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Abstract:

Background: Diabetes mellitus is a progressive disease; diabetic foot is the major complication of it, and
eventually lead to development of gangrene and lower extremity amputation.

Objective: To study the relative frequency of bacterial species cultured from diabetic foot infections and
it's relation to the hypoglycemic treatment

Patient and method: A case control study of 95 patients was included as two groups:

Group 1: 45 hospitalized diabetic patients in AL-Hussein teaching hospital in AL-Nassriah city with
diabetic foot lesions.

Group 2 (control group): 50 diabetic patients but without diabetic foot lesions collected as outpatient
from diabetic center in AL-Nassriah city.

All the 95 patients were investigated with measurement of blood sugar (RBS) and HbA1C. Deep tissue
biopsies were taken from the diabetic foot lesions of the 45 patients and were inoculated into freshly
prepared thioglycollate broth medium. Bacterial species were identified by conventional bacteriological
methods.

Result: Clinical grading and bacteriological study of 45 patients with diabetic foot lesions revealed:
Aerobic Gram-positive bacteria accounted for 71.2%. Staphylococcus aureus was the most frequent
(37.8%) and Streptococci group A (20 %), and Staphylococcus epidermidis was regularly associated with
the lesions (13.3 %).

Gram-negative rods accounted for (24.4%). Pseudomonas aerogenosa was the most predominant gram
negative bacilli (11.1 % ) , Escherichia coli (8.9 % ) and Enterobacter (4.5% ) , while undetected
microorganism in diabetic foot ulcer was (4.4%) .

Conclusions:

Staph. aureus and Streptococcus group A were the two most common isolates detected in diabetic foot
ulcer . The ages of (60-70) years were the most common age group that infected, with high percent for
those with poorly controlled diabetes for long duration especially those not treated with regular insulin
and poorly controlled diabetic status.
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Introduction:

Diabetes is a life threatening condition. In
2000, 3.3 million people world wide died from
diabetes and it's complications (1). Diabetes is the
leading cause of blindness, amputation, renal
failure and cardiovascular problem (1).

These complications account for much of the
social and financial burden of diabetes, although
diabetes is sometimes considered to be a condition
of developed nations, the loss of life from
premature deaths among patients with diabetes is
the greatest in developing countries (2).

Worldwide, diabetic foot lesions are a mjor
medical, social and economic problem and are the
leading cause of hospitalization for patients with
diabetes (3).

Infectious agents are associated with
amputation of the infected foot if not treated
promptly .Diabetic foot lesions necessitate more
hospital admissions than any other specific
complication of diabetes and proper management
of these infections requires appropriate antibiotic
selection based on culture and antimicrobial
susceptibility results (3-4).

Careful inspection of the diabetic foot on a
regular basis one of the easiest, least expensive
and most effective measures for preventing foot
complications (4). Appropriate care of the diabetic
foot requires recognition of the most common risk
factors for limb loss (5) .Many of these risk factors
can be identified based on specific aspects of the
history and a brief but systemic examination of the
foot .(5,6)

Diabetic foot ulcerations result from different
pathophysiological mechanisms; a clear
understanding of them is crucial to reduce their
incidence, provide early care, and finally delay the
amputation  risk  (6).  Peripheral  vascular
insufficiency occurs earlier in diabetics than in
non-diabetics, and the arteries of the infrapatellar
segment are attacked with greater frequency. The
prevalence of peripheral vascular disease is about
10% in diabetics, whereas in non-diabetics the
prevalence is 2.6 % (7).

Ischemia may be the cause of or contribute
towards the progression of trophic lesions in the
foot, which form favorable locations for infections
to take hold (7).

The coexistence of neuropathy, ischemia and
leukocyte immune function disorders in diabetic
patients favors the development of severe and
extensive infections in the lower limbs that, if not
adequately treated, may lead to amputation and
death (8).

Foot infections are the most common
complications of diabetic foot and plays a main
role in the development of moist gangrene (9).

Pseudomonas spp., Enterococcus spp.and
Proteus spp. carry a special role and are
responsible for continuing and extensive tissue
destruction with poor blood circulation of the foot
(10).

A high frequency of anaerobic infection has
also been reported (11).

The infection leads to the early development
of complication even after a trivial trauma, the
disease progresses and becomes refractory to
antibacterial therapy (12). It is essential to assess
the magnitude of bacterial infection of the lesions
to avoid further complications and save the
diabetic foot. Early diagnosis of microbial
infections is aimed to institute the appropriate
antibacterial therapy and to avoid further
complications (13).

