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ABSTRACT

Background: Most of the diabetic patients present as diabetic foot in surgical outdoor and emergency department.
Diabetic Foot infections are common and take long duration to be treated. Both Gram positive and Gram negative
aerobic bacteria are involved in diabetic foot infection.

Aim: To determine the frequency of most prevalent bacteria in wound of diabetic foot ulcers and to determine the
antimicrobial susceptibility of isolated bacteria from diabetic foot ulcers so that an empirical antibiotics can be
started before the report of culture and sensitivity.

Methods: This cross sectional study was conducted in surgical unit 1 of Bahawal Victoria Hospital (BVH)
Bahawalpur from 01-08-2020 to 31-07-2021. This study was conducted on 145 patients with diabetic foot ulcer from
outdoor and emergency department of BVH. Data about patient’s demography, duration of diabetes, duration of
DFUs, type of pathogen and its antibiotic susceptibility was entered on a proforma. Pus sample was obtained from
wound under aseptic measures. Culture sensitivity to assess presence of type of pathogen and its antibiotic
susceptibility of all the samples was done from the pathology department of the hospital.

Results: The mean age of patients was 52.02+10.14 years. There were 77(53.1%) males and 68(46.9%) females.
The foot ulcer's mean duration was 3.81+1.43 months. There were 15(10.3%) patients with St. aureus, 12(8.3%)
with E.coli, 12(8.3%) with Proteus mirabilis, 15(10.3%) with P. aeruginosa, 12(8.3%) with Enterobacter spp.,
9(6.2%) with Morganella spp., 19(13.1%) with P. vulgaris, 18(12.4%) with P. Mirabilis, 16(11%) with K. pneumonia
and 17(11.75) with Morganella pathogen in this study. There were 74(51%) patients sensitive to Amikacin,
73(50.3%) sensitive to Amoxicillin, 66(45.5%) sensitive to Aztreonam, 74(51%) sensitive to Ceftriaxone, 75(51.7%)
sensitive to Cefuroxime and 68(49.6%) sensitive to Cephazolin.

Conclusion: The most frequent organisms in DFUs, regardless of age, gender and comorbidity, were P. vulgaris,
St. aureus and P. aeruginosa. The most sensitive antibiotic in these ulcers was Piperacillin and Meropenem and
the most resistant was Cephazolin.
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INTRODUCTION

Most of the patients with diabetic foot infections need
hospitalization®. Approximately half of the patients who
have foot ulcers develop an infection?. Main cause of
patient morbidity are these infections and if not treated in
time with proper antibiotic can lead to lower limb
amputation®. In Pakistan 90% of patients with foot ulcer
ndergo amputation*. Both Gram positive and Gram
negative aerobic bacteria are implicated in diabetic foot
infections®. In some studies gram positive organisms and in
some studies gram negative bacteria

are the main causative pathogens®. Resistance to
antibiotics is the main problem in the treatment of diabetic
foot infection as shown in different studies’.

In a study reported by Alavi SM, Khosravi AD et al,
staphylococcus aureus was most frequent (23.16%),
followed by E. coli 17.89% and Klebsiella 12.63%. The
organisms were most sensitive to Meropenem in (95%)
patients and most resistant to Cotrimoxazole (84%)8.
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Rationale of this study is to assess the most prevalent
pathogen and its antibiotic sensitivity pattern involved in
DFUs. Diabetic foot infections are difficult to manage
.Treatment of diabetic foot infections according to culture
and sensitivity will help in early healing of wounds and
reduces chances of amputation.

This study is planned to assess the most common
pathogen involved and to check its sensitivity pattern in
order to improve the practice and predict the pathogen
involved in DFUs and manage the patients accordingly.

MATERIAL AND METHODS

Total 145 patients were included in the study from surgical
Unit 1, Bahawal Victoria Hospital Bahawalpur from 01-08-
2020 to 31-07-2021 after approval from ethical committee.
Informed consent was taken from every patient. Data about
patient's demography duration of diabetes, duration of
DFUs, type of pathogen and its antibiotic susceptibility was
entered on a proforma. Pus sample was obtained from
wound under aseptic measures under local anesthesia.
Culture sensitivity to assess presence of type of pathogen
and its antibiotic susceptibility of all the samples was done
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from the pathology department of the hospital. SPSS
version 21 was used for statistical analysis. Mean and
standard deviation of age, body mass index, duration of
diabetes and foot ulcers were calculated. Frequency and
percentage of Qualitative Data like gender, type of bacteria
and susceptibility to antibiotics were calculated. Patients
were stratified according to age, gender, duration of
diabetes and foot ulcers. Post stratification, type of
pathogen was compared in stratified patients .The study
was considered significant if P-value <0.05.

RESULTS

The mean age of the patients was 52.02+10.14 years. The
minimum age was 35 years and maximum was 70 years.
There were 77(53.1%) males and 68(46.9%) females in our

Tablel: Frequency of type of pathogens

study. The mean duration of diabetes was 4.59+1.36 years.
The minimum duration of diabetes was 2 years and
maximum was 7 years. The mean duration for foot ulcer
was 3.81£1.43 months. The minimum duration of foot ulcer
was 2 months and maximum was 6 months. Frequency of
pathogens according to gender and age groups is shown in
table 1. Association between type of pathogen and age
groups was significant as the p-value was p-value: 0.025.
Association between type of pathogen and gender was not
significant (p-value: 0.29).
The susceptibility of antibiotics to microorganism in patients
of diabetic foot ulcers is shown in table 1.

There was no significant association between type of
pathogen and duration of foot ulcer as the p-value was not
significant (p-value 0.74).

