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ABSTRACT

BACKGROUND

Management of wound infections is a challenge even today due to inadequate understanding of microbial pattern and therapeutic
approaches. This study was thus designed to identify the isolates to study the antibiograms of these isolates infecting the wounds
of diabetic and non-diabetic patients in various departments of a tertiary care unit.

MATERIALS AND METHODS

280 patients (diabetic and non-diabetic) with infected wounds were included in this study. Wound swabs (from HiMedia) were
inoculated on Nutrient Agar, Blood Agar and MacConkey Agar media and incubated. Smears were prepared from the colonies thus
obtained, Gram-stained followed by identification and confirmation of isolates as per standard microbiological guidelines. Their
antibiotic sensitivity pattern was detected using Kirby-Bauer Disc Diffusion method on Mueller-Hinton Agar Medium as per CLSI
guidelines.

RESULTS

In this study, it was found that gram negative bacterium Escherichia coli was most prevalent pathogenic organism both in diabetic
and non-diabetic cases of wound infection. Staphylococcal isolates from non-diabetic patients showed maximum sensitivity
towards Cefoperazone, among the Cephalosporins tested. Gram-negative bacteria showed greater sensitivity to Amikacin in non-
diabetic and to Imipenem in diabetic patients.

CONCLUSION
Rate of wound infection was found to be more in diabetic patients when compared to non-diabetic patients. The prevalence of
polymicrobial isolates was more in diabetic patients, which could be due to reduced host immune responses in them.
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BACKGROUND “Diabetes mellitus is a heterogeneous group of clinical
A wound is “a breakdown in the protective function of the disorders with abnormalities in the metabolism of
skin; the loss of continuity of epithelium with or without loss carbohydrates, protein and fat that results primarily from the
of underlying connective tissue (i.e. muscle, bone, nerves) deficiency in the synthesis, secretion or function of insulin.
following injury to the skin or underlying tissues/ organs The disease is associated with microvascular, macrovascular
caused by surgery, a blow, a cut, chemicals, heat/ cold, and metabolic complications.”3] The microvascular disease
friction/ shear force, pressure or as a result of disease such as due to ‘sugar-coated capillaries’ limits the blood supply to the

leg ulcers or carcinomas.”l1l Ulceration is a wound that
constantly exposes the underlying tissue to the environment.
Thus, a wound implies a portal for entry of microbes into the
body. When organisms which are not generally pathogenic to
the tissues colonise a wound, they can cause infection. Open
wounds, unhygienic living conditions and co-morbid
conditions like diabetes mellitus, malnutrition and obesity
are certain aspects that largely contribute to this.[?]

superficial and deep structures.[*] Trauma or surgery further
compromises the local blood supply at the microvascular
level predisposing the patient to infection. The infection may
involve the skin, soft tissue, bone or all of these tissues.[*! In
addition diabetic patients are at a higher risk of wound
infections, which usually follow a severe course depending on
their nutritional and glycaemic status.5] A significant
association has been found between the severity of infections
and insulin sensitivity in healthy individuals.®]
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regime.l”] Proper identification of the cause and appropriate
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drug regime in cases of wound infections is essential in
management of complications and achieving a successful
outcome.

Unfortunately, management of wound infections remains
a challenge due to inadequate understanding of microbial
pattern and therapeutic approaches. Hence, this study is
designed to probe the antibiograms of microorganisms
infecting the wounds of diabetic and non-diabetic patients in
various departments of a tertiary care unit.

MATERIALS AND METHODS

This study has been done in a tertiary care hospital, during
June 2014 - Jan 2016. The study was carried out after being
approved by the Institutional Ethics Committee.

Study Design

This is a descriptive study involving 280 cases of wound
infection in various departments of a tertiary care unit. The
distribution of cases was as follows:

Diabetic Cases- 148.

Non-Diabetic Cases- 132.

With the informed consent of all the enrolled subjects,
about 280 wound samples were collected. Pus collection was
done by using two sterile swabs (obtained from HiMedia Pvt.
Ltd.) and rolling over the wound surface under aseptic
precautions. The specimens were transported to the lab
immediately and processed using standard microbiological
techniques.[8]

One swab was used to make a smear and the other was
used for inoculation on Blood Agar and MacConkey Agar
media and incubated at 37°C for 24 - 48 hours aerobically.

Identification of the isolates from the positive cultures
was done with standard microbiological techniques, which
included gram stain and biochemical reactions.[!

