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OBJECTIVE—To extend our previous work on evaluating the use of oligonucleotide arrays to
discriminate colonization from infection owing to Staphylococcus aureus in diabetic foot ulcers
(DFUs).

RESEARCH DESIGN AND METHODS P atients admitted to 14 French diabetic foot
departments for a DFU were screened for entry into the study. At admission, ulcers were clas-
sified based on clinical examination according to the Infectious Diseases Society of America
system. Only patients with monomicrobial culture for S. aureus were included. In persons with
an uninfected ulcer, a second wound bacterial specimen was obtained 1 month later. Using
oligonucleotide arrays, S. aureus resistance and virulence genes were determined, and each iso-
late was affiliated to a clonal complex (CC).

RESULTS—S. qureus was initially isolated from 75 uninfected and 120 infected ulcers; 35 were
methicillin resistant. A total of 44 (59%) strains from uninfected DFUs belonged to CC5/CC8
clones vs. 6 (5%) from infected DFUs (P < 0.001). During follow-up, 57 (76%) of uninfected
DFUs healed or had a favorable outcome; the strain in 49 (86%) of them belonged to CC5/CC8.
Conversely, 18 (24%) had a poor outcome but not a single strain belonged to CC5/CC8 clone.
Moreover, lukDE was significantly associated with a favorable outcome of the wound.

CONCLUSIONS —As suggested by our previous study, the use of DNA arrays appears to be a
promising technique that might help distinguishing uninfected from infected wounds, predict-
ing ulcer outcome and then contributing to a more adequate use of antibiotics.
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oot ulcers are common in diabetic

patients, with prevalence as high as

25% (1). These ulcers frequently be-
come infected, and spread of infection to
soft tissue and bony structures is a major
causal factor for lower-limb amputation
(2), making early diagnosis and adequate
treatment essential. As microorganisms
are always present on skin wounds, diag-
nosis of infection must be based not on
microbiological findings but on symp-
toms and clinical signs, as emphasized
by the Infectious Diseases Society of
America (IDSA), the International Work-
ing Group on the Diabetic Foot IWGDF),
and the French Society for Infectious Pa-
thology (3-5). However, owing to the
confounding effect of neuropathy and is-
chemia on local and systemic inflamma-
tory response, diagnosing foot infection at
an early stage in diabetic patients is often
difficult. Hence, identification of reliable
clinical and/or microbiological criteria for
diabetic foot infection would be of great
value, allowing differentiation of actually
infected ulcers from noninfected (colo-
nized) ulcers.

New technologies, such as DNA micro-
array and multiplex real-time PCR, offer a
unique opportunity to rapidly and reliably
detect the presence of genes encoding for
various virulence factors (e.g., genes en-
coding the bicomponent toxin Panton-
Valentine leukocidin, [ukF-PV and lukS-PV)
and antibiotic resistance factors (e.g.,
SCCmec, the complex mobile genetic
elements bringing mecA, the methicillin-
resistance gene) (6,7). Using this method,
we previously found that the combination
of five genes (sea, sei, lukDE, hlgv, and cap8)
was highly predictive for differentiating
clinically uninfected from infected dia-
betic foot ulcers (DFUs) (8). Moreover,
we showed that the presence of Staphylococ-
cus aureus virulence factors, either at presen-
tation or at follow-up in diabetic patients
with clinically uninfected wounds, was pre-
dictive of a poor clinical outcome (9).
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DNA arrays and DFUs

Since then, technological advances
have led to the development of a new
generation of miniaturized oligonucleo-
tide array to genotype S. aureus covering a
much larger number of genes. The aim of
the current study was to validate such a
new tool and to assess its potential advan-
tages over the previous technique to type
S. aureus isolated from DFUs in several
French hospital centers.

RESEARCH DESIGN AND
METHODS

Prospective study

We prospectively enrolled a casual sample
of outpatients attending 1 of 12 participat-
ing French foot clinics (Supplementary
Data) between 1 April 2008 and 30 June
2010 for any type of foot ulcer after in-
formed consent was obtained. Patients
were included if they had not received
any antibiotic agents in the previous
week. This study was approved by the local
ethics committee (South Mediterranean I11)
and carried out in accordance with the Dec-
laration of Helsinki as revised in 2000.
Every patient was examined by trained
physicians to grade infection severity. Ac-
cording to the IDSA/IWGDF criteria (4,5),
wounds were considered either uninfected
(grade 1) or infected (grade = 2).

