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ABSTRACT… Objectives:  To determine the frequency of common bacterial isolates cultured 
from diabetic foot infection in patients with type 2 diabetes mellitus (DM) falling in Wagner’s 
grade-2 and grade-3 classification of diabetic foot (DF) infection. Study Design: Descriptive 
study. Period: A six months. Setting: Dow University of health sciences and civil hospital Karachi. 
Methods: Completed to examine the bacterial identification in cases admitted with the infection 
diabetic foot along with gave Wagner’s evaluation 2 and 3 at tertiary care hospital Karachi. 
Bacteriological finding and anti-biotic affectability profiles were completed and analyzed with 
utilizing standard strategies. Results: Out of 115 cases, 82 (71%) were male and 23 (29%) were 
female. The mean age of patients was 51.7 ±9.45 years, mean duration of diabetes was 10.6 
± 4.73 years, similarly mean length of time of diabetes foot wound was 46.15±23.75 days. 45 
(39%) patients had Wegner’s evaluation 2 and 70 (61%) patients had Wagner’s evaluation 3. 99 
cases indicated with culture growth, out of which 65 (65.65%) with gram negative microbes and 
25 (25.25%) gram-positive microbes. The most successive bacteria’s were Proteus (35.35%), 
Staph. Aureus (25.25%), Klebsiella (16.16%) and Pseudomonas (15.15%). Both gram positive 
and gram negative showed frequent resistance to Cloxacillin, Amoxacillin, Levofloxacin, and 
Linezolid, gram negative life forms likewise indicated high resistance rate to Clindamycin, 
Vancomycin, and Cefotaxime. Tienam (Imipenem), Sulzone (salbactam in addition to 
cefoperazone) and Amikacin were the best effective against gram -ve and gram +vemicrobes. 
Staph. Aureus and Staph. Epidermidis were profoundly susceptible to Ciprofloxacin, Ceftriaxone, 
Clindamycin, and Vancomycin. Conclusion: Gram negative microbes were more common than 
gram positive living beings. Proteus, Staph Aureus, Klebsiella and Pseudomonas aeruginosa 
were the most widely recognized microorganisms of DF infection. Tienam (Imipenem), Sulzone 
(salbactam in addition to cefoperazone), and Amikacin were best effective agents.
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INTRODUCTION
Diabetes Mellitus is metabolic problem differ-
entiated due to hyperglycemia because of de-
formities in insulin secretion, insulin activity or 
both.1DM is the common endocrine issue and 
one of the biggest health issues. DM influences 
5-10% of United Stated populations eventually 
in their lives.2 The assessed incidence of diabe-
tes among adults is 7.4% in 1995, which is relied 
upon to ascend to 9% in 2025.3 In Pakistan differ-
ent studies have mentioned incidence between 
5-7%.4DM II is 7-8 times more regular than DM 
type one, however this proportion shifts with age, 
being lower in younger’s and higher in adult age.5  
The diabetic case is vulnerable to a progression 

of complications which are increase the morbid-
ity. Hyperglycemia creates grave complications 
and disappointment of different organs like eyes, 
kidneys, nerves, heart and veins. Peripheral neu-
ropathy is a standout amongst the most serious 
of these which prompts grower foot ulceration.2 

DF ulcer or gangrene is a main reason for mor-
bidity and mortality in people having DM.6Diabet-
ic foot illness is found in 40-60 years 98% with 
DM type 2. Nearly 10-25% of all diabetics create 
foot issues over throughout their disease from 
basic calluses to significant abscesses and os-
teomyelitis.7 40-80% ulcers in the long run get to 
be contaminated. The reason behind expanded 
frequency of this issue in DM includes coopera-
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tion of a few pathogenic components i-e. Neurop-
athy, irregular foot biomechanics, blood vessel 
issue and poor injury healing.8,9By different inves-
tigation, it was found that there are four statically 
critical danger components for foot disease i-e 
wounds that entered to bone, intermittent injuries, 
injuries of long span (30), and peripheral vascular 
disease.10DF issues are in charge of almost 50% 
of all diabetes related healing facility affirmations, 
such confirmation have a tendency to be delayed 
and may end with removal of foot.11,12Many dia-
betic appendage removals could be deferred or 
prevent by more powerful understanding’s in-
struction and restorative supervision.13

