
Diabetic Foot Wound Swab: Pseudomonas aeruginosa  

The sample has a gram smear companion (G091)  

CMPT QA 
The culture yielded 4+ pure growth of 
P.aeruginosa that was viable for 17 days. 
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Challenge M091-3  May 2009 

Grading 

Maximum grade = 20  

Grading was based on 
identification of the or-
ganism (maximum 4), 
and antimicrobial suscep-
tibility testing (maximum 
16, 4 per each antibiotic 
tested for the groups in 
table 1 ).  

98% of the laboratories 
correctly identified P. 
aeruginosa and received 
a grade of 4. 

All laboratories reported 
the applicable antibiotics 
as Susceptible and re-
ceived the maximum 
points. 

83% of the labs reported 
the 4 antibiotics recom-
mended, receiving a 
grade of 16. 

13% of the labs reported 
3 out of 4 antibiotics and 
received a grade of 12. 

2% of the labs reported 
two antibiotics and re-
ceived a grade of 8. 

One laboratory only re-
ported Ciprofloxacin and 
received a grade of 4 

HISTORY 
The sample was sent as a wound swab  from a 
60 year old diabetic patient with an inflamed 
foot ulcer.  The sample was sent only to cate-
gory A and B laboratories. 

Table -1 Susceptibility results obtained by CMPT and reference laboratories.  

CMPT Clinical Microbiology Program 
Innovation, Education, Quality Assessment, Continual Improvement 

SURVEY RESULTS 

Identification results (Table 2): 

The sample was processed by 94% of the par-
ticipating laboratories (103/109). Of the partici-
pating laboratories, 98% correctly identified 
Pseudomonas aeruginosa in the sample and 
received an acceptable grade of 4.  All 15 of the 
reference labs reported P.aeruginosa. 

The current results are consistent with previous 
PT challenge results (M074-3: 96%, M064-2: 
97%, M054-2: 97%).   

One laboratory reported Pseudomonas species, 
refer and received a grade of 4. 

One laboratory reported “Wound” and received 
a grade of zero.  

Susceptibility Testing results (Table 3): 

Susceptibility testing was performed by 94% of 
the laboratories.  The remainder of the labs 
referred the sample for testing.  Consensus was 

Antibiotic(s) CMPT Reference labs 

Piperacillin/Piperacillin-
Tazobactam/Ticarcillin/
Ticarcillin-clavulanic acid 

S 15/15 labs reported S 

Cetazidime S 15/15 labs reported S 
Gentamicin/Tobramycin S 15/15 labs reported S 

Ciprofloxacin S 13/15 labs reported S, 2 labs did not re-
port. 

achieved among the 15 reference labs regard-
ing susceptibility results and was considered 
suitable for grading.  See Table 1. 

Antimicrobial agents were divided into four 
groups for grading:  

a. Piperacillin and or Piperacillin-tazobactam 
and or Ticarcillin, Ticarcillin-clavulanic acid 

b. Ceftazidime 

c. Gentamicin and or Tobramycin 

d. Ciprofloxacin 

86% of the laboratories (83% of A labs and 85% 
of B labs) tested and reported susceptibility for 
group a, b, c and d agents. 

3% (3% of A labs and 4% of B labs) tested and 
reported groups a, b and c agents. 

6% (6% of A labs and 4% of B labs) tested and 
reported groups b, c and d agents. 

4% (3% of A labs and 8% of B labs) tested and 
reported groups a, c and d agents. 

1% (1A lab) tested and reported groups c and d 
agents. 

2% (8% of B labs) tested and reported groups a 
and c agents. 

1% (1A lab) tested and reported only group c 
(Ciprofloxacin) agent. 

All antibiotics tested were reported as suscepti-
ble by all laboratories. 

Laboratories were awarded 4 points for each 
antibiotic tested. 

http://www.cmpt.ca/critiques_2008/m074_3_gang_foot_psae_clpe_feb_08.pdf�
http://www.cmpt.ca/critiques_2007/m064_2_ear_ps_feb_07.pdf�
http://www.cmpt.ca/critiques_2006/m054_2_ear_feb_06.pdf�
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Table-2: Identification Results for M091-3 Pseudomonas aeruginosa challenge  

SAMPLE PROCESSING  
Specimen acquisition techniques for the diag-
nosis of diabetic foot infections include the 
wound swab, curettage, tissue biopsy and fine-
needle aspiration. 

Punch biopsy is usually recognized as the refer-
ence test1. 