Study design

After wound debridement, samples for
bacterial culture were obtained by swab-
bing the wound base, needle aspiration, or
tissue biopsy and immediately sent to the
bacteriology department. Only patients
with monomicrobial culture for S. aureus
were included in the study. Patients with
uninfected ulcers did not undergo antibi-
otic treatment and were monitored closely
for 30 days to definitively assess the wound
status (infected vs. uninfected). If the
wound was considered to be worsening be-
fore the follow-up visit, patients were in-
structed to return to the outpatient facility
for early review and a further sample was
taken for bacterial culture. At the follow-up
visit, if the wound was healing but not com-
pletely reepithelialized, a sample for bacte-
rial culture was obtained and the outcome
was considered favorable. For completely
reepithelialized wounds, no microbiologi-
cal specimens were sampled and the
wound was considered healed.

Microbiological study

Genus, species, and antibiotic suscepti-
bilities were determined using the Vitek 2
card (BioMérieux, Marcy-I'Etoile, France)

and interpreted according to the recommen-
dations of the French Society for Microbiol-
ogy (10). Susceptibility to methicillin was
screened by agar diffusion using cefoxitin
disks (BioRad, Marnes-La-Coquette,
France) (10).

Oligonucleotide DNA arrays and
genotyping

Each S. aureus strain collected during the
study was analyzed at the INSERM labo-
ratory in Nimes, France. All the experiments
were performed by a PhD student blind to
the DFU grade. The Alere StaphyType
DNA microarray was used according to
protocols and procedures previously de-
scribed (6,7). The test was able to screen
numerous markers simultaneously in 5 h.
The DNA microarray covers 334 target se-
quences including the main virulence and
resistance genes. Primer and probe sequen-
ces have previously been published (6,7).
DNA was extracted from each S. aureus
strain, and after amplification and hybrid-
ization, markers were identified. This tech-
nology determines the clonal complex
(CQO) of strains. A CC may be defined as a
cluster of strains (clones) that are close
enough together to be claimed to share a
common origin. Thus, this group of bacte-
ria is genetically identical to a single ances-
tral clone. This affiliation of isolates was
assessed by an automated comparison of
hybridization profiles to a collection of ref-
erence strains previously characterized
(6,7,11).

In order to determine the CCs of the
colonizing strains, we first analyzed the 11
S. aureus strains from clinically uninfected
ulcers that we isolated in our previous
study (8). More information regarding oli-
gonucleotide DNA arrays and genotyping
can be found in Supplementary Data.

Statistical analysis

The presence of each gene in S. aureus
strains was compared as to ulcer grades
and outcome of ulcers using Fisher exact
test. The most predictive genes for a favor-
able outcome or healing were expressed
by sensitivity, specificity, and positive
and negative predictive values; area under
the receiver operating characteristic
(ROQC) curve was calculated by the non-
parametric Hanley method. To assess the
usefulness of combining several virulence
markers, we used logistic regression
with a backward procedure to select the
most relevant markers; only markers for
which area under the ROC curve was
>0.80 were initially entered as explana-
tory variables in the regression analysis.

An ROC curve was then generated for
the combination of relevant genes derived
from the regression model, and its area
was compared with that of every single
virulence marker by a nonparametric
method adapted to paired data (12). Sta-
tistical analysis was performed using the
S-Plus 2000 software package (Insightful,
Seattle, WA), and results were considered
significant for P < 0.05.

RESULTS

Clinical and bacteriological data
During the study period, 195 patients
were recruited in whom S. aureus was the
sole organism isolated from the bacterial
culture of their wound. Seventy-five
wounds (38.5%) were classified as unin-
fected (grade 1) and 120 as infected
(grades 2—4). As shown in Table 1, both
groups were well matched for age, sex,
type, and complications of diabetes. At
the follow-up visit, 24 of initially unin-
fected DFUs were healed (32%) and 33
had a favorable outcome (44%), whereas
18 (24%) had worsened rapidly (= 30
days). No association was found between
the uninfected ulcers that worsened and
clinical (peripheral arterial disease, neu-
ropathy) or biochemical (HbA;.) param-
eters. In each case, an S. aureus strain was
isolated from the second bacterial sam-
pling carried out in those uninfected ul-
cers that were not completely healed at
the follow-up visit, regardless of whether
the outcome was favorable. Overall, there
were 246 isolates of S. aureus (195 at base-
line and 51 at the follow-up), of which 40
(16.3%) were methicillin resistant (35
[17.9%] at baseline and 5 [9.8%] during
the follow-up period).