DF ulcer should care in everything every stage 
to control mechanical injury, microbiological, 
vascular, metabolic and instructive aspects.14 In 
DF contamination, microbiology has affectability 
and specificity of 92 and 60% respectively.15 DF 
contaminations are additionally separated into 
two classes non-limb threatening and limb threat-
ening. Non-limb infections are superficial with in-
significant cellulites (<2cm), don’t include bone 
or joint, lack ischemia and are normally brought 
on by Staphylococcus aureus.16 Limb threaten-
ing contaminations are more serious, have more 
prominent than two centimeters of cellulites, in-
clude more deep structure, for example, bones 
and joints and may have ischemia. The normal 
number of confines per contamination among 
patients hospitalized with pedal diseases is 3-4.17 

Staphylococci and streptococci are the most 
widely recognized pathogens however contami-
nations because of gram negative bacilli and an-
aerobes happen in roughly 50% of cases.18 Com-
monly separated aerobic gram-negative bacilli 
incorporate proteus species, klebsiella species, 
Escherichia coli and pseudomonas species.19In 
contrast, severe infections are often polymicro-
bial, requiring hospitalization and treatment with 
broad spectrum antibacterial along with appropri-
ate medical and surgical interventions.20The need 
to conduct this study is to determine the frequen-
cy of common microorganisms in diabetic foot in-
fection and their sensitivity pattern in local tertiary 
health care setup, which may subsequently help 
to plan out to start appropriate empirical antibiotic 

therapy.

SUBJECTS AND METHODS
Descriptive case series study conducted at Dow 
University of health sciences and civil hospital Ka-
rachi, with six months and contains 115 cases. All 
cases of either age or sex who were diagnosed 
with type 2 DM and had diabetic foot falling in 
Wagner’s grading 2 and 3 were included. Cas-
es with varicose veins of lower limb, bed ridden, 
paraplegic, taking antibiotic before presentation, 
and Wagner’s grade >3 were excluded.

A proforma was used to collect data. Informed 
consent for the study was obtained from each 
selected patient. A detailed history was taken in-
cluding age, sex, duration of diabetes (in years) 
and diabetic foot (in days).These patients were 
clinically assessed and the foot lesions were 
graded depending on the severity of lesions as 
Grade-2 or 3 (grade 2 is deep ulcer without bone 
enrolment or abscesses formation and grade 3 
is deep ulcer with bone involvement or abscess-
es formation). Pus aspirates from the abscesses 
and derided necrotic materials were collected for 
aerobic and anaerobic culture. Examples were 
sent to microbiological research center where a 
Gram stains direct spread and was analyzed. The 
bacterial identification was distinguished by tra-
ditional biochemical tests. Antimicrobial helpless-
ness testing was performed by Kirby Bauer’s disc 
diffusion system as indicated by National Com-
mittee for Clinical Laboratory Standards (NCCLS) 
rules. The patients were treated with antibacterial 
treatment as indicated by culture and antibacteri-
al susceptibility pattern.

RESULTS
A total of 115 diagnosed cases of type 2 DM and 
having DF infection with Wagner’s grade 2 and 
3 were included in this study. Out of 115 cases, 
82(71%) were male and 23(29%) were female 
cases, male to female ratio being 3.56:1. 

Eighty three (72.1%) cases were 41 to 60 years of 
age, as presented in figure 1. Mean age of cas-
es was 51.7±9.45 years (95%CI: 49.95 to 53.44). 
Duration of diabetes was 10.6 ± 4.73 years 
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(95%CI: 9.73 to 11.47) and 32.26% cases had the 
condition for >10 years. Similarly Duration of DF 
wound was 46.15±23.75 days (95%CI: 41.76 to 
50.54) days. Table-I.

