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Abstract

Diabetes mellitus is a major health problem, rapidly expanding worldwide. In India, it is projected that
around 80 million will be affected by DM. Asia contributes to >60% of the world's population with
diabetes, of which two nations; India and China contribute the largest. In developing countries like India,
diabetic foot ulcerations and infections are one of the most common causes of hospitalization and often
resulting in amputation, osteomyelitis, mortality and morbidity. Infection is most often a consequence of
foot ulceration, which typically follows trauma to a neuropathic foot. The present study was conducted
to know the prevalence and sensitivity pattern of P. aeruginosa from diabetic foot infections and to
assess their susceptibility to the commonly used antibiotics. This was a retrospective study conducted at
a tertiary care hospital in South India conducted from January 2013 to August 2013. Culture materials
from all the wounds were obtained, either by washing the wound with sterile physiological saline and
then making a puncture-aspiration from the base of the wound or by applying a sterile cotton swab to the
wound. A total of 77 patients were included in the study. 104 bacteria were isolated from 77 patients.
Out of 104 bacteria, 39 (37.5%) were P. aeruginosa. Infection was polymicrobial is some cases and
Gram negative bacteria were the most common organisms isolated. P. aeruginosa showed resistnce to
most commonly used antibiotics, highest resistance was seen with Ciprofloxacin and Ofloxacin and least
with Aztreonam an Imipenem. Other studies have reported similar findings. The major concern is
emergence of resistance to third and fourth generation of Cephalosporins and even more alarming is
Carbapenem resistance surfacing nowadays. The increasing prevalence of multi drug resistance in P.
aeruginosa is a cause for concern. The selection of the antibiotic treatment should be based on the
predominant organisms which are isolated and their antimicrobial susceptibility patterns.

Keywords: Diabetic foot infection, Gram neative organism, Pseudomonas aeruginosa,
Antibiogram.

Introduction

Diabetes mellitus (DM) is a major health problem, rapidly expanding worldwide." In India, it
is projected that around 80 million will be affected by DM.! Asia contributes to >60% of
world's population with diabetes? of which two nations; India and China contribute the largest.
In developing countries like India, diabetic foot ulcerations and infections are one of the most
common causes of hospitalization and often resulting in amputation, osteomyelitis, mortality
and morbidity.*>® Lifetime risk of a person with diabetes for developing a foot ulcer could be
up to 25%."

Infection is most often a consequence of foot ulceration, which typically follows trauma to a
neuropathic foot.® Diabetes associated problems are the second most common cause of lower
limb amputations in India.” In recent years, there has been an increase in the incidence of
multidrug resistant organisms, which could increase the duration of the hospital stay, the cost,
and the morbidity and the mortality.® Most of the diabetic foot infections (DFIs) are
polymicrobial in nature and the organisms isolated are frequently mixed organisms.'*? But
the spectrum of organisms depends on other factors such as microbial flora of the lower limb,
metabolic factors, foot hygiene and the use of antibiotics.*
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Material and Methods

Subjects: This was a retrospective study conducted in a tertiary
care hospital in South India conducted from January 2013 to
August 2013. A DFU was defined as a full-thickness wound
below the ankle in a diabetic patient, irrespective of duration.™
The extent of the infection on admission was assessed based on
Wagner’s classification.'®

Processing of specimens: Superficial ulcers of Wagner’s grade
1, were excluded from the study in order to eliminate the
possibility of isolating colonizing bacteria. Culture materials
from all the wounds were obtained, either by washing the wound
with sterile physiological saline and then making a puncture-
aspiration from the base of the wound or by applying a sterile
cotton swab to the wound.™

The isolation and identification was carried out by the
procedures suggested by Valentina and Lalitha.” Antibiogram
was performed using Kirby-Bauer method, as recommended by
the Clinical and Laboratory Standard Institute.’® The following
antibiotics were used- Piperacillin (100 ug),

The characteristics of diabetic foot specimens is shown in table 2

Table 2: Characteristics of diabetic foot specimens

Variable Frequency (%)
Total number of specimens 77
Total number of bacteria isolated 104
No of patients with positive culture 68 (88.3)
No of positive cultures with

One isolate 68 (88.3)
Two isolates 23(29.8)
Three isolates 12 (15.5)
Gram positive bacteria 38 (36.5)
Gram negative bacteria 66 (63.4)

Infection was polymicrobial is some cases and Gram negative
bacteria were the most common organisms isolated. Among the
Gram negative bacteria 39 were P. aeruginosa. The antibiogram
of P. aeruginosa is shown in table 3.