CC distribution

CC distribution of isolates allowed com-
parison between the strains, examination
of the biodiversity of the isolates, and
determination of their origin and clonal-
ity. Using the new technology, the CCs
of the 11 colonizing S. aureus strains iso-
lated in our previous pilot study (8) were
shown to belong only to two clones, CC8—
methicillin-sensitive S. aureus (MSSA) and
CC5-MSSA. Thus, we hypothesized that
these two CCs corresponded to colonizing
CCs and other CCs were considered in-
fecting CCs.

All the strains from patients included
in the current study were analyzed. The
results are shown in Fig. 1 and in Supple-
mental Data. On admission, 44 strains
(59%) from clinically uninfected wounds
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Table 1—Demographic and clinical characteristics of study patients

Sotto and Associates

Characteristics Uninfected Infected Total Poninfected vs. infected
n 75 120 195
Age (years) 66 (41-91) 66.5 (33-101) 66.5 (33-101) NS
Male/female 51 (68)/24 (32) 88 (73.3)/32 (26.7) 139 (71.3)/56 (28.7) NS
Type 1/type 2 diabetes (n/n) 12/63 17/103 29/166 NS
HbA. (%) 8.2 8.4 83+22 NS
Cardiovascular disease

Absence 26 (34.7) 28 (23.3) 54 (27.7) NS

Coronary heart disease 19 (25.3) 44 (36.7) 63 (32.3) NS

Peripheral arterial disease 42 (56) 80 (66.7) 122 (62.6) NS

Arterial hypotension 58 (77.3) 96 (80) 154 (79.0) NS

Stroke 8 (10.7) 8 (6.7) 16 (8.2) NS
Nephropathy

Absence 32 (42.7) 37 (30.8) 69 (35.4) NS

Microalbuminuria 18 (24) 32 (26.7) 50 (25.6) NS

Proteinuria 17 22.7) 34 (28.3) 51 (26.2) NS

Renal failure 22 (29.3) 40 (33.3) 62 (31.8) NS
Neuropathy

Peripheral 72 (96) 115 (95.8) 187 (95.9) NS

Autonomic 14 (18.7) 26 21.7) 40 (20.5) NS
Diabetic retinopathy

Absence 31 (41.3) 48 (40) 79 (40.5) NS

Nonproliferative diabetic retinopathy 34 (45.3) 57 (47.5) 91 (46.7) NS

Proliferative diabetic retinopathy 15 (20) 16 (13.5) 31 (15.9) NS
Lifestyle factors

Obesity 29 (38.7) 48 (40) 77 (39.5) NS

Smoking 22 (29.3) 32 (26.7) 54 (27.7) NS

Alcoholism 8 (10.7) 20 (16.7) 28 (14.4) NS

Sedentary 54 (72) 93 (77.5) 147 (75.4) NS
First wound/recurrence 23 (30.7)/52 (69.3) 28 (23.3)/92 (76.7) 51 (26.2)/144 (73.8) NS
IDSA grade

1 75 (100) 0(0) 75 (38.5) ND

2 0 (0) 38 (31.7) 38 (19.5) ND

3 0 (0) 70 (58.3) 70 (35.9) ND

4 0 (0) 12 (10) 12 (6.1) ND
Samples

Swabbing 75 (100) 68 (56.6) 143 (73.3) ND

Needle aspiration 0 (0) 12 (10) 12 (6.2) ND

Tissue/bone biopsy 0 (0) 40 (33.3) 40 (20.5) ND
Wound evolution (1 month after enrollment)

Complete healing 24 (32)

Improved 33 (44)

Worsening 18 (24)

Data are median (25th—75th percentile) or n (%) unless otherwise indicated. ND, not determined.

belonged to colonizing CCs compared
with only 6 (5%) from infected DFUs
(P < 0.001). According to the outcome,
the prevalence rate of colonizing CCs in-
creased up to 86% if strains isolated
from DFUs whose outcome were favor-
able were also taken into account (Fig. 1
and Table 2). On the other hand, no
strains isolated from DFUs with a wors-
ening outcome belonged to colonizing
CCs and there was no change of CCs be-
tween admission and the follow-up visit.
Infecting CCs were recovered from 96%

of S. aureus isolated from infected ulcers
or with a worsening outcome. Among
these infecting CCs, CC45-MSSA was
the most commonly identified in 21
strains. If we used the colonizing CCs to
differentiate uninfected from infected ul-
cers, sensitivity was 0.59 and specificity
0.95 and positive and negative predictive
values were 0.88 and 0.79, respectively. If
colonizing CCs were considered for dif-
ferentiating DFUs according to the out-
come, diagnostic performances were
substantially improved (Table 2). Finally,

the methicillin-resistant S. aureus (MRSA)
strains mainly belonged to CC8-MRSA
(Lyon clone) (n = 25 strains), the main
clone present in French hospitals.