According to Wagner’s classification, 45(39%) 
cases had grade 2 and 70(61%) cases had grade 
3 DF wound. Figure-1.

Frequency of microbes in DF infection in cases 
with type 2 DM is presented in Table-II.  Microbes 
were found in 99(86.1%) cases, total number of 
organisms was 108, and ratio of organisms per 
case was 1.09. Gram-positive aerobic organ-
isms were found in 25 cases (25.25%) and 71 
cases (71.71%) had gram-negative aerobes. Out 
of 99 positive cultures, 85 (85.85%) specimen 
showed single organism (monomicrobial) and 14 
(14.15%) had mixed infection (polymicrobial).

Proteus was the most common isolate, account-
ing for 35.35%; followed by Staphylococcus au-
reus 25.25%, Klebsiella 16.16%, pseudomonas 
15.15%, Enterococci and Enterobactor compris-
ing 4.04% each, E Coli 3.03%, Staph. Epidermidis 
2.02%, Moraganella and Salmonella Typhi were 
observed in 2.02% each as shown in Table-II.  
Similarly common microorganisms in DF infec-
tion in cases with respect to gender, are present-
ed in Table-III.

The results of the test for susceptibility to the 
commonly used antibiotics are shown in table.11 
Staph. Aureus showed resistance to Linezolid 
(100%), Levofloxacin (92%), Amoxicillin (72%) 
and Cloxacillin (72%) and was sensitive to Cip-
rofloxacin (88%), Ceftriaxone (92%), Amikacin 
(96%), Clindamycin (64%), Vancomycin (88%), 
Tienam (100%) and Sulzone (100%). S. Epider-
midisshowed absolute resistance toCloxacillin, 
Cefotaxime, Linezolid, Amoxicillin and absolute 
sensitivity to Ciprofloxacin, Ceftriaxone, Amika-
cin, Clindamycin, Vancomycin, and Tienam. E. 
coliwere absolute resistant to Cloxacillin, Clinda-
mycin, Levofloxacin, Linezolid, Amoxicillin, and 
Vancomycin while sensitivity was shown to Cip-
rofloxacin, Ceftriaxone, Cefotaxime and Amikacin 
(67%) in each. And absolute sensitivity with Tie-

nam (100%) and Sulzone (100%).
Proteus showed resistant to Cloxacillin (91%), 
Clindamycin (89%), Levofloxacin (74%), Cefo-
taxime (63%), Linezolid (74%) and Amoxicillin 
(94%), while Proteus was sensitive to Ciproflox-
acin (51%), Amikacin (66%), Tienam (97%), and 
Sulzone (100%) Enterococci was absolute resis-
tant to all commonly used antibiotics except only 
sensitive to Ceftriaxone (75%), Amikacin, Tienam 
and Sulzone (100%) in each

Pseudomonas, Moraganella, Enterobactor, Kleb-
siella and Salmonella Typhi were absolute sensi-
tive to Tienam and Sulzone and very high resis-
tance (75-100%) was shown to Cloxacillin, Clin-
damycin, Levofloxacin, Cefotaxime, Linezolid, 
Amoxicillin, and Vancomycin. Pseudomonas was 
also sensitive to Ciprofloxacin (80%) and Amika-
cin (80%). Moraganella showed absolute sensi-
tivity to Ciprofloxacin, Ceftriaxone, and Amikacin. 
Enterobactor, Klebsiella, and Salmonella Typhi 
was also sensitive to Amikacin (100%).

