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Abstract
Foot ulcers are common in diabetic patients, have a 
cumulative lifetime incidence rate as high as 25% and 
frequently become infected. The spread of infection to 
soft tissue and bone is a major causal factor for lower-
limb amputation. For this reason, early diagnosis and 
appropriate treatment are essential, including treatment 
which is both local (of the foot) and systemic (metabolic), 
and this requires coordination by a multidisciplinary 
team. Optimal treatment also often involves extensive 
surgical debridement and management of the wound 
base, effective antibiotic therapy, consideration for re-
vascularization and correction of metabolic abnormalities 
such as hyperglycemia. This article focuses on diagnosis 

and management of diabetic foot infections in the light 
of recently published data in order to help clinicians in 
identification, assessment and antibiotic therapy of dia
betic foot infections. 
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INTRODUCTION
Foot ulcers are common in diabetic patients with preva-
lence as high as 25%[1]. Infection is a frequent (40%-80%) 
and costly[2] complication of  these ulcers and represents 
a major cause of  morbidity and mortality. It is estimated 
to be the most common cause of  diabetes-related admis-
sion to hospital and remains one of  the major pathways 
to lower-limb amputation[3-5]. A recent report estimated 
that the risk of  hospitalization and lower-extremity am-
putation was ≈ 56 and 155 times greater for diabetic 
people who had a foot infection than for those without, 
respectively[6]. In the same report, 9.1% of  the 1 666 con-
secutively enrolled patients in a program of  prevention 
and treatment of  diabetic foot complications developed 
a foot infection over a 2-year period. Most infections in-
volved soft tissue but 20% of  patients with foot infection 
had bone culture-proven osteomyelitis. In the Eurodiale 
study, 58% of  1 229 diabetic patients consecutively at-
tending one of  14 foot clinics in ten European countries 
with a new foot ulcer had a wound which was clinically 
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infected[7]. In our own experience, prognosis of  diabetic 
foot infection (DFI) remains poor as nearly half  of  pa-
tients admitted in specialized French foot clinics for DFI 
had some forms of  lower-limb amputation and 23 of  the 
291 patients included into this study died during the one 
year study period[8].

A prior foot wound is an almost obligatory prerequisite 
for DFI even though the wound may have closed over 
before the time of  presentation in some cases[6,9]. A he-
matogeneous origin is very rare. The clinical diagnosis 
of  infection may, however, be made difficult. Indeed, 
the presence of  peripheral arterial disease, neuropathy or 
impaired leukocyte functions may reduce the local inflam
matory response and classical signs or symptoms of  local 
infection[10,11]. Moreover, systemic signs of  toxicity such 
as leukocytosis or fever may be lacking or appear late, 
even in severe cases[12-14]. Thus, neither local nor systemic 
inflammatory signs or symptoms and biological markers 
should be regarded as reliable for diagnosing foot infec-
tion in diabetic individuals. Other aspects of  DFI are still 
open to debate, as recently emphasized by Ulbrecht and 
colleagues[15]: how to differentiate infection from colo-
nization, when and how to do bacterial cultures, when to 
use antibiotic treatment and for how long? 

DIFFERENTIATING INFECTION FROM 
COLONIZATION
Clinical findings
As all chronic wounds are colonized by microorganisms, 
the diagnosis of  DFI should not be based on the micro-
biological analysis of  a wound culture but on clinical fin
dings[5,9,16]. The International Working Group on the Dia-
betic Foot (IWGDF) and the Infectious Diseases Society 
of  America (IDSA) have developed clinical criteria for 
recognizing and classifying the severity of  DFI (Table 
1)[3,17]. These criteria have been recently endorsed by the 
French-speaking Society of  Infectious Diseases[9]. Briefly, 
DFI is defined by the presence at least two inflammatory 
manifestations (purulence or erythema, pain, tenderness, 
warmth or induration) and divided in three grades of  se-
verity from mild (grade 2) to severe (grade 4) infection, 
according to the extent of  tissue involvement and pre-
sence of  systemic toxicity or metabolic derangement. 
This classification system has been validated by a pro-
spective study[18]. Nevertheless, as mentioned above, clini- 
cal signs or symptoms of  foot wound infection may be 
much reduced in diabetic patients. This means that re-
liance on these signs for diagnosis may result in some 
infections being undetected when they first present. 
The resultant delay in starting treatment may lead to pro-
gression of  infection from limited to severe and limb-
threatening. This progression is often rapid because of  
associated ischemia, diabetic immunopathy and the par- 
ticular anatomic characteristics of  the foot[16]. On the 
other hand, the routine administration of  antibiotic the-
rapy to all patients with diabetic foot ulcers (DFUs), 