Organism Gender Frequency Age groups %age
Male Female 35-46 47-58 59-70

St. Aureus 7 8 15 5 2 8 10.3%
E. coli 6 6 12 5 5 2 8.3%
Proteus mirabilis 9 3 12 1 6 5 8.3%
P. aeruginosa 8 7 15 6 5 4 10.3%
Enterobacterspp. 3 9 12 3 6 3 8.3%
Morganella spp. 6 3 9 4 3 2 6.2%
P. vulgaris 14 5 19 9 5 5 13.1%
P. Mirabilis 18 0 18 5 9 4 12.4%
K. pneumonia 9 7 16 10 0 6 11.0%
Morganella 7 10 17 6 3 8 11.7%
Total 77 68 145 54 44 47 100

Table 2: Susceptibility Of Antibiotics

Antibiotic Sensitive Y%age Resistance Y%age Total
Amikacin 74 51 71 49 145
Amoxicillin 73 50.3 72 49.7 145
Aztreonam 76 52.45 69 47.55 145
Ceftriaxone 74 51 71 49% 145
Cefuroxime 75 51.7 70 48.3 145
Cephazolin 68 46.89 77 53.11 145
Ciprofloxacin 70 48.3 75 51.7 145
Clindamycin 75 51.7 70 48.3 145
Cloxacillin 79 54.48 66 45.52 145
Cotrimoxazole | 79 54.48 66 45.52 145
Gentamycin 68 46.89 77 53.11 145
Meropenem 60 41.37 68 46.89 145
Piperacillin 87 60% 57 40 145
Vancomycin 72 49.3% | 73 50.7 145

Table 3: Types of bacteria According To Duration Of Foot Ulcers

Pathogen Duration of foot ulcer Total
2-4 5-7
St. Aureus 11(12.4%) A(7.1%) 15(10.3%)
E. coli 6(6.7%) 6(10.7%) 12(8.3%)
Proteus mirabilis 8(9.0%) 4(7.1%) 12(8.3%)
P. aeruginosa 9(10.1%) 6(10.7%) 15(10.3%)
Enterobacter spp. 8(9.0%) 4(7.1%) 12(8.3%)
Morganella spp. 6(6.7%) 3(5.4%) 9(6.2%)
P. vulgaris 12(13.5%) 7(12.5%) 19(13.1%)
P. Mirabilis 13(14.6%) 5(8.9%) 18(12.4%)
K. pneumonia 9(10.1%) 7(12.5%) 16(11.0%)
Morganella 7(7.9%) 10(17.9%) 17(11.7%)
Total 89(100%) 56(100%) 145(100%)
DISCUSSION

Foot ulceration in diabetic patients can involve skin,
subcutaneous tissue and deeper structures®. According to
Nageen et al 20168 their study reported that males
presented more with diabetic foot than females. These
findings are similar to the findings of our study as in our

study the frequency of diabetic foot was little higher in
males (53.1%) as compare to females (46.9%) these
findings are consistent to a study done in Karachi.® and in
Iran'!., According to Nageen et al the mean age of the
patients at presentation was 52.74 years whereas in our
study the mean age of the patients was 52.02 years which
is almost similar with the findings of the study mentioned
above. One study® reported that the most frequent
organisms isolated were Staphylococcus (S.) aureus, E coli
and then Klebsiella whereas in our study the most common
organism isolated were P. vulgaris (13.1%), P. Mirabilis
(12.4%), Morganella (11.7%) and then K.
pneumonia(11%).According to a study in India in 2006, S.
aureus was the commonest organism, then Proteus and
then E. coli'? Similiar results were reported in the
Netherlands!® and in a local study done in Peshawar
Pakistan'. However according to a study conducted in
China on diabetic foot infections, Proteus was the most
prevalent followed by E. coli'® while a study in India
showed that E. coli to be the most prevalent with
Staphylococcus aureus as the second commonest
organism?'® but in our study, P. vulgaris is more prevalent
than St. aureus and P. aeruginosa in diabetic foot. The
gram-negative bacteria were commoner than gram positive
ones similar to a study in IndiaZ®.

According to the findings of one more study® the most
effective antibiotic to all organisms was Meropenem, as in
another study done on the efficacy of Meropenem on
DFUY" whereas in our study the most sensitive antibiotic
was Piperacillin. The findings of studies also reported that
the next were Amikacin, and Gentamycin. While in our
study the next were Cotrimoxazole and Cloxacillin.
According to Anvarinejad et al'® and majority of studies,
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Staphylococcus spp. was the most frequent pathogens
isolated*®.

Enterococci are more common in foot ulcers, but their
mechanism of action is not clear?°. The findings of other
studies®?! also reported that Cotrimoxazole was the most
resistant antibiotic. In another study the most resistant
antibiotic was gentamicin than Cephazolin??. There is
growing  resistance  against  Cephalosporin  and
Cotrimoxazole. Staphylococcus aureus was prevalent in
both the genders and in all age groups implying no gender
or age difference in the frequency of organisms?°,
Combination of these antibiotics was not useful®
Considering the results, it can be suggested that the most
suitable antibiotic for Enterobacteriaceae isolates are,
colistin, carbapenem, polymyxin B and amikacin. Linezolid
and vancomycin were less resistance to gram positive
cocci?4,

CONCLUSION

The most frequent organisms in DFUs, regardless of age,
gender and comorbidity, were P. vulgaris, St. aureus and
P. aeruginosa. The most sensitive antibiotic in these ulcers
was Piperacillin and Meropenem and the most resistant
was Cephazolin. Males presented more with DFUs than
females.
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