Characteristics Mean ±SD
AGE (Years) 51.7±9.45

FBS (mg/dl) 133.77±35.67

Duration of DM Type 2 (Years)
Duration of DF wound (days)

10.60±4.73
46.15±23.75

GENDER
male
female

23/(20.0%)
92/(80.0%)

Table-I Basic Characteristics Of Study Variables
n= 115

Figure-1. Wagner’s Grading Of Diabetic Foot n=115
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Common Microorganisms Count Percentage
Proteus 35 35.35%
Staphylococcus. Aureus 25 25.25%
Klebsiella 16 16.16%
Pseudomonas 15 15.15%
Enterococci 4 4.04%
Enterobactor 4 4.04%
E. Coli 3 3.03%
Staph. Epidermidis 2 2.02%
Moraganella 2 2.02%
Salmonella Typhi 2 2.02%

Table-II. Common Causative Organisms for Bacterial 
Infection in DF Infection in Cases With

Type 2 Diabetes Mellitus n=99

Microorganisms Male Female Total
Proteus 29 6 35
Staph. Aureus 20 5 25
Klebsiella 11 5 16
Pseudomonas 15 0 15
Enterococci 4 0 4
Enterobactor 2 2 4
E Coli 1 2 3
Staph. Epidermidis 2 0 2
Moraganella 2 0 2
Salmonella Typhi 2 0 2

Table-III. Common Microorganisms in DF Infection in 
Cases With Respect to Gender n=99

Antibiotics
S. Aureus

n=25

S. 
Epidermidis

N=2

E Coli
n=3

Enterococci
N=4

Proteus
n=35

S R S R S R S R S R
Ciprofloxacin 88% 12% 100% 0% 67% 33% 50% 50% 51% 49%
Ceftriaxone 92% 8% 100% 0% 67% 33% 75% 25% 49% 51%
Amikacin 96% 4% 100% 0% 67% 33% 100% 0% 66% 34%
Cloxacillin 28% 72% 0% 100% 0% 100% 0% 100% 9% 91%
Clindamycin 64% 36% 100% 0% 0% 100% 0% 100% 11% 89%
Levofloxacin 8% 92% 50% 50% 0% 100% 0% 100% 26% 74%
Cefotaxime 48% 52% 0% 100% 67% 33% 50% 50% 37% 63%
Linezolid 0% 100% 0% 100% 0% 100% 0% 100% 23% 74%
Amoxicillin 28% 72% 0% 100% 0% 100% 0% 100% 6% 94%
Vancomycin 88% 12% 100% 0% 0% 100% 0% 100% 6% 94%
Tienam 100% 0% 100% 0% 100% 0% 100% 0% 97% 3%
Sulzone 100% 0% 50% 50% 100% 0% 100% 0% 100% 0%

Antibiotics
Pseudomonas

n=15
Moraganella

N=2
Enterobactor

n=4
Klebsiella

n=16
Salmonella Typhi

n=2
S R S R S R S R S R

Ciprofloxacin 80% 20% 100% 0% 50% 50% 63% 38% 0% 100%
Ceftriaxone 33% 60% 100% 0% 25% 75% 88% 13% 0% 100%
Amikacin 80% 20% 100% 0% 100% 0% 100% 0% 100% 0%
Cloxacillin 0% 100% 0% 100% 0% 100% 6% 88% 0% 100%
Clindamycin 7% 93% 0% 100% 0% 100% 13% 88% 0% 100%
Levofloxacin 0% 87% 0% 100% 25% 75% 0% 100% 0% 100%
Cefotaxime 7% 93% 0% 100% 25% 75% 63% 38% 0% 100%
Linezolid 0% 100% 0% 100% 0% 100% 0% 100% 0% 100%
Amoxicillin 0% 100% 0% 100% 0% 100% 13% 88% 0% 100%
Vancomycin 0% 100% 0% 100% 25% 75% 31% 69% 0% 100%
Tienam 100% 0% 100% 0% 100% 0% 100% 0% 100% 0%
Sulzone 100% 0% 100% 0% 100% 0% 94% 6% 50% 50%