including those that are clinically uninfected, favors the 
emergence of  antimicrobial resistance, increases financial 
costs and may cause adverse events[3]. Experts in the field 
discourage the use of  antibiotics in clinically uninfected 
ulcers[3,5,9,17,19]. 

Various factors have been proposed as being sugges-
tive of  the presence of  DFI when classical signs are not 
obvious. These include the identification of  friable granu
lation tissue, delay in healing despite otherwise adequate 
ulcer management and the occurrence of  an unexplai-
ned hyperglycemia[20-22]. From a practical point of  view, 
however, such signs are either too subtle or too non-spe-
cific for general use. Recently Lipsky et al[23] developed a 
10 item DFI wound score incorporating semi-quantitative 
grading of  both wound measurements and various in-
fection parameters. This score could be a reliable and 
useful tool for predicting clinical outcomes. 

Biochemical parameters
The measurement of  circulating markers of  inflammation 
is usually regarded as lacking sensitivity and specificity 
to reliably identify infection: the sedimentation rate and 
leukocyte count are normal in approximately 50% of  
cases, even in severe deep infections. In contrast, mea-
surement of  some other inflammatory markers might 
be of  value in discriminating between infected and non-
infected DFUs. They could help in the more rationale use 
of  antibiotic agents[24]. In diabetic patients with clinically 
uninfected ulcers, circulating levels of  orosomucoid, 
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Table 1  International consensus on the diabetic foot 
classification of foot wound infections (adapted from reference 
[17])

Grade 1 No symptoms, no signs of infection
Grade 2 Lesion only involving the skin (no subcutaneous tissue lesion 

or systemic disorders) with at least two of the following signs:
   Local warmth
   Erythema > 0.5 cm - 2 cm around the ulcer
   Local tenderness or pain
   Local swelling or induration
   Purulent discharge (thick, opaque to white or sanguineous 
   secretion)
Other causes of inflammation of the skin must be eliminated 
(for example: trauma, gout, acute Charcot foot, fracture, 
thrombosis, venous stasis)

Grade 3 Erythema > 2 cm and one of the findings described above
or
Infection involving structures beneath the skin and 
subcutaneous tissue, such as deep abscess, lymphangitis, 
osteomyelitis, septic arthritis or fasciitis.
There must not be any systemic inflammatory response (see 
Grade 4)

Grade 4 Regardless of the local infection, in the presence of systemic 
signs corresponding to at least two of the following 
characteristics:
   Temperature > 39℃ or < 36℃
   Pulse > 90 bpm
   Respiratory rate > 20/min
   PaCO2 < 32 mmHg
   Leukocytes > 12 000 or < 4 000/mm3

   10% of immature leukocytes



haptoglobin, serum albumin, Creactive protein (CRP) 
and procalcitonin (PCT) did not significantly differ from 
those found in non-ulcerated diabetic controls. They 
were statistically lower than those in diabetic patients with 
infected ulcers. However, the differences were unrelated 
to the severity of  the infection. The combination of  
CRP and PCT measurement appeared to differentiate 
uninfected and infected ulcers: using a computer-derived 
formula combining CRP and PCT circulating levels, a cut
off  value could discriminate grade 1 (uninfected) from 
grade 2 (mildly infected) ulcers with a sensitivity and a 
specificity of  0.91 and 0.83 respectively[24].