Infection with multidrug-resistant organisms
may increase the duration of hospital stay and cost
of management and may cause additional
morbidity and mortality (14). The aim of this
study was to determine the microbiological profile
of organisms isolated from patients with diabetic
foot ulcers.

Patients and Methods:

A case control study of 95 patients included as
two groups: Group 1: 45 patients with diabetic
foot lesions from medical and surgical wards of
AL-Hussein teaching hospital, those patients
included in this study if they had an infected
ulcer, wound, osteomyelitis.Group 2 (controlled
group): 50 iabetic patients but without diabetic
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foot collected as outpatients from diabetic centre
in AL-Nassriah city.

All patients in this study collected from
October till Augest 2011.

Data including age, gender, RBS
concentration, and HbAlc measurement, nature of
clinical specimen, and species of the isolated
pathogen of the clinical isolates were recorded.

Patients were clinically assessed and the foot
lesions were graded depending on the severity of
lesions ( 15) , as grade O : no obvious ulcer , but
thick callus , prominent metatarsal heads , claw
toes or any bony abnormality ; grade 1
superficial ulcer clinically not infected ; grade 2 :
deep ulcer often infected but no bone involvement
; grade 3 : deep ulcer , abscess formation and bone
involvement ; grade 4 : localized gangrene and
grade 5 : gangrene of whole foot (16) . Grade O
and 1 are not included in those patients because
no need for admission.

Two clinical specimens including either
curettage of the base of the ulcer, tissue from skin
or deep wound, or needle aspiration of these
abscess or bone in cases of osteomyelitis were
taken from each patient with diabetic foot
infection. One specimen was placed into a sterile
universal bottle and the other specimen was
introduced into anaerobic media (thioglycollate
broth) (17).

These specimens were sent to the clinical
microbiology laboratory for culture and antibiotic
sensitivity testing. All specimens were Gram
stained for direct examination. Pus , tissue or
swab samples were processed for isolation of
aerobes by inculating specimens onto the blood
agar , MacConkey's agar , thioglycollate broth and
Robertson's cooked meat media for aerobic and
anaerobic culture at 37-c for two days ( 17) .

For the isolation of anaerobes, specimens
were inoculated on blood agar plate and incubated
in an anaerobic chamber at 37-c and examined at
48 hours and 96 hours. All isolated organisms
were identified by microbiological methods (17).

Three ml of blood samples are taken from
each patient for glycohaemoglobin HbAl — test

for (fast ion — exchange Resin separation method)
(18).

Whole blood is mixed with a lysing reagent
containing a detergent and borate ions.
Elimination of the labile Schiffs base is thus
achieved during the hemolysis. The hemolysate is
then mixed for 5 minutes with a weakly binding
cation exchange resin. During this time, HbAO
binds to the resin. A special resin separator is
used to remove the resin from the supernatant
fluid, which contains the HbAl. The
glycohemoglobin percentage of total hemoglobin
is determined by measuring the absorbance of the
glycohemoglobin and of the total hemoglobin
fraction at 415 nm in comparison with a standard
glycohemoglobin preparation carried through the
test procedure (18, 19).

Calculation of the HbA1l content:
Factor F determination by use of (STD):

The glycohemoglobin percentage (% HbA1l
STD) is started on the label under %.

F= (A total Hb STD x % HbAL STD) / (A
HbAL STD)

Glycohemoglobin content of the sample:

% HbA1l sample = F x (A HbAlsample/A
total Hb sample)

Clinical interpretation:

Fatients % HhAl

Well controled metabolistn or stabilized digbetics 45-7

Diabetics , insuffictency contralled or with metabolic imbalance 285

Statistical Analysis:

Data were analysed using Excel (Microsoft,
Redmond, USA) while relative risk ratios and 2 x
2 chi-square analysis was performed.

Results:
Among 45 patients with diabetic foot (group
1) , 24 were males and 21 were females and the
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age ranged from 40 to 80 years mean age being 60
years .

While group 2 (control group) were 50
diabetic patients , 27 were males while 23 were
females and their age ranged from 40 to 75 year .

Table 1 indicate that most of patients with
diabetic foot are in the sixties (44.4%) and fifties
(31.2%). Out of the 45 patients 24 were males
(53.3 %), 21 were females (46.7 %).