Table-IV. Sensitivity Patterns of Cultured Microorganisms
S= Sensitive R=Resistance
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DISCUSSION
Diabetes is a typical illness influencing around 
2% of the world’s population; it influences around 
10% of our population. About 10 - 25% of all dia-
betics add to some foot issues over the duration 
of their disease from straightforward calluses to 
real abscesses and osteomyelitis.7 Foot ulcer is a 
critical difficulty of DM and regularly goesto lower 
limit amputation. Despite the fact that contamina-
tion is often involved in the etiology of DF ulcers, 
the ulcers are helpless to disease once the injury 
is available. Foot disease and the amputation of 
lower limbs are the most widely recognized rea-
son for hospitalization among diabetic cases.21 
It is more mostly seen in male and age of 40-60 
years.7

Mean age of cases  was 51.7%±9.45 years; it is 
similar to previous studies which were done by 
Gadapali R et al,22 and also by Alavi SM et al.21Out 
of 115 cases  male were 82 (71%), this same male 
to female ratio (3.5:1) presented by Jamil M,23 and 
also by Rooh- ul-Muqium.Error! Bookmark not 
defined.Mean duration of Type 2 DM was 10.6± 
4.73 years and mean duration of DF wound was 
46.15±23.75 days, it was same in Gadapali.22

All the cases in this study were hospitalized due 
to the severity of their foot ulcers which catego-
rized into grade 2 to 3 according to Wagner’s 
classification. We could not find any significant 
differences between the variety of isolated organ-
isms and the grade of ulcers but the load of the 
same organisms were higher in cases with grade 
3, which was also seen in previous studies by 
Rooh- ul-Muqium and others.7

Out of 115 specimen 99 (86.1%) showed positive 
culture growth and 16 (13.9%) had no growth, 
compared with previous study done by Alavi 
SM et al,21 showed no growth of bacterial cul-
ture in 18.8%. Proteus (35.35%), Staph. Aureus 
(25.25%), Klebsiella (16.16%), and Pseudomo-
nas (15.15%) were the commonest isolate, which 
was in agreement to studies of El-Tahaway,24 and 
Lipsky BA et al.25 But in contrast, studies done by 
Sharma VK et al,26and almost similarly in Abdul-
razak A et al,27 who showed that the most frequent 

organisms were Staph. Aureus (38.4%), Proteus 
(17.4%), and Pseudomonas (14%). A study pub-
lished in local journal was done by Alavi SM et 
al,21 showed that most frequent organisms were 
Staph. Aureus (26.19%), E. coli (23.8%), Staph. 
Epidermidis (14.3%) and Proteus (11.9%). Anoth-
er study in local journal was done by Jamil M et 
al,23 showed Staph. Aureus (50%), Pseudomonas 
(25%) and Streptococci (8%). Difference in fre-
quency of microorganisms could be because of 
major bulk of cases had grade-3 (deeper) DF ul-
cer, so in previous studies showed that S. Aureus 
and streptococci frequently found in mild super-
ficial DF infection and gram negative organisms 
i-e Proteus, Klebsiella, Pseudomonas, and E. Coli 
were frequently found in deeper foot infections.24

In this study gram negative aerobes were 71.71%, 
out of which Proteus was most common organ-
ism. Gram positive aerobes were 25.25%, Staph. 
Aureus was the most frequent organism. Gram 
negative anaerobes were 4.04%, Enterobacter 
spp: was only micro-anaerobes found. Hence the 
ratio of gram negative to positive organisms (3:1) 
remained same as previously in Gadapali et al,22 
and Ansari S et al.28

Out of 99 positive specimens fourteen (14.15%) 
were polymicrobial and 85 (85.85%) were mo-
nomicrobial. In contrast, study by Raja NS,29 in 
Malaysia at tertiary care hospital, showed poly-
microbial infection in 43%, while in other previ-
ous studies polymicrobial infections were 80-87% 
also. Difference in polymicrobial vs monomicrobi-
al results from previous studies could be because 
of, we included only Wagner’s grade 2 and grade 
3, comparatively less severe foot ulcer. A previous 
study showed that less severe DF ulcer infections 
were predominant monomicrobial infection.24