Assessment of bacterial load
As there may be a continuum from colonization to in-
fection, some experts have advocated quantification of  
the bacterial burden as a means of  assessing the clinical 
significance of  bacteria which are known to be pres-
ent on the wound surface. It has been suggested that a 
bacterial concentration greater than 105 colony-forming 
units (CFU) per gram or mm3 of  tissue[25,26] indicates the 
presence of  “critical colonization”- a degree of  coloniza-
tion which host defenses are no longer able to contain[21]. 
Critical colonization may itself  hinder healing or may be 
a precursor of  spreading clinical infection. Nevertheless, 
the use of  a bacterial colony count to define infection 
and decide antibiotic therapy is neither useful nor practi-
cal. Some authorities argue that the identity of  specific 
pathogens is more important than the density of  micro-
organisms[26]. It is also possible that (1) a high bacterial 
colony count may itself  be the consequence of  other fac-
tors (tissue hypoxia related to ischemia, diabetic immu-
nopathy, etc.) and it is these which are really responsible 
for impaired healing; and (2) the relationship between 
colonization and impaired healing is one of  association 
and not truly causal. Moreover, the variability of  bacte-
rial virulence factors must also be taken into account as 
well as the level of  host resistance. The importance of  
individual virulence potential was recently illustrated by 
the Sidestep study: favorable clinical response to ertap-
enem was noticed in patients in whom Enteroccus spp. and 
Pseudomonas aeruginosa were isolated despite the ertapenem 
resistance of  the latter isolates[27]. Ten years ago, Dow et 
al had already observed that β-hemolytic streptococci at 
102 CFU per gram of  tissue were able to induce tissue 
damage while a count greater than 105 CFU per gram of  
tissue of  less pathogenic organisms was of  little clini-
cal significance[25]. The various organisms isolated from 
infected wounds do not have an identical pathogenetic 
importance and rather than counting bacterial load, eval-
uating the intrinsic virulence potential of  isolated bacteria 
to identify their real pathogenicity seems a promising 
way. Moreover, quantification of  the bacterial burden 
requires a tissue biopsy for each wound and this may be 
unrealistic in routine practice as well as potentially harm-
ful to the patient. Rather than bacterial load, it is the type 
of  identified bacteria that make their pathogenicity. Thus 
well-known virulence bacteria (S. aureus, β-hemolytic 

streptococci, Enterobacteriaceae, anaerobes) are implied in 
DFI. However low virulence bacteria including the well-
described commensal flora such as coagulase-negative 
Staphylococcus, Corynebacterium sp. and Propionibacterium sp. 
together with Enterococcus sp., Stenotrophomonas maltophilia 
and Pseudomonas sp. could be pathogens. When there is 
a doubt, specimens must be repeated and these bacteria 
will be taken into consideration when they are isolated on 
several occasions in patients with clinical signs of  DFI or 
when the patient’s septic state is worrisome.

When and how to undertake bacterial culture?
A multidisciplinary management of  the patient is essen-
tial and requires good coordination between all health 
care professionals involved[28,29]. Organization of  the dia-
betic foot clinic is essential, promoting a multidisciplinary 
strategy by a team made up of  trained diabetologists, 
microbiologists and specialists in infectious diseases, radi-
ologists, orthopedic and vascular surgeons, physiothera-
pists, podiatrists and dedicated nurses with regular meet-
ings and easily available advice. In this multidisciplinary 
approach, the management of  DFU, notably the best use 
of  microbiological sampling, must be organized.

