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Introduction
Diabetic foot infection (DFI) is a serious public health concern 
complicated by a high rate of amputation and long hospitalization 
stay, even in high-income countries [1]. Causing high morbidity 
and deterioration in fragile diabetic patients, DFI are nowadays 
the leading cause of hospital bed occupancy in diabetic population. 
The severity of these cases is due to altered immune response, 
advanced peripheral arteriopathy and neuropathy along with altered 
foot anatomy attenuating the pain protective reflex and the local 
immunity favoring the dissemination of the infection [2]. The 
infection complicates a foot chronic ulcer worsening its management 
especially when combined with osteitis and arteriopathy raising the 
risk of amputation with severe prognosis [3, 4]. Furthermore, the DFI 
represent an increasing financial burden due to the rising number 
of infected patients [5]. This study, is one of the few analysis in 
Lebanon and the Middle East region looking into the epidemiologic 

aspects of the DFI in the Lebanese society: demographics, clinical 
presentation, microbiology and resistance pattern of the infection 
and its management.

Materials and methods
This is a retrospective monocentric epidemiological study of DFIs 
done in a tertiary care hospital in Beyrouth between November 2010 
and April 2011. Data were obtained from the hospital charts of DFI 
admitted to our tertiary care hospital from January 2000 to Mars 
2011. The inclusion criteria were: diabetic patients, age ≥ 18 years 
and grade 2 to 4 DFI (IDSA classification). A total of 167 patients 
were eligible to this study.

Data collection: The studied population characteristics combined the 
following: patient’s demographics, clinical features (comorbidities, 
history of amputation and diabetes mellitus complications), infections 
characteristics (microorganisms, sensitivity profile and presence of 
osteitis) and treatment features (antibiotherapy, debridement surgery, 
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Abstract
Objectives: Describe the epidemiology of diabetic foot infections in Lebanon as well as the demographic and clinical 
characteristics of the patients. Study the microbiology of the infections and the bacterial resistances in the infected diabetic 
foot ulcers, in order to help reach an optimal care in the healthcare establishments. 

Materials and methods: A retrospective study between January, 2000 and Mars, 2011 of medical cases of 167 hospitalized 
patients for diabetic foot infection at the Hospital Hôtel-Dieu of France in Beirut, Lebanon. 

Results: The average age of the patients was 66 years, and males represented 73.65 %. The duration of diabetes was 
20 years with a percentage of HbA1C >7 % in 79 % of the cases. 73.17 % of the patients had peripheral arteriopathy, 
72.3 % peripheral neuropathy. Other complications of diabetes were associated: coronary problems (49.69 %), retinopathy 
(48.67 %) and renal disease (47.65 %). High blood pressure was found in 60.38 % of the cases, dyslipidemia in 48.73 %. 
Pseudomonas aeruginosa was the most frequently isolated bacteria from diabetic foot infections (19.15 %), followed by 
Escherichia coli (11.91 %), Staphyloccocus aureus (11.06 %), and of Enteroccocus fecalis (11.06 %). Most prescribed 
antibiotics were: pipéracllin/tazobactam, amoxicillin/clavulanic acid, and imipenme. Amputation was necessary in 36.3 % 
of the cases. The main risk factors of amputation, besides the infection itself, were history of amputation and arteriopathy

Conclusion: In the Lebanese population, the diabetic foot disease takes the aspect of pathology with male ascendancy, which 
affects, late in their lives, patients with a long-time, badly controlled diabetes. Often, several complications of diabetes are 
present associated, in particular arteriopathy and peripheral neuropathy. Pseudomonas aeruginosa was the most frequently 
isolated bacteria from diabetic foot infections in Lebanon. The amputation rate remains high: 36.3 %, with arteriopathy and 
history of amputation as risk factors.
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arterial bypass and amputation). 

Statistical analysis: Data were collected on Excel 2007 and 
analyzed using SPSS and XLSTAT versions. Descriptive analysis 
of the population is given as median with standard deviation and in 
percentage. Pearson’s chi-squared test (χ2) and comparison of two 
independent variables. P value of < 0.05 is considered statistically 
significant. 

Results
Patient’s demographics: [Table 1]
The median age of DFI patients admitted to our tertiary care facility 
is 66 years. The prevalence of foot ulcerations rises with age with a 
maximal incidence between 70 and 75 years. The sex ratio M/F is 
3/1. Male median age is 65 years with 2 young patients of 35 years 
admitted for foot ulcers. As to female patients, DFIs appear later 
on in life (69 years).