Virulence profile

The univariate analysis found that among
the five genes (sea, sei, lukDE, hlgv, and
cap8) that we previously identified as pre-
dictive for differentiating infected from non-
infected DFUs (8), only two (lukDE and
hlgv) actually distinguished infected from
uninfected DFUs (P < 0.05) (Table 3).
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DNA arrays and DFUs

Patients with DFU

No antibiotic treatment during the previous week
1% bacterial sampling

Monomicrobial culture for S. aureus

N =195
Grade 1: uninfected DFU Grade 2 2: infected DFU*
N=75 N =120
CC8/CC5? CC8/CC5?

No Yes No Yes
N = 31 N =44 N =114 N=6
(41%) (59%) (95%) (5%)
Follow-up (1 month)

Complete healing Favorable outcome  Worsening

N = 24 (32%)
[19 CC8/CC5 (79%)]

N =33 (44%)

N = 18 (24%)

2" bacterial sampling

CC8/CC5?

Favorable outcome Worsening
No Yes No Yes
N=3 N=30 N=18 N=0
(9%) (91%)  (100%) (0%)

Figure 1—Flow of patients through the study and results of CC8-MSSA/CC5-MSSA obtained of
grade 1-4 inclusion and during follow-up of uninfected ulcers. *Grades according to the IDSA/
IWGDF classification system (4,5): grade 2, n = 38; grade 3, n = 70; grade 4, n = 12.

However, three of these five genes (cap8,
lukDE, and hlgv) differentiated S. aureus iso-
lated from uninfected DFUs with favorable
outcome and S. aureus isolated both from
infected and uninfected DFUs with a poor
outcome (P < 0.05). Moreover, the five
genes were significantly associated with
the wound outcome: cap8 and sei with a
poor outcome as opposed to sed, [ukDE,
and hlgv, which were associated with
DFUs with favorable outcomes (Table 3).
In the univariate analysis, 72 additional

genes were found to be significantly associ-
ated with the outcome of uninfected ulcers
(P < 0.05) (data not shown). From the lo-
gistic model analysis, lukDE was the most
predictive gene for the favorable outcome of
uninfected DFU: sensitivity was 0.965 (SD
0.025) and specificity 0.667 (0.063), and
positive and negative predictive values
were 0.902 and 0.857, respectively. Using
this model, only two uninfected ulcers were
misclassified as they healed despite the ab-
sence of lukDE; interestingly, one ulcer

Table 2—Distribution of colonizing and
infecting clonal complexes of S. aureus
according to the outcome of DFUs

CCC ICC Total
Healed or with
a favorable
outcome 49 (86) 8 (14) 57
Infected or
worsening 6 4) 132 (96) 138
Total 55 140 195

Data are n or n (%). Sensitivity, 0.86; specificity,
0.96; positive predictive value, 0.89; negative pre-
dictive value, 0.94; accuracy, 0.93. CCC, colonizing
CGC,; ICC, infecting CC.

presented a colonizing CC8 strain and the
other a strain positive for Panton-Valentine
leukocidin (PVL). Conversely, S. aureus
from six ulcers with a poor outcome were
positive for lukDE gene; however, these
strains belonged to infecting CCs.

Genes encoding PVL and exfoliatin A,
B, and D toxins were found in 4 2%), 1
(0.5%), 0 (0%), and 12 (6%) of the
isolates, respectively. No differences
were found between infected and unin-
fected ulcers.

CONCLUSIONS —Over the last few
years, various DNA array technologies
have been developed, but most systems
are very expensive, time-consuming, tech-
nically demanding, and difficult to adapt to
the needs of clinical screening, restricting
their use to research laboratories (6,7). In
contrast, compared with the first genera-
tion of miniaturized oligonucleotide array,
the new system we used is more convenient
and informative. Each DNA microarray
carries a set of 334 different probes (vs.
50 for the first generation), and the use of
strip-integrated arrays is time-saving (5 h
vs. 1 day for the first generation), easy to
perform and to interpret, and allows a large
number of samples to be analyzed (96-well
strip) (6,7) at low cost (~60 USD, which is
three times less expensive than the first
generation). Moreover, the new arrays al-
low for assessment of whether the strains
are identical by determining the CCs.