National and international consensus documents on 
DFI emphasize some essential points[3,5,17]: (1) DFI must 
be diagnosed on clinical signs and symptoms and must 
be always confirmed and classified by an expert in the 
field; (2) bacteriological sampling is only indicated if  DFI 
is clinically confirmed, corresponding to grade 24 infec-
tions using the International Consensus grading system[3]; 
(3) before sampling, the wound must be mechanically 
debrided with a sterile curette or scalpel and cleansed 
using gauze soaked in sterile physiological saline (anti-
septics can be used but they must be eliminated by sterile 
physiological saline before taking the specimen); (4) the 
best sampling technique remains a matter of  debate[8,30,31]. 
Samples must be obtained by scrapping or curetting the 
wound base, by aspirating purulent secretion using a 
needle through healthy skin or by tissue biopsy as recom-
mended in many guidelines[3,9,17,32]. Superficial swabbing 
of  the wound is discouraged but swabbing the base of  
the ulcer (“deep swab technique”) is allowed if  it is the 
only possible option. For osteomyelitis, performing a 
bone biopsy is promoted by surgery or percutaneously 
through healthy skin[9]; (5) sampling must be repeated 
only if  the wound infection does not improve despite an-
tibiotic treatment or if  the patient remains frankly septic; 
(6) samples must be sent to the microbiology laboratory 
as rapidly as possible, requiring good collaboration be-
tween clinicians, nurses and couriers and use of  adapted 
transport medium; and (7) only clinically infected DFU 
warrants microbiological sampling and antibiotic thera-
py[3,5,9,17].

Following these recommendations, the purpose of  
microbiological sampling is to identify the organisms 
which are likely to be responsible for infection and not 
to diagnose infection itself. 

Since 2003, we have progressively changed our policy 
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on managing patients with DFU in our University hospi-
tal. Regarding microbiological sampling, we changed our 
technique to using deep tissue sampling obtained by bi-
opsy or curettage (scraping the debrided ulcer base after 
cleansing the wound) instead of  superficial sampling (ob-
tained by rolling a cotton swab across the surface of  the 
wound). As a result, there was a striking decrease in the 
number of  pathogens per sample from 4.1 to 1.9. In par-
allel, the recovery rate of  Gram-negative bacilli decreased 
steadily, mirroring the increased rate of  Gram-positive 
cocci[33]. Moreover, the prevalence rate of  multidrug-re-
sistant organisms (MDRO) dramatically and steadily decr
eased, halving from 2003 to 2007; the most important 
decrease was for methicillin-resistant Staphylococcus aureus 
(MRSA) whose prevalence was nearly cut down by three. 
Conversely, the prevalence rate of  bacteria considered 
as lowvirulence pathogens or commensal flora was cut 
down by two from 40.1% to 16.4%. From the point of  
view of  health economics, cost-saving for our hospital 
was estimated to be at least €125 000 (~$170 000) due 
to a decrease in microbiology laboratory workload and 
a decreased prescription of  extended-spectrum antibi-
otics (in line with a decrease of  defined daily doses for 
those antibiotics) as a consequence of  the reduction in 
MDRO prevalence. The decrease of  amputation rate 
was also an indirect marker of  the beneficial impact of  
the multidisciplinary approach and the efficiency of  the 
guidelines.

Assessing bacterial virulence and resistance
Identification of  the virulence power of  bacteria might 
also be of  value in the future routine diagnosis of  infec-
tion. New technologies such as DNA micro-array and 
multiplex realtime PCR offer a unique opportunity to 
analyze both the virulence and resistance potential of  
microorganisms. This method of  miniaturized genotyp-
ing can rapidly and reliably detect the presence of  genes 
encoding for various virulence and antibiotic resistance 
factors[34,35]. Using this method, both virulence and re-
sistance genes were far more often present in clinically 
infected diabetic foot wounds than in uninfected wou-
nds[36]. In cultures from foot wounds from diabetic indivi-
duals who had not been exposed to recent antibiotic 
treatment and were positive only for S. aureus, we pre-
viously found that virulence factors were present in < 
10% of  isolates from patients with uninfected ulcers 
but in > 98% patients with ulcers that were clinically 
infected[36]. In addition, the presence of  virulence factors 
at either presentation or at follow-up in patients with 
clinically uninfected wounds appeared to be predictive of  
a poor clinical outcome. In another study, we confirmed 
and extended our previous results using multiplex PCR 
assays to evaluate 31 of  the most prevalent virulence-
associated genes in S. aureus strains isolated from DFUs[37].  
The combination of  5 genes (sea, sei, lukE, hlgv and cap8) 
was the most predictive for differentiating grade 1 (cli-
nically uninfected) from grade 2-4 ulcers with a sensiti-
vity and a specificity of  0.98 and 0.87 respectively. For 