Clinical features: As for diabetes mellitus, DFI seem to develop in 
Lebanese patients after 20 years of progression of DM approximately 
(19.61±1.87) with extremes of 1 month and 50 years of DM diagnosis. 
HbA1C > 7% is found in 79% of patients with DFI indicating a poor 
diabetic control. 96% pf the patients are of type II DM 28.9% are 
treated with oral antidiabetic medication (ADM), 51.56 % with 
insulin alone (long acting insulin in 37.7%) and 15.54 % treated with 
a combination of oral ADM and insulin. Among those treated with 
oral ADM, 50% had an association of sulfamides with metformin. 

Lower limbs arteriopathy was the most frequent risk factor associated 
with DFI present in 73.2% of cases. 31% of patients had already 
undergone an arterial bypass surgery. Peripheral neuropathy is 
present in 72.8% of DFIs cases clinically presenting as numbness, 
paraesthesia to severe pain, burning sensation or electrical 
sensations. Coronaropathy is present in 49.7% of DFI patients 
clinically presenting as heart failure or myocardial infarcts among 
which 34% had undertaken a coronary angioplasty or coronary 
artery bypass surgery. Retinal arteriopathy is present in 47.7% of 
patients with cases of blindness. Finally, 47.7% had nephropathy 
sometimes with end stage renal disease.

Comorbidities: Arterial hypertension is found in 60.4% of Lebanese 
patients with DFI and dyslipidaemia in 48.7%. Tobacco smoking 
does not seem to be correlated to the development of DFI: 32.5% 
of DFI patient smoke, 28.5% stopped smoking since >2 years and 
39.1% do not smoke.

Amputations: 47.79% of hospitalized DFI patients had one or 
more minor or major foot amputations in their past medical history.

Table 1: hospitalized DFI patient demographics
Patients demographics Patients (n [%]) Median ± SD 

(interval)
Age 66.41 ± 12.07 

[35-92]
Sex
Male 123 (73.65)  
Female 44 (26.35)
Diabetes mellitus (DM) 
duration

19.62 ± 10.03 
[0.083-50]

HbA1C
<7% : good glycemic control 33 (20.75)
>7% : bad glycemic control 126 (79.25)
Type of DM
Type 1 3 (1.89)
Type 2 153 (96.22)
Others 3 (1.89)
DM complications
Peripheral neuropathy* 94 (72.3)/ 36 (27.69)
Peripheral arteriopathy* 120 (73.17)/44 (26.83)
Coronary heart diseases* 79 (49.69)/ 80 (50.31)
Retinopathy* 73 (48.67)/ 77 (51.33)
Nephropathy* 71 (47.65)/ 78 (52.35)
Co-morbidities
Arterial hypertension* 96 (60.38)/63 (39.62)
Dyslipidemia* 77 (48.73)/ 71 (51.25)
Tobacco smoking
Actual smoker 49 (32.45)
Ex-smoker 43 (28.48)
Nonsmoker 59 (39.07)
Previous amputations* 73 (47.79)/ 83 (53.21)

Microbiology of infection: [Table 2]
Cellulitis is the most described clinical feature. Radiological findings 
for osteitis are simultaneous revealed in 31.7%. We describe 11 cases 
of sepsis, 2 septic shocks necessitating intensive care admissions 
with one fatal outcome.

In almost half of the cases (54.26%), the infection was plurimicrobial. 
The distribution of the causative microorganisms is listed in table 
2. Most frequent microorganisms are:
• Gram negative bacilli: P aeruginosa (119%), E coli (12%) and 

P mirabilis (9%)
• Gram positive cocci: S aureus (11%) and E fecalis (11%)

Table 2: microbiology of the DFI population study
Microorganism Isolate number Percentage (%)
Pseudomonas aeruginosa 45 19.15
Escherichia coli 28 11.91
Staphyloccocus aureus 26 11.06
Enteroccocus fecalis 26 11.06
Proteus mirabilis 20 8.51
Group B Beta-Hemolytic 
Streptococcus

15 6.38

Enterobacter cloacae 11 4.68
Morganella morganii 9 3.83
Citrobacter freundii 8 3.40
Enteroccocus faecium 5 2.13
Klebsiella oxytoca 5 2.13
Enterobacter aerogenes 4 1.70
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Klebsiella pneumonia 4 1.70
Pseudomonas spp 4 1.70
Non typable Streptococcus 4 1.70
Citrobacter diversus/
amalonaticus