The main result of our multicenter
study is that the microarray technology
revealed differences between uninfected
and infected ulcers and, if the results are
confirmed, the use of this technique may
enable clinicians to identify infection and to
predict the outcome of apparently clinically
uninfected wounds. The most interesting
contribution of this new microarray is its
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Table 3—Main virulence profiles of S. aureus isolated from uninfected (grade 1) ulcer at initial sampling and follow-up

Initial samples Follow-up
Uninfected  Infected = Healingt  Favorable outcome  Worsening outcome p*
n 75 120 24 33 18
Markers previously found to
discriminate infected/uninfected ulcers
sed 36 (48) 44 (36.7) 12 (50) 27 (81.8) 6 (33.3) 0.002
lukDE 59 (78.7) 68 (56.7) 22 (91.7) 33 (100) 6 (33.3) <0.0001
hlgv 62 (82.7) 46 (38.3) 24 (100) 31 (93.9) 9 (50) 0.0001
cap8 25 (33.3) 59 (49.2) 5(20.8) 4(12.1) 14 (77.8) 0.0001
sei 29 (38.7) 58 (48.3) 7(29.1) 5(15.2) 10 (55.6) 0.02
Other markers found to
discriminate infected/uninfected ulcers
hib 54 (72) 53 (44.2) 2291.7) 29 (87.9) 6 (33.3) <0.0001
caps 51 (68) 62 (51.7) 19(79.2) 30 (90.9) 5(27.8) <0.0001
fib 61 (81.3) 39(32.5) 23(95.8) 33 (100) 8 (44.4) <0.0001
fnbA 34 (45.3) 22 (18.3) 16(66.7) 25 (75.8) 3(16.7) 0.006
fnbB 31 (41.3) 18 (15) 15 (62.5) 24 (72.7) 2(11.1) 0.002
bbp 62 (82.7) 97 (80.8) 19 (79.2) 18 (54.5) 17 (94.4) 0.03
ebpS 45 (60) 32 (26.7) 18 (75) 26 (78.8) 6 (33.3) 0.01
clfB 23 (30.7) 38 (31.7) 17 (70.8) 29 (87.9) 5(27.8) 0.002
isdA 60 (80) 53 (44.2) 23(95.8) 32 (97.0) 9 (50) <0.0001
splA 58 (77.3) 67 (55.8) 22 (91.7) 32 (97.0) 8 (44.4) <0.0001
splB 55 (73.3) 67 (55.8) 20(83.3) 32 (97.0) 8 (44.4) 0.0004
cna 21 (28) 55 (45.8) 5(20.8) 3(.1) 10 (55.6) 0.006
Other virulence factors
[ukS-PV lukF-PV 34 1(0.8) 14.2) 0 (0) 2(11.1)
etA 0(0) 1(0.8) 0(0) 0 (0) 0(0)
etB 0(0) 0 (0) 0 (0) 0(0) 0 (0)
etD 4(5.3) 8(6.7) 0(0) 0(0) 2(5.5)
agrl 54 (72) 72 (60) 18 (75) 27 (81.8) 12 (66.7)
agrll 13 (17.3) 29 (24.2) 4 (16.7) 4(12.1) 3(16.7)
agrlll 8(13.3) 18 (15) 2 (8.3) 2 (6.0) 3(16.7)
agrlV 0(0) 1(0.8) 0(0) 0(0) 0 (0

Data are n (%) unless otherwise indicated. Boldface indicates genes of the uninfected ulcers associated with a worsening outcome. {Results were obtained at baseline.
*Comparison of grade 1 ulcers between those healed or with a favorable outcome at the follow-up and those whose condition worsened.

ability to determine the clonal CCs of the
strains. As a result, a lot of CCs were
isolated from DFUs (Supplementary
Data), demonstrating that a large panel of
S. aureus is involved in this pathology. The
results of this study also clearly suggest that
the colonizing S. aureus strains belonged to
2 CCs: CC8-MSSA and CC5-MSSA. The
distribution of these CCs was significantly
different in uninfected and infected DFUs
(58 vs. 5%, respectively; P < 0.001) and
predicted a favorable outcome of the unin-
fected wounds, as 86% of strains isolated
from uninfected ulcers that healed or had a
favorable outcome belonged to these CCs.
We previously showed that the association
of five virulence markers could distinguish
uninfected and infected DFUs (8). The cur-
rent study shows that a single one of the
five markers (IukDE) may suffice with a
high sensitivity (96.5%). The association
of CCs and the [ukDE gene is a powerful