Table 3: Antibiogram of P. aeruginosa (% resistance)

Piperacillinttazobactum (100/10 pg), Ciprofloxacin (5 pg), Antibiotic Number Percentage
Ofloxacin (5 pg), Ceftazidime (30 pg), Cefotaxime (30 pg),
Cefoperozone (75 ng), Amikacin (30 ng), Aztreonam (30 pg)  Piperacillin 25 64.1
and Imipenem (10 pg) (Hi-Media, Mumbai). P. aeruginosa Piperﬁllcfi“in’ftaZObaCtum 5 12.8
: Ciprofloxacin 31 79.4
ATCC 27853 was used as the control strain. Ofloxacin 29 745
Ceftazidime 24 61.5
Results Cefotaxime 15 38.4
Cefoperozone 20 51.2
A total of 77 patients were included in the study. 104 bacteria ~ Amikacin 25 64.1
were isolated from 77 patients. Out of 104 bacteria, 39 (37.5%)  Azireonam 2 51
. . . . Imipenem 0 0
were P. aeruginosa. The demographic data of the patients is
shown in table 1.
. o ) Discussion
Table 1: Characteristics of diabetic foot specimens
Variable Frequency (96) This study presents a comprehensive clinical and
quency o microbiological profile of infected diabetic foot ulcers. With the
Age(meanz SD) 52.1249.2 rise in the prevalence of diabetes mellitus there is increasing
Male 52 (67.5%) | problem of infections among diabetic patients especially the
Y . . . . . . .
Female _ . 25(324%) | diabetic foot infection which according to some studies accounts
Duration of diabetes mellitus 0 . . . 49 . . .
>2 years 63 (81.8%) | for 20% of hospital admissions.™ Patterns of microbial infection
< 2 years 14 (18.1%)| | are not consistent in patients with diabetic foot infections and
Diabetic medication therefore repeated evaluation of microbial characteristics and
Oral antidiabetic 39 (0.6%) | their antibiotic sensitivity is necessary for selection of
insulin 24 (31.1% e a_ 0 c _se_ sitivity s _ecessa y fo se_ ec 9 0
Oral antidiabetic+insulin 14 (18.1% appropriate antibiotics. Complications usually begin with an
Duration of foot infections unrecognized foot ulcer in a patient with an insensate foot which
>30 days 41 (53.2%) : ; P -,
<30 days 36 (46.7%) gets |r_1fected, Ie_adln%0 to significant morbidity and lower
History of amputation extremity amputations.
Present 12 (15.5%) ) ) ) ) )
Absent 65 (84.4%)| | A Total of 68 patients were infected with one microorganism and
Wagner’s classification polymicrobial infections were present in 35 patients. Other
ml 70 gg)OQ%) studies poly microbial infection in the wounds was reported as
Wil 32 (41.5%)| | high as 83.8% and 64.4% respectively.'* * This difference could
WIV 20 (25.9%) be due to different demographic characteristics, local pattern of
wv 18 (23.3%) | | antibiotic usage, absence of severe and deep wounds and the low

virulence of micro-organisms isolated in our study. In our study,
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Gram negative organism was the predominant pathogens which
were in accordance with the findings of the study.® ** % While
other studies have found Gram positive organisms to be the
predominant pathogens.'" ** This difference might be due to the
same factors above.

The prevalence of P. aeruginosa in the present study was 37.5%.
Other studies have reported prevalence ranging from 14 to
18%.% '3 #* p_ aeruginosa showed resistance to most commonly
used antibiotics, highest resistance was seen with Ciprofloxacin
and Ofloxacin and least with Aztreonam an Imipenem (table 3).
Other studies have reported similar findings.®® # The major
concern is emergence of resistance to third- and
fourth-generation of cephalosporins and even more alarming is
carbapenem-resistance  surfacing  nowadays.®**"  The
carbapenems are often considered a “drug of choice” and are
increasingly used in empirical therapy.?’ However, recent
emergence of resistance to this group of antibiotic leaves little
options for treating such life-threatening infections as seen in
our study group.

India has the largest number of diabetic individuals and
appreciably poor economic conditions; the study on this intrinsic
resistant organism in diabetic foot infections assumes
significance. It is known that MDR infections are resistant to
several antibiotics, and therefore, they have to be treated with
extended spectrum antibiotics for longer durations. The detection
of various resistance mechanisms by phenotypic methods are
easy to interpret, reproducible, and inexpensive and can be
included as routine testing protocol.

Conclusion

The increasing prevalence of multi drug resistance in P.
aeruginosa is a cause for concern. The selection of the antibiotic
treatment should be based on the predominant organisms which
are isolated and their antimicrobial susceptibility patterns.
Bacterial culture will help in treating the infection at the earliest
and prevent from developing further complications like cellulitis.
The routine reporting of resistant phenotypes in a target
population would allow the surgeons to re-valuate their
empirical therapy polices.
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