3 1.28

Polymicrobial culture 3 1.28
Serratia marcesens 3 1.28
Staphyloccocus coagulase 
negative

3 1.28

Candida 2 0.85

Providencia rettgeri 2 0.85
Acinetobacter baumanii 1 0.43
Citrobacter koseri 1 0.43
Enterobacter Sakazakii 1 0.43
Serratia liquefaciens 1 0.43
Group C Beta-Hemolytic 
Streptococcus 1 0.43
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Resistance patterns: [Table 3]
Isolated enterobacteriacae showed resistance to one or more betalactamin molecule in 86.96% of cases, to quinolones in 39.13% and to 
trimethoprim-sulfamethoxazole in 47.83%. 16.3% of enterobacteriacae secrete an extended spectrum beta-lactamase.

Table 3: betalactam, trimrthoprim-sulfamethoxazole (TMPSX) and quinolone sensitivity profile of the enterobateriacae of DFIs 
in the Lebanese diabetic population

Beta laclams Quinolones* TMPSX *

Sensitive Penicillinase Cephalosporinase IRT1 ESBL2

Escherichia coli 2(7.1) 9(37.5) 5(21.4) 2(7.1) 8(28.6) 6(21.4)/ 20(78.6) 9(35.7)/ 17(64.3)

Proteus mirabilis 9(42.9) 6(28.6) 4(21.4) 1 (7.1) 0 17(85.7)/ 3(14.3) 10 (50)/ 
10(50)

Enterobacter 1(9.1) 0 11(72.7) 0 3(18.2) 15(100)/ 0 12(81.8)/ 3(18.2)

Citrobacter freundii 0 3(27.3) 6(54.5) 0 2(18.2) 9(81.8)/ 2(18.2) 8(72.7)/ 3(27.3)

Morganella 
morganii

0 0 9 (100) 0 0 2 (75)/ 7(25) 0/ 9(100)

Klebsiella 0 6(80) 0 0 2(20) 5(60)/ 3(40) 5(60)/ 3(40)

Serratia marcesens 0 0 3(100) 0 0 2(0.67)/ 1(0.33) 2 (0.67)/ 1(0.33)

Global resistance - 24 (26.09) 38 (41.3) 3(3.26) 15(16.3) 36 (39.13) 44 (47.83)

1Inhibitor resistant TEM ; 2 extended spectrum betalactamase secreting isolate
Sensible/Résistant : 6 among 42 isolated pseudomonas multi MDR isolates were still sensitive to colistin as shown in [Table 4].

Table 4: DFIs pseudomonas isolates sensitivity profile (isolates total number=42)
Piperacilline Aztreonam Cefepime Imipenem Fluoroquinolones

9 (22.2%) 16 (37%) 13 (30.8%) 11 (25.9%) 7 (37%)

Seven out of 25 isolates (29.4%) of staphylococcus were methicillin resistant (MRSA). [Table 5] shows the enterococci sensitivity pattern 
to aminoglycosides.

Table 5: Enterococcus fecalis and fecium resistance profile to aminoglycosides (total number of E.fecalis isolates=26 and E.faecium=5)
Low level of resistance High level of resistance to 

kanamycine
High level of resistance to 

streptomycine
High level of resistance to

 gentamicine 
Enteroccocus fecalis 8 (28%) 10 (36%) 8 (26%) 2 (8%)
Enteroccocus faecium 3 (37.5%) 2 (25%) 2 (25%) 1 (12.5%)
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Management of the DFI: (Graphic 1)
Empirical antibiotherapy later adjusted according to the sensitivity 
profile is initially instituted (Graphic 1). The most commonly used 
molecules were: piperacillin-tazobactam (21%), amoxicilline-
clavulanate (15.2%) and imipenem (11.3%). 

Graphic 1

Surgical debridement is done in 59.6% and arterial bypass in 26.3%. 
Amputation rate in this cohort of DFI reached 36.3% going from 
simple procedure (toe resection) to major amputations (foot or leg 
or lower limb amputations). Risk factors for amputation include 
previous amputations (p=0.0059) and arteriopathy (p=0.039)

Discussion
The demographics of the Lebanese diabetic patients admitted for 
management of DFIs appear like those described in the European 
and American studies [6-8]. As to the Arab countries, the rare data 
show DFI appearing early in the course of the disease: median of 
50.5 ± 10.9 years in Egypt and 57.3±6.32 in Bahrain [9, 10]. Only 
Kuwaiti data were close to Lebanese ones with 61±1.7 years [11]. 
The maximal hospitalization prevalence was for those patients aging 
between 70 and 75 years. 