Group 1 Group 2
Age 5 7

4050 (111%) (14%)
Age 14 13

51 — 60 (31.2%) ( 36%)
Age 20 20

61 =70 (44.4%) (40%)
Age al 3

71 - &0 (133%) (10%)
24 17

Bulellzs (53.33%) ( 54% )
21 73

Females | 455700y | (469
Total 45 50

Table 2 indicate that the majority of patients with
diabetic foot ( number =32, 71.1 % ) were being
treated by oral hypoglycemic drugs , 7 patients
were treated with insulin ( 15.6 % ) and 6 with
combination of drugs and insulin (13.3% ) .

Table 2: Percentage of patients according to
the type of treatment

Type of treatrent Groupl | Group 2
. 7 20
li il (156%) | (40%)
et g 32 10
ypogycemic drug | 7y oy | ¢ 2p9)
o 6 20
Commbination of treatrnent (133%) | (40%)
Total 45 50

Table 3 indicate that the majority of the patients
with diabetic foot lesions

(number = 23 , 51.1% ) have bad control diabetic
status ( HbAlc >8.5).

Table 3: Percentage of patients according to the

metabolic
Control Case group
group | (Diabetic foot) | 10t
Good control
7 15
Hgf‘nllfpf (54%) (333%) 42
Fait cotitol
. 10 7 17
Hh*éigﬁp?fj ( 20%) (155%)
Bad contmol
13 13
Hhﬂ‘:"r}ji;fﬂ ( 26%) (511%) 36
Total 50 45 05

* Significant difference between the two groups (
P value <0.045).

Table (4) indicate the frequency of occurrence of
bacterial isolates from the diabetic foot ulcer.

Table 4: Percentage of bacterial isolates from
patients with diabetic foot ulcer

Bacterial isolates No. { %)

Gratn-Positive bacteria

StapFrlocacos anrens LTI
Staphlococais epidemnidis 17 (37.8%)
Gromup A strepiocacci B [ 133%)

9 (20%)

Gram-Megative bacteria

Escherichia coli 11 (2494 %)
Pscudormnonas aeriiginosg 4 (8.9%)
Enicrobacicr Spp. 5 (1L1%)
2 4.5%0

Undetected microorganistn i
diahetic foot ulcer 3 (44%}
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Discussion :

All the patients in this study were hospitalized
due to the severity of their foot ulcers, which
categorized into grade 3 to 5. In the present work
we found that the males were slightly more
affected by diabetic foot lesions than the females,
and the age of 60-70 years old was the more
affected age by diabetic foot ulcer which agreed to
study of FryKberg (20).

Other observation in our work suggest that the
majority of patients with the diabetic foot ulcers
were being treated with oral hypoglycemic drugs
and this agree with the study of Lipsky (21).

Other observation in our study suggest that the
majority of patients with the diabetic foot ulcers
had bad control diabetic status ( HbAlc > 8.5) but
there were no relationship between the bad control
diabetic status and the type of pathogen isolated
from the ulcers and this agree with Wheat et al
study (25) .

Staphylococcus aureus was the commonest
isolate, which agreed to studies of El-Tahaway
(22) and Unachukwu et al (23).

The second predominant pathogen was
Streptococcus group A, and Staphylococcus
epidermidis was the third isolate detected in our
study, and this agrees with Nadeem (24).

The majority of diabetic foot ulcers are
superficial and is frequently colonized by aerobic
Gram-positive bacteria (22). The most commonly
isolated bacteria from diabetic foot infections are
Staph. aureus, group A Streptococcus , Staph.
epidermidis, Pseudomonas  aeruginosa
Escherichia coli , enterococci Spp. (22) .

One study had also reported the predominance
of Staph. aureus in 50 % of wound specimens
(26). Aerobic and anaerobic infections in diabetic
ulcers and lesions have been studied extensively
and found the predominance of Pseudomonas
species infection among them in other studies and
this not agree with this study (13).

Conclusion :
Staph. aureus and Streptococcus group A
were the two most common organisms detected in

diabetic foot ulcer . The ages of 60-70 years old
were the most common age group to the infection
, with high percentage for those with poorly
controlled diabetes for long duration especially
those not treated with regular insulin .

Recommendation :

1- We recommend a strict glycemic control and
follow up by serial HbAlc checking
especially in older age group.

2- Wound swab should be taken for each
diabetic foot ulcer to determine the type of
microorganism and then definit treatment .
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