discriminating infected from uninfected diabetic foot ul- 
ceration due to S. aureus, the determination of  only five 
virulence-associated genes may be of  practical value, es- 
pecially as the method we used is relatively easy to per-
form, has low cost (~US$5 per assay) and gives rapidly 
available results. The observation of  the coexistence of  
two S. aureus populations (a colonizing versus and an in-
fecting one) in DFI whether or not they were methicillin-
resistant is important for diagnosis and these populations 
are not linked to presence or absence of  methicillin-re- 
 sistance. These results confirm the importance of  a good 
microbiological sampling method including the debride- 
ment of  the wound as debridement decreases the bacte-
rial load and contributes to remove the colonizing bac-
teria. Analysis of  virulence potential (by genotyping meth-
ods) would be of  value for the diagnosis of  diabetic foot 
wounds in routine clinical practice.

ANTIBIOTIC TREATMENT: WHEN TO USE 
AND FOR HOW LONG
Systemic antibiotics must be given as early as possible in 
cases of  clinically infected DFUs and the use of  topical 
antibiotics and antiseptics is not recommended as the sole 
treatment of  infection[9,17,38,39]. Nevertheless, many experts 
use additional topical metronidazole to control odor in 
patients with extensive tissue devitalization when an-
aerobic organisms are often involved. Moreover, a recent 
double blind randomized controlled trial has shown that 
pexiganan acetate cream, a synthetic antimicrobial cat-
ionic peptide analogue of  the magainin 2 (a host defense 
peptide isolated from frog skin)[40], might be as effective 
as oral ofloxacin in promoting clinical improvement, mi-
crobial eradication and wound healing in mildly infected 
DFUs[41]. Silver-containing dressings have been advocated 
for use in wounds with superficial infection because of  
the antibacterial properties of  silver ion but their efficacy 
in DFUs is far from being proved[42,43]. In conclusion, 
topical antimicrobial therapy, although not currently ad-
visable for most clinically infected chronic wounds, does 
have a role in specific circumstances. It could be used:  
(1) in a properly managed wound that is failing to heal 
and presented subclinical infection; and (2) to help in the 
removal of  biofilms which have been implicated in per-
sistent infections[39]. 

Many systemically active antibiotic agents have demon-
strable in vitro activity against strains isolated from DFI 
including newer preparations such as linezolid, ertapen-
em, doripenem, ceftobiprole, dalbavancin, daptomycin 
or tigecycline[44-48]. Moreover, randomized clinical trials 
have shown that many antibiotics are of  clinical value in 
DFI[3] including the most recently available agents[3,49,50]. 
However, as emphasized by Lipsky et al and recently con-
firmed in a systematic review[27,32,49-51], no one particular 
antimicrobial agent or regimen has yet been shown to be 
superior to others in curing DFI.