Soft tissue infections, such as diabetic foot 
infections, are usually defined as the presence 
of >105 colony forming units (CFUs) per gram of 
tissue1. 

Swabs should be taken after the debridement 
and the cleaning of the wound. If the swab 
method is the only method available, quantita-
tive and semi-quantitative techniques should be 
performed to help differentiate between coloni-
zation and infection. 

Quantitative techniques for analyzing speci-
mens obtained from wound swabs involve iden-
tifying the type and counting the numbers of 

microorganisms present.  

Semi-quantitative techniques entail classifying 
a level of bacterial growth by observing growth 
on four quadrants of an agar plate where each 
quadrant has been streaked in sequence using 
a sterile loop for each quadrant, thus making 
dilutions of the original streak onto each se-
quential quadrant. The greater the quantity of 
bacteria on the original swab, the more quad-
rants will display bacterial growth 1.  

A study by Ratliff et al.3 showed that bacterial 
growth in 3 or more quadrants resulted in a 
sensitivity of 79% and specificity of 90% .   

Pure or predominant bacteria seen on Gram 
smear and isolated from culture are likely sig-
nificant pathogens2. 

The processing of swab samples for anaerobes 
is controversial. Anaerobic culture is not recom-
mended if the sample was obtained with a 
swab. The recommended specimens for an-
aerobic culture are tissue biopsy and needle 
aspirated samples. 

CLSI guidelines: 

“P. aeruginosa may develop 
resistance during prolonged 
therapy with all antibiotics. 
Therefore, isolates that are 
susceptible may become 
resistant within 3-4 days 
after initiation of therapy. 
Testing of repeat isolates 
may be warranted.” 

Penicillins and β-lactam/β-
lactam combination: “The 
susceptible category of these 
drugs implies the need of 
high-dose therapy for serious 
infections caused by P. 
aeruginosa. For these infec-
tions, monotherapy has been 
associated with clinical fail-
ure. The addition of a second 
antimicrobial agent (eg. 
Fluorouinolone, aminoglyco-
side) with in vitro activity 
against P. aeruginosa should 
be considered9.” 

—————————————————- 

Many  patients with diabetic 
foot infections are treated on 
an outpatient basis. Treat-
ment with an oral agent is 
helpful – ciprofloxacn is one 
of the few oral antimicrobials 
effetive against P. aerugi-
nosa.  

ISOLATION AND IDENTIFICATION  

  Laboratory category     
Reported A B % grade 
Pseudomonas aeruginosa 75 25 97 4 
Pseudomonas aeruginosa 2 strains 0 1 1 4 
Pseudomonas species, refer 0 1 1 4 
wound 1 0 1 0 
snnp, refer 2 4 n/a ungraded 

Total 78 31 100   
snnp: sample not normally processed 

Pip/Pip-Ta CAZ Gen/Tob Cip No of labs % Total % A  labs % B  labs Grade 
S S S S 86 83 83 85  16 
S S S NR 3 3 4 0  12 

NR S S S 6 6 6 4  12 
S NR S S 4 4 3 8  12 

NR NR S S 1 1 1 0  8 
S NR S NR 2 2 0 8  8 

NR NR NR S 1 1 0 4  4 
snnp snnp snnp snnp 6 n/a n/a n/a   

Table-2: Susceptibility Results for M091-3 Pseudomonas aeruginosa challenge 

Pip/Pip-Ta : Piperacill in and or Piperacill in-Tazobactam or Ticarcill in and or Ticarcill in-Clavulanic acid; CAZ: cef-
tazidime; Gen/Tob: Gentamicin and or Tobramycin; Cip : ciprofloxacin NR : not reported S: susceptible R : resistant 

The Committee recommends that all 
Proficiency Testing samples should 
be processed as routine samples 
even when there is a staff shortage 
or high workload. 

Culture isolation 

Pseudomonas species have very simple nutri-
tional requirements. Most P. aeruginosa iso-
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CLINICAL RELEVANCE 

TREATMENT  
ANTIMICROBIAL SUSCEPTIBILITY 
According to the CLSI Standards, the antibiotics 
that should be tested and reported routinely 
(Group A) for P. aeruginosa isolates are: cef-
tazidime, gentamicin/tobramycin and piperacil-
lin9. 

Group B agents (amikacin, aztreonam, ce-
fepime, ciprofloxacin/levofloxacin, imipenem/
meropenem, piperacillin-tazobactam/ticarcillin) 
may be used for primary testing.  However, CLSI 
group B agents are reported only selectively 
depending on: the results of the agents tested 
in group A, specimen source, allergy to the pri-
mary drugs, failure to respond to an agent in 
group A or for infection control purposes9. 