After confirmation of the organisms, their antibiotic
sensitivity pattern was detected by Modified Kirby-Bauer
Disc Diffusion method on two Mueller-Hinton Agar
plates/Blood Agar plates (obtained from and interpreted
based on CLSI guidelines 2015.[10]

The recorded data was analysed by frequency
distribution method and the percentages were compared.

Statistical Analysis

Statistical analysis was performed using PASW 18.0 (SPSS
Inc.,, Chicago, USA). Frequency statistics was done on the data
collected and expressed in percentage.

RESULTS

A total of 280 wound swab samples were collected and
processed. Of these, 252 (90%) samples showed aerobic
bacterial growth and 28 (10%) were sterile; 228 (90.4%)
specimens yielded growth of a single organism, while the rest
of the 24 (9.5%) samples showed two isolates.

Among the gram-positive isolates Staphylococcus aureus
(17.46%) was predominant, while Escherichia coli (38.09%),
Pseudomonas aeruginosa (19.04%) and Acinetobacter
species (7.9%) were most common isolates amongst gram
negative rods. Some of the other isolates were Klebsiella
pneumoniae, Proteus mirabilis, Citrobacter freundii and
Staphylococcus epidermidis.

Original Research Article

Figure 1 depicts the number of positive cultures in
diabetics and non-diabetics. Cause of wound in Diabetic and
Non-Diabetic cases is compared in Table 1. Table 2 gives the
number and percentage of gram-positive, gram-negative and
mixed isolates from different wound swabs in both the
groups.

Figure 2 shows antibiotic susceptibility of gram negative
isolates from wound infections of diabetic and non-diabetic
patients. Similarly, Figure 3 gives the antibiotic susceptibility
of gram-positive isolates from wound infections of diabetic
and non-diabetic patients.

Non-Diabetic

Diabetic Cases
Cases

Cause of Wound

Surgical Site (post-

0,
operative wound) 48 (17.14%)

40 (14.29%)

Traumatic 100 (35.71%) 92 (32.86%)

Table 1. Cause of Wound
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Figure 1. Frequency of Culture-Positive
in Diabetics and Non-Diabetics

Organism Diabetic | Non-Diabetic
Gram Positive Isolates
Staphylococcus aureus 20 (14.29%) | 24 (21.43%)
Staphylococcus epidermidis | 4 (2.86%)
Gram Negative Isolates
Escherichia coli 56 (40%) 40 (35.71%)
Klebsiella pneumoniae 4 (2.86%) -
Proteus mirabilis 4 (2.86%) 4 (3.57%)
Pseudomonas aeruginosa | 24 (17.14%) | 24 (21.43%)
Acinetobacter sps. 4 (2.86%) 16 (14.29%)
Citrobacter freundii 4 (2.86%)
Mixed Isolates
Citrobacter freundi.i + i 4 (357%)
Pseudomonas species
Klebsiella + Pseudomonas 4 (2.86%) -
Klebsiella +
Staphylococcus aureus 4 (2:86%) )
Staphylococcu§ aureus + 4 (2.86%) i
E.coli
Klebsiella + Citrobacter 4 (2.86%) -
Staphylococcus aure.us + 4 (2.86%) )
Pseudomonas aeruginosa

Table 2. Distribution Pattern of Isolates

from Wound Swabs Under Study

J. Evolution Med. Dent. Sci./eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 6/ Issue 85/ Oct. 23, 2017

Page 5925



Jemds.com

6 W Diabetic

M Non-Diabetic

GEN X PIT CD IMP CAC CPM AK LOM CPZ TE cip

Figure 2. Antibiotic Susceptibility of Gram Negative
Isolates from Wound Infections of Diabetic and Non-
Diabetic Patients

Gentamycin 10 pg (GEN), Piperacillin + Tazobactam 100
pug + 10 pg (PIT), Imipenem 10 pg (IPM), Ceftazidime +
Clavulanic Acid 30 pg + 10 pg (CAC), Cefepime 30 pug (CPM),
Amikacin 10 pg (AK), Levofloxacin 10 pg (LE), Cefoperazone
75 ng (CPZ), Tetracycline 30 pg (TE), Ciprofloxacin 5 pg (CIP).
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Figure 3. Antibiotic Susceptibility of Gram Positive
Isolates from Wound Infections of Diabetic
and Non-Diabetic Patients

Amoxyclav 10 pg (AMC), Azithromycin 30 pg (AZM),
Cefoperazone 75 pg (CPZ), Cotrimoxazole 1.25 pg + 23.75 ug
(COT), Levofloxacin 10 pg (LE), Linezolid 15 ng (LZ),
Gatifloxacin 5 pug (GAT), Vancomycin 30 pg (VA) and Cefoxitin
30 pg (CX).