The increasing prevalence of  antibiotic-resistant bac-
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teria in DFUs, particularly MRSA, both as colonizers or 
pathogens[52-54] is problematic. MRSA requires targeted 
antibiotic treatment and its involvement is generally con-
sidered to be associated with a poor outcome[55,56]. In a 
prospective study we recently conducted, S. aureus was the 
most common pathogen isolated, accounting for 36.5% 
of  all isolates and 37.4% of  these were MRSA. Overall, 
MRSA was isolated in 37 of  the 188 (19.7%) patients in
cluded in the study[57]. Using multivariate analysis, howev-
er, we found that the presence of  MRSA did not appear 
to have a significant effect on wound healing time, con-
firming some previously published studies[5860]. Although 
diabetic foot clinics are considered as a major reservoir 
for MRSA, a recent study suggests that they do not play 
a key role in transmission and spread of  MRSA[61]. Po-
tential sources of  acquisition of  MRSA to patients may 
include prior hospitalizations and the nurses who provide 
care at home for dressing changes. There is, therefore, 
no evidence that colonization by MRSA requires specific 
intervention even though infection with MRSA requires 
early aggressive treatment, as in our study. Such treatment 
should be based on empiric broad-spectrum antibiotic 
treatment (including agents active against MRSA) and 
this should be later adjusted according to microbiologi-
cal isolates, in vitro sensitivities and the clinical response 
to empiric therapy. Using this approach, it would appear 
that the isolation of  MRSA  even from wounds, which 
are clinically infected - does not appear to be associated 
with a worse prognosis. Thus, the importance of  early 
identification of  MRSA in DFI is to ensure that clinicians 
engage in early aggressive appropriate therapy. Accord-
ingly, new technologies (such as GeneXpert®, Cepheid 
SA) are developed to diagnose the presence of  MRSA in 
less than 1 h. 

Initial antibiotic therapy is usually empirical and cho-
sen without knowledge of  initial microbiological culture 
results. The antibiotic regimen must always include an 
agent active against Gram-positive cocci, particularly S. 
aureus. Other factors must be taken into account in the 
selection of  an appropriate antibiotic combination and 
the route of  administration (Table 2): severity of  infec-

tion, previous allergy or intolerance, patient compliance, 
renal and/or hepatic dysfunction, peripheral arterial dis-
ease and any devitalization of  the tissues surrounding the 
wound, recent exposure to antibiotic therapy or hospital 
admission, chronicity of  the wound, knowledge of  local 
potential pathogens and antibiotic sensitivity patterns[62]. 
Once antibiotic treatment is initiated, the wound must be 
regularly and carefully inspected to assess if  the infection 
is responding to treatment. If  the clinical condition is im-
proving, empirical therapy can be continued; however, if  
microbiological culture and sensitivity testing reveal that 
the initial regimen had an unnecessarily broad spectrum 
of  activity, the most effective narrow-spectrum regimen 
should be selected. If  the condition of  the wound infec-
tion is not improving on empirical treatment, the choice 
of  antibiotics should be adjusted on the basis of  the resul-
ts of  microbiological culture (Figure 1).

Some uncertainty surrounds the need to cover less vir-
ulent bacteria like coagulase-negative staphylococci and 
corynebacteria (as well as organisms such as P. aeruginosa 
or enterococci which do not usually behave in a pathogen-
ic way in DFUs). As a rule, antibiotic treatment of  these 
bacteria is not generally thought to be necessary but if  
the clinical signs of  infection do not improve (under pro- 
phylactic treatment), wound sampling should be repeated 
and if  these organisms are isolated again or if  the patient 
is critically ill, they should regarded as potential oppor-
tunistic pathogens and treated[9,63].

The optimal duration of  antibiotic treatment is not 
clearly defined and depends on severity of  infection and 
response to treatment[3,5,9,16,17,64]. Most authorities would 
suggest that one to 2 wk may suffice for mild infections 
whereas treatment must be extended for up to 1 mo for 
more severe infections.

Other approaches have been advocated in order to re-
duce the duration of  antibiotic treatment while ensuring 
effective eradication of  infection, rapid wound healing 
and prevention of  lower-limb amputation. 

Randomized clinical trials studied the possible effect 
of  applying or injecting granulocyte-colony-stimulating 
factor (G-CSF) in infected diabetic ulcers[6569] but the re-
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Table 2  Factors to be considered for antibiotic prescription in diabetic foot infection (adapted from reference [17])

Criteria Comments

Severity of infection Broad-spectrum therapy via parenteral route for severe infection
Renal dysfunction Avoid nephrotoxic agents (aminoglycosides, glycopeptides)
Hepatic dysfunction Avoid hepatotoxic agents (macrolides, amoxicillin/clavulanate)
Ischemic limb Use relatively high doses of oral antibiotics or prefer Ⅳ route to achieve adequate antibiotic level 

at the site of infection if revascularization procedure is unfeasible
Consider anti-anaerobic bacteria when there is ischaemia or extensive devitalized tissue