The rate of the feet ulcers prevalence increases with age with a 
maximal prevalence after 75 years [12]. Men are infected more 
frequently and earlier than women who develop DFI later in their 
lives and less frequently. This later finding was confirmed by Reiber 
et al showing a male predominance of 75% of the total cases and 
by Lavery’s case-control study [13]. 

DFI appears approximately after 20 years of the initial diagnosis of 
DM in the Lebanese population. This finding is comparable to the 
results in the French OPIDIA study where diabetic patients were 
hospitalized for DFI after 17.5 ±11.1 years of diabetes mellitus. 
HbA1C levels >7% in the Lebanese general diabetic population 
(79%) is higher than that of the study population (68.8%). 

In addition, this study confirms that DFI result from many 
physiopathologic mechanisms mainly 2 major factors: peripheral 
arteriopathy (PA) and neuropathy. PA is widely detected in the 
Lebanese diabetic population (73.2%), which is higher than 
international data (46% according to Lavery and 46.1% according 
to the OPIDIA study). Microbiology of DFI in this study revealed 
different results than the published data affirming the gram 
positive predominance mainly S aureus [3, 14-19]. In fact, we 
found P aeruginosa to be the most frequent microorganism isolated 
from the deep cultures, followed by E coli then S aureus and E 
fecalis. Therefore, aerobic gram negative bacteria are the most 
frequent bacteria in this cohort of Lebanese DFIs. Pseudomonas 

was also frequently isolated in studies from Malaysia and Nepal. 
A retrospective analysis of clinical specimens taken from 194 
Malaysian patients with diabetic foot infections over a 12-month 
period from July 1, 2004 to June 30, 2005. 287 pathogens were 
isolated from 194 patients, an average of 1.47 organisms per lesion: 
The most frequently isolated pathogens were Gram-negative bacteria 
(52%), including Proteus spp. (28%), Pseudomonas aeruginosa 
(25%), Klebsiella pneumoniae (15%) and Escherichia coli (9%). 
Gram-positive bacteria accounted for 45% of all bacterial isolates. 
Staphylococcus aureus was predominant (44%) followed by Group 
B streptococci (25%) and Enterococcus spp. (9%) [20]. In Nepal, 
diabetic polyneuropathy was found to be common in (51.1%) in 
patients with DFIs and the most frequent bacterial isolate were 
Staphylococcus aureus (38.4%), Pseudomonas aeruginosa (17.5%), 
and Proteus (14%) [21].

Conclusion 
DFI in the Lebanese population is a disease of male prevalence 
in their sixties (median 66 years of age). Women are affected less 
frequently and diabetic complications appear lately in their lives. 
DFI develops nearly 20 years of diabetes progression and is closely 
related to a bad glycemic control. Risk factors include frequently 
the classical triad of neuropathy, arteriopathy and minor traumas 
that causes ulcerations leading to the DFI. PA is a major factor of 
the complications of DFI having a detrimental effect in the genesis 
of infection and severe prognosis. Neuropathy and the loss of the 
protective reflexes and pain play a crucial role in the development of 
the foot ulcer. DFIs is commonly seen with other diabetes mellitus 
complications as retinopathy, nephropathy and coronary heart 
disease. As to the comorbidities, arterial hypertension seems very 
frequent (60.4%) followed by dyslipidemia (48.7%) in the Lebanese 
diabetic population. Tobacco smoking strangely doesn’t seem to be 
related to DFI. Microbiologically, gram negative bacteria were the 
first two most frequent cause of DFI: P aeruginosa grew in 19% of 
the cases followed by E coli at 12%. S aureus, the leading bacteria 
in the international literature, grew only in 11% of the cultures 
similar to E fecalis followed by P mirabilis at 9%. Osteitis is found 
in 31.2% of patients. Management of DFIs was multidisciplinary 
associating IV antibiotherapy, surgical debridement and arterial 
bypass surgeries when indicated. The most prescribed antibacterial 
molecule was: piperacillin-tazobactam and amoxicillin-clavulanic 
acid and imipenem. Amputations were performed in 36.6% of 
patients driven mainly by the severity of the infection, the advanced 
arteriopathy and history of prior amputations.
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