60-70% isolated bacteria showed resistance to 
commonly prescribed antibiotics. This was a 
higher resistance rate compared to similar work 
of Hartmann et al,30 where they found 18% mul-
tidrug resistant. Proteus showed high resistance 
to Amoxycillin (94%), Vancomycin (94%), Cloxa-
cillin (91%), Clindamycin (89%), Levofloxacin and 
Linezolid were 74% each, but highly sensitive to 

5



Professional Med J 2015;22(11): 1415-1422. www.theprofesional.com

DIABETIC FOOT INFECTION

1420

Sulzone (100%), Tienam (97%), and Amikacin 
(66%). Staph. Aureus showed high resistance to 
Cloxacillin (72%), Amoxycillin (72%), Levofloxacin 
(92%), and Linezolid (100%), but highly sensitive 
to Tienam (100%), Sulzone (100%), Amikacin 
(96%), Ceftriaxone (92%), Vancomycin and Ci-
profloxacin were 88% each. Staph. Epidermidis 
showed highly resistant all antibiotics except Tie-
nam, Ciprofloxacin, Ceftriaxone, and Amikacin 
were sensitive 100% each.  All other gram nega-
tive isolates i-e Klebsiella, Pseudomonas, E.coli, 
Morgnella, and Enterobacter showed highly sen-
sitive to Tienam (Imipenem), Sulzone (salbactam 
+ cefoperazone) and Amikacin. A similar study 
was done at microbiology department in govt. 
medical college Chandigarh, India by Basal E et 
al,31 where showed absolute sensitivity to Imipen-
em and Sulzone. All gram negative isolates were 
resistant to commonly prescribed antibiotics ex-
cept Pseudomonas, E Coli, Klebsiella and Mor-
gnella, these were sensitive to ciprofloxacin 80%, 
67%, 63% and 100% respectively. Klebsiella, E 
Coli, Enterococci and Morgnella also showed 
sensitivity to Ceftriaxone 88%, 67%, 75% and 
100% respectively. Similar pattern of drug sensi-
tivity was found in Sharma VK,26 Raja NS,29 Ab-
dulrazak A et al,28 and El-Tahawy,24 who showed 
gram negative organisms were highly sensitive 
to Imipenem and gram positive organisms were 
sensitive to Vancomycin. A local study Alavi SM et 
al,21 showed high resistance rate to all commonly 
prescribed antibiotics except ciprofloxacin, Ami-
kacin, and Ceftriaxone. In contrast a local study 
done by Ansari S et al,28 who showed all isolates 
were uniformly susciptable to Levofloxacin, Amik-
acin and Vancomycin.

In this study the differences in sensitivity pattern 
of antibiotics could be because, Imipenem (Tie-
nam) and Sulzone (Cefoperazone plus Salbac-
tam) are novel broad spectrum antibiotics. Pre-
viously these were not commonly prescribed in 
public sector hospitals because of non-availabil-
ity of drugs and cost problem, hence majority of 
cases  were not exposed to these drugs, that is 
why these were most effective antibiotics in DF 
infection. 

CONCLUSION
DF infection was more common in males than fe-
males and common age group was 40-60 years. 
Gram negative organisms were frequently found 
as compared to gram poitive organisms and pre-
dominately DF infections were monomicrobial 
in nature. Proteus vulgaris, Staphylococcus Au-
reus, Pseudomonas and Klebsiella were the most 
common organisms in DF infections. The rate of 
culture senstivity was 86% among all cases. The 
gram positive and gram negative organisms were 
highly resistant to Levofloxacin, Linezolid, Cloxa-
cillin and Amoxicillin, gram negative also showed 
high rate of resistance to Clindamycin and Van-
comycin. In antimicirobial sensitivity pattern, it 
was showed that both gram positive and gram 
negative organisms were highly susciptable to 
Tienam, Sulzone, and Amikacin. Gram positive 
organisms were also susciptable to Vancomycin, 
Ceftriaxone and ciprofloxacin. 
Copyright© 27 July, 2015.
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