Impaired gastrointestinal function (gastroparesis) Prefer parenteral route
Local antibiotic resistance patterns Cover MRSA if indicated 
Drug allergies Review patient's medical history carefully
History of recent antibiotic treatment May need an extended coverage against gram-negative bacilli and Enterococcus
Chronicity of the wound Give preference to broad-spectrum therapy initially 

Poor therapeutic compliance Consider Ⅳ route and/or hospitalization

MRSA: methicillin-resistant Staphylococcus aureus.



sults are difficult to interpret due to differences in GCSF 
formulations, severity of  infection, route of  administra-
tion, endpoints and the quality and design of  the studies. 
According to a meta-analysis[70] and a recent Cochrane re-
port[71], GCSF treatment appeared to have no significant 
effect on duration of  intravenous antibiotic treatment, re-
solution of  infection or rate of  wound healing but might 
reduce the risk of  lower-limb amputation, other infection-
related invasive interventions or the duration of  hospita- 
lization. 

Systemic hyperbaric oxygen therapy (HBOT) has 
been also proposed as infection and ischemia are con-
sidered the two main indications for this procedure. It 
has been claimed that HBOT is effective in reducing am-
putations in diabetic patients with foot ulcers[72] and in 
facilitating healing of  chronic DFU[73]. However, in this 
otherwise well-designed study, cases of  infected ulcers 
are not specified and patients with acute infection were 
included, but once the acute period was resolved. So, it 
seems that available data are insufficient to justify use of  
HBOT[74,75] and the results of  further large well-designed 
and more specific trials are needed. Without more ro-
bust evidence, the routine use of  HBOT is not recom-
mended, especially as it is both expensive and not widely 
available.

CONCLUSION
Infection of  foot ulcers in diabetic patients is estimated to 
be the most common cause of  diabetes-related admission 
to hospital and remains one of  the major pathways to 
lower-limb amputation. For all these reasons, diabetic 
foot infections are a real public health problem and early 
diagnosis and appropriate treatment are essential. Iden-
tification and management of  foot infection in diabetic 
patients are often problematic due to difficulty in (1) 
differentiating infection from colonization; (2) understan-
ding the actual extent of  the infectious process when 
suspected; (3) treating infection because of  the increasing 
frequency of  multidrug-resistant bacteria and altered 
pharmacokinetic properties of  antibiotic agents due to 
poor quality of  arterial supply to the foot; and (4) de-
termining duration of  therapy as the optimal duration 
of  antibiotic treatment is not clearly defined and criteria 
for cure are poor, especially for osteomyelitis. However, 
development of  clinical criteria for recognizing and cla-
ssifying the severity of  diabetic foot infection, optimiza-
tion of  sampling technique using deep tissue sampling, 
development of  DNA microarray and/or PCR techno
logy to analyze both the virulence and resistance potential 
of  microorganisms and development of  new antibiotic 
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Clinically infected wound?

Yes

Assessment of severity
Evaluation of vascular status

Deep tissue sampling for culture
Empirical antibiotic treatment

Reassessment of the wound status

Infection improving?

No

Cover microorganisms likely to be pathogens on the basis of 
microbiologic cultures results for covering 

Infection improving?

No

Reassess vascular status
Consider need for surgery

Evaluate global wound care1

Assess patient's therapeutic adherence
Perform wound cultures again

Yes

Yes

Consider the results of microbiologic culture to select a 
narrower-spectrum agent

Complete course of therapy

No sampling
No antibiotic treatment

No

Figure 1  Algorithm for selecting antibiotic treatment in diabetic patients with clinically infected foot wound. 1Including off-loading, wound care treatment 
(debridement, dressings) and glycemic control.



agents active against S. aureus should help the clinician to 
resolve this challenge.
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