
WOUND MICROBIOLOGY

It grows on you.

Murray Robinson



The adult human composes 1014 cells of which 
only 10% are human!

The rest are made up of bacteria, fungi, worms 
and insects.

So treating the human will have a profound 
effect on the rest of the menagerie.

Bacteria have a doubling time of 20 minutes, 
humans are around 60 years.

BMJ Editorial 1998, 316, 25 April
100,000,000,000,000



It must be recognised that the diagnosis of wound 
infection is a clinical judgement and that 
information on microbial species provided to 
practitioners by laboratories may have little value if 
considered without reference to the patient. Advice 
is appropriately sought from laboratories when 
confirmation of an infection is needed, when 
antimicrobial intervention has failed, when a patient 
requires screening for a specific organism or when 
healing is stalled and all other confounding issues 
have been addressed.     EWMA. Position document: Management of wound infection. London: MEP Ltd, 2006.



How many organisms do you 
think you haveé

ÂPer cm2 of skin?

ÂPer gram of dental plaque?

Â In your liver?

ÂPer gram of faeces?



Normal flora



BACTERIUM Skin
Conjun

ctiva
Nose

Pharyn

x
Mouth

Lower 

Intestine

Anterior 

urethra
Vagina

Staphylococcus epidermidis ++ + ++ ++ ++ + ++ ++

Staphylococcus aureus* + +/- + + + ++ +/- +

Streptococcus mitis + ++ +/- + +

Streptococcussalivarius ++ ++

Streptococcus mutans* + ++

Enterococcus faecalis* +/- + ++ + +

Streptococcus pneumoniae* +/- +/- + + +/-

Streptococcus pyogenes* +/- +/- + + +/- +/-

Neisseria sp. + + ++ + + +

Neisseria meningitidis* + ++ + +

Veillonellae sp. + +/-
Enterobacteriaceae*

(Escherichia coli) 
+/- +/- +/- + ++ + +

Proteus sp. +/- + + + + + +

Pseudomonas aeruginosa* +/- +/- + +/-

Haemophilus influenzae* +/- + + +

Bacteroides sp.* ++ + +/-

Bifidobacterium bifidum ++

Lactobacillus sp. + ++ ++ ++

Clostridium sp.* +/- ++

Clostridium tetani +/-

Corynebacteria ++ + ++ + + + + +

Mycobacteria + +/- +/- + +

Actinomycetes + +

Spirochetes + ++ ++

Mycoplasmas + + + +/- +



Wound types

Â Acute wounds 

ïcaused by external damage to                  
skin.

ïexpected to heal in predictable time frame.

ÂChronic wounds 

ïmost frequently endogenous mechanism.

ïunderlying disease and other factors.

ïheal slowly and in unpredictable manner.



Microbial colonization and 
proliferation

Â Like skin a wound will be contaminated and become 
colonized.

Â 3 main sources

- the environment.

- surrounding skin.

- endogenous sources involving mucous membranes.

Â Acute & chronic wounds are affected

Â Compromised tissue, low oxygen tension, necrosis 
and impaired immunity will assist proliferation of 
polymicrobial populations.



What tips the balance?



From colonization to infection

What tips the balance?

ÂWhen virulence factors from one or 
more organisms out compete the host 
natural immune system.

ÂThis provokes a series of local and 
systemic responses (e.g. purulent 
discharge, painful spreading erythema, 
fever).



Wound infection - types

The number and types of microorganisms present in a wound 
are critical determinants in the development of infection.

Â Surgical wounds ïS.aureus, CNS, Enterococcusspp., E.coli, P.aeruginosa, 
Enterobacter spp., may be polymicrobial.

Â Acute soft tissue ïS.aureus(most common) but many are polymicrobial.

Â Bite wounds ïmixed aerobic and anaerobic microflora (with S.aureus
common).

Â Burn wounds ïP.aeruginosa, S.aureus, E.coli, Klebsiellaspp., 
Enterococcusspp., Candidaspp.

Â Diabetic foot ulcers ïS.aureusmost prevalent but others common and 
may be polymicrobial.

Â Leg & pressure ulcers ïS.aureus most common but many are 
polymicrobial.



Specimen types

What is the best type of wound 
specimen?



Specimen types

1. Tissue/Biopsy/FNA

2. Wound fluid/Pus

3. Swabs



There once was surgeon named Peters

Who drained from an abscess three litres,

But sent only a swab

Labelled ñThing-a-ma-bobò

For five cultures, six stains, and two titr es.

(Hint:  Proper quantity and site 
make cultures turn out right.)

Jill E. Clarridge III, Ph.D., ABMM

Baylor College of Medicine

Houston, Tex.



When should a wound be 
sampled?

Acute wound?

Chronic wound?



Microbiological wound analysis

ÂFor routine management, only wounds 
that are clinically infected should be 
sampled.

ÂWounds with no signs of infection but
deteriorating or a long history of failure 
to heal (primarily chronic wounds) may 
also require sampling.



You donôt need 

to collect routine 

wound swabs !!! 
(Fine print ïthere are some exceptions)



Should you cleanse a wound 
prior to sampling?

Why or why not?



Wound cleansing

ÂNow generally accepted.

ÂWe recommend cleansing prior