DISCUSSION

90% of the wounds in the present study were found to be
infected. Incidence of wound infection was higher in diabetics
(55.56%) in comparison with non-diabetics (44.44%). The
greater frequency of infection in diabetic cases could be due
to the hyperglycaemic condition, which favours immune
dysfunction (e.g. Damage to neutrophilic activity, depression
of antioxidant system and humoral immunity), damage to
micro- and macro-vasculature and neuropathy.[11]

In most cases of wound infections, the pathogens were
most likely to have originated from endogenous flora of
patient’s skin, mucous membrane or hollow viscera.[l2] The
risk of infection increases if the site is contaminated with
more than 105 organisms per gram of tissue.l'3] The dose
required for infection would be even lower if a foreign body
is present at the site of wound.

Staphylococcus aureus is the most common gram-positive
bacterium infecting wounds in diabetics and non-diabetics.
This finding is consistent with previous reports.[1415] In vitro
sensitivity testing of this study showed that Vancomycin was
the most effective antibiotic against Staphylococcus aureus

J. Evolution Med. Dent. Sci./eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 6/ Issue 85/ Oct. 23, 2017

Original Research Article

both in diabetic (75%) and non-diabetic (100%) cases;
16.67% isolates of Staphylococcus aureus from non-diabetic
patients were sensitive to Gatifloxacin and Azithromycin
each, while those from diabetic cases showed complete
resistance to these drugs; 100% isolates of Staphylococcus
aureus from non-diabetic cases were sensitive to
Cefoperazone, while only 25% of those from diabetic cases
were sensitive to it. Staphylococcus aureus from diabetic
cases were least sensitive to Levofloxacin (25%), while those
from non-diabetic cases were completely resistant. Increased
drug resistance of pathogens isolated from diabetic samples
may be due to formation of biofilms.[16] Prevalence of
Methicillin Resistant Staphylococcus aureus was found to be
42.8%, a finding consistent with other similar studies.[17]

It was observed during the course of this study that gram-
negative bacteria are the most common (71.42%) pathogens
involved in wound infections, Escherichia coli being the most
prevalent (44.44%) both in diabetic and non-diabetic cases;
62.5% cases of Escherichia coli from non-diabetic patients
showed sensitivity to Gentamycin, while only 25% of those
from diabetic patients showed sensitivity to this drug;
42.86% of E. coli from non-diabetic cases were found to be
sensitive to Amikacin, while only 18.75% of those from
diabetic cases were sensitive to this drug; 37.5% isolates of
Escherichia coli from non-diabetic cases showed sensitivity to
Piperacillin + Tazobactam, 25% were sensitive to
Cefoperazone and 12.5% were sensitive to Tetracycline,
whereas 25% isolates of E. coli from diabetic cases were
sensitive to Cefoperazone, Tetracycline and Piperacillin +
Tazobactam each. Difference in susceptibility to Tetracycline
could be explained by lesser over-the-counter sale of this
drug and lack of prescription from doctors owing to its
toxicity; 37% isolates of Escherichia coli were found to be
positive for ESBL.

42.86% of Pseudomonas isolates from non-diabetic cases
were sensitive to Ciprofloxacin and Amikacin each, while only
11.11% of those from diabetic cases were sensitive to
Amikacin. Pseudomonas from diabetic cases were completely
resistant to Ciprofloxacin. Levofloxacin was highly effective
(42.86%) against Pseudomonas from non-diabetic cases,
while it was least effective (11.11%) in diabetic cases. In most
cases of infection with this organism, the integrity of a
physical barrier to infection (e.g. skin, mucous membrane) is
lost or an underlying immune deficiency (e.g. neutropaenia,
immune suppression) is present. Thus, it has been found to
be a common pathogen in cases of wound infections
associated with burns cases, an observation similar to that of
S Upadhaya et al.[18]

Multiple antibiotic resistance (resistance to 5 or more
antibiotics) was seen more in gram negative isolates from
diabetic cases, a finding similar to that of Walelign Dessie et
al.[19]

CONCLUSION

Infection rates were found to be higher among diabetics in
comparison with non-diabetics. Polymicrobial infection was
noticed majorly (83.33%) in diabetic cases probably due to
the decreased host immunity and frequent infections in
diabetes. Isolates from diabetic cases of wound infections
showed greater drug resistance, which may be due to the
formation of biofilms. Three important measures that help in
reduction of transmission of resistant strains are hand-
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hygiene among healthcare workers, restriction of antibiotic
usage and detection and isolation of patients with multi-drug
resistant strains which is central to most national guidelines.
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