15]. Commonly used drugs like ciprofloxacin and tetracycline showed high resistance ( 44.5% and
70.3% ) which was similar to study done by Nesrene et al [16] ( ciprofloxacin 40% and tetracycline 75% ) . All
MRSA strains were 100% sensitive to Vancomycin and Linezolid and many were multi drug resistant.

CONCLUSION
MRSA a virulent strain is found to be more prevalent among diabetic foot ulcer. These strains are
emerging multi drug resistant and are sensitive mainly to vancomycin and Linezolid and narrowed our choice

of antimicrobials to few drugs. Measures have to be taken for surveillance to monitor and control measures
for judicious use of antimicrobials.
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Type of organism Total (n) Percentage (%)
Gram positive cocci
Staphylococcus aureus 31 21.77
MRSA 13 41.93
Enterococcus faecalis 8 5.64
Streptococcus pyogenes 10 7.25
Gram negative bacilli
Pseudomonas aeroginosa 18 12.9
Escherichia coli 10 8.87
Klebsiella pneumonia 10 8.87
Citrobacterkoser 9 6.45
Acinetobacter baumannii 7 4.83
Proteus mirabilis 13 8.87
Klebsiella oxytoca 12 8.06
Anaerobes
Bacteriodes fragilis 3 1.61
Peptococcus species 4 2.41
Peptostreptococcus 2 1.61
Fungi
Candida albicans 5 3.22
Candida non albicans 1 0.80

Table 1: Organism isolated from diabetic foot ulcer.

Sl. no Antimicrobials Resistance (%)
1. Ampicillin 100
2. Penicillin 100
3. Trimethoprim/ sulfamethoxasole 50
4, Amoxycillin 69.23
5. Ofloxacin 53.8
6. Erythromycin 34
7. Cefazolin 11.5
8. Cephalexin 38.4
9. Ciprofloxacin 44.5
10. Tetracycline 70.3
11. Vancomycin 0
12. Linezolid 0
13. Amoxycillin/ clavulanic acid 30.7

Table 2: Antimicrobial resistant patterns among MRSA strains.

Sl no. Various studies Prevalence of MRSA(%)
1. Goldstein et al[9] 20
2. Yates et al [10] 23
3. Ranjini et al[11] 23.8
4. Gadepalli et al [12] 30
5. Estrella Cervantes et al[13] 34
6. Tentolouris et al[14] 46.2
7. Our study 41.93

Table 3: Prevalence of MRSA in diabetic foot infection among various studies.
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