tool for predicting the wound outcome.
For example, none of the six ulcers from
which lukDE-positive S. aureus was isolated
and that had a poor outcome belonged to a
colonizing CC. However, the results of the
current study vary from those of our pre-
vious study: only two (IukDE and hlgv) of
the five previously identified virulence
genes actually allowed the distinction be-
tween infected and uninfected DFUs.
Moreover, it is worth noting that cap8
gene was a marker of colonization in our
pilot study but a marker of worsening evo-
lution in the current study. Some explana-
tions may be put forward to account for
those discrepancies: the current study is
multicentric, and the detection tools are
different (PCR versus arrays with different
targets for the same gene). Moreover, the
time between the two studies coincided
with a quite marked decrease in the preva-
lence of MRSA in France (involving

a change in clonal strains). Interestingly,
this study showed that all of the uninfected
strains that worsened had the same geno-
type (CC and content of 334 genes), indi-
cating that the wounds were actually
infected and not only colonized. These re-
sults highlight the potential usefulness of
this technique in patients in whom the clin-
ical diagnosis of infection is made difficult
by, for example, peripheral arterial disease,
neuropathy, or impaired leukocyte func-
tions (13). Additionally, the DNA microar-
ray might provide important help for
clinicians and might allow for adequate
management of clinically uninfected ulcers
carrying S. aureus, according to its geno-
type profile. Results of the current study
raise the question about antibiotic treat-
ment in apparently uninfected DFUs and
challenge the dogma about abstention of
antibiotic therapy in clinically uninfected
ulcers (14,15).
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Furthermore, this new generation of
microarray rapidly gives information
about in vitro susceptibility of S. aureus,
especially about the presence of mecA
gene, an important therapeutic concern.
Worth noting is that that the prevalence
of MRSA was low in the current study
(18%), confirming the decreasing trends
in MRSA prevalence in France (16). While
14 patients with uninfected ulcers had an
MRSA strain at baseline, only five cases of
MRSA were recovered during the follow-
up, suggesting that debridement of the
wound alone may be sufficient for eradi-
cating MRSA. The favorable outcome as-
sociated with uninfected DFU with
S. aureus belonging to the “infecting” CC1
poses a problem. However, this clonal
complex does not have to be included in
colonizing CC, as three DFUs were actually
infected by CC1 S. aureus.

Finally, an additional valuable feature
of the array technology is its ability to
identify PVL genes, since these genes
coding for a cytotoxin are claimed to
be a major threat in severe tissue necrosis
(17-21). However, these strains are rarely
isolated from chronic wounds (22,23)
and their pathogenicity is low in this set-
ting; accordingly, some PVL" strains iso-
lated from grade 1 ulcers were healed 1
month later. This suggests that the portal
of entry of PVL" strains is not the chronic
wound. The DNA array represents a pow-
erful tool for predicting the evolution of
uninfected ulcer, and a clinical study on
the cost-effectiveness of this technology
on the healing time and amputation rate
would be interesting.

One of the main limitations of this
study is that it was conducted exclusively
on DFUs with S. aureus as the sole patho-
gen, while the flora of DFUs is often poly-
microbial. Nevertheless, if we focus on
uninfected ulcers, most of them are mono-
microbial, and S. aureus is one of the
most frequently isolated microorganisms.
S. aureus is also the most common pathogen
in infected ulcers, even if the infection is
polymicrobial (24). Moreover, to eliminate
any influence of another pathogen in the
clinical course of the wounds, it was useful
to study wounds with only S. aureus strains.
Hence, this clinical platform appears suit-
able for use under routine conditions in a
microbiology laboratory. Another limita-
tion is that the specimens for culture were
not obtained by the same method in all
patients. Finally, despite the fact that the
clinical diagnosis of infection was made
by experts in the field, the interobserver
variability in diagnosing infected (vs.

uninfected) DFUs was not tested and is
largely unknown.

In conclusion, as our previous study
suggested, the miniaturized oligonucleotide
arrays are an interesting tool for managing
DFUs: they allow an early discrimination
between infection and colonization of
wounds by S. aureus. Some results of this
study challenge the current belief that anti-
biotic therapy is not needed for clinically
uninfected DFUs. One concern is that this
may encourage clinicians to use this tech-
nology for screening apparently uninfected
ulcers, contrary to current guidelines.
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