In a multicenter study by Citron et al.,5 P. 
aeruginosa strains isolated from diabetic foot 
infections were largely susceptible to 
imipenem, piperacillin-tazobactam, ceftazidime, 
aminoglycosides, and ciprofloxacin.  

According to the IDSA GUIDELINES for the diag-
nosis and treatment of diabetic foot infec-
tions,10 an empirical antibiotic regimen should 
be selected on the basis of the severity of the 
infection and the likely etiologic agent(s). It is 
important to remember that anaerobes may be 
involved in these infections.  

Broad-spectrum empirical therapy is not rou-
tinely required but is indicated for severe infec-
tions, pending culture results and antibiotic 
susceptibility data.  

Definitive therapy should be based on the cul-
ture results, the susceptibility data and the 
clinical response to the empirical regimen. 

Mesaros et al., 11 recommend that any suspi-
cion of pseudomonal infection should be con-
firmed bacteriologically because reliance on 
empirical treatment entirely is no longer accept-
able.  

Therapy should be initiated as soon as possible 
because early therapy is associated with a bet-
ter outcome. Therapy usually includes an anti-
pseudomonal β-lactam associated with either 
an aminoglycoside or a fluoroquinolone 
(preferably ciprofloxacin).  

Treatment should be fine tuned once laboratory 
data are available to avoid developing resistant 
strains.  

hemolytic, and others) are also important 
pathogens. Gram-negative bacilli (mainly En-
terobacteriaceae, occasionally Pseudomonas 
aeruginosa) are usually isolated from patients 
with chronic or previously treated infections; 
they are often, but not always, true pathogens5.  

Mixtures of anaerobic bacteria, including gram-
negative anaerobic bacilli may be present in up 
to 40% of infections 4  

P. aeruginosa is hydrophilic and can be recov-
ered from moist environments even antiseptic 
solutions.  

P. aeruginosa rarely colonize healthy humans.  
However, individuals receiving frequent courses 
of antibiotic therapy are at risk of gastrointesti-
nal colonization.  

Normal skin does not support P. aeruginosa 
colonization, but burned skin or wounds are an 
attractive site for this bacterium8 since the 
physical barrier of the intact dermis has been 
broken. 

Foot infections occur in up to 15% of diabetic 
patients and account for 20% of all hospitaliza-
tions of diabetic patients 7. Predisposing factors 
include peripheral neuropathy, vascular disease 
local trauma and pressure. 

Staphylococcus aureus is the most frequently 
isolated and virulent pathogen in diabetic foot 
infections. Streptococci (various groups of β-

INTERESTING: 

In a 2008 study of chronic 
wounds, Bjarnsholt et al6 
investigated the similarities 
between P.  aeruginosa 
infections in cystic fibrosis 
and chronic wound pa-
tients. They proposed that 
the lack of proper wound 
healing is, in part, caused 
by the inefficient eradica-
tion of infectious and op-
portunistic pathogens.  

They hypothesize that the 
infections are kept chronic 
by the bacterial burden, 
mainly  P. aeruginosa.  

The authors propose that 
bacterial persistence in-
cluding the extreme toler-
ance to antibiotics are 
caused by the ability of 
these microorganisms to 
form biofilms and excrete 
damaging virulence factors 
that contribute to form an 
efficient PMN shield. 

lates are easily recognizable on primary isola-
tion media. P. aeruginosa produce a diffusible 
pigment and a grape-like odor. 

Colonies are usually flat with a metallic sheen. 
Other morphologies exist, including mucoid 
colonies, which are typically isolated from cystic 
fibrosis patients. 

Identification methods 

Pseudomonas spp. are aerobic, non-spore-
forming gram negative rods which are straight 
or slightly curved. They are strictly aerobic and 
usually motile.  Most Pseudomonas species are 
oxidase positive (except Pseudomonas luteola 
and Pseudomonas oryzihabitants). Pseudomo-
nas spp are catalase positive8. 

P. aeruginosa is the only clinically relevant fluo-
rescent pseudomonads (pyoverdin positive) 
able to grow at 42°C. In addition, P.aeruginosa 
is arginine positive8. 
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If broad spectrum antibiotics are required to 
include an anaerobic component, addition of a 
beta-lactam/beta-lactamase inhibitor combina-
tion, such as piperacillin-tazobactam, may be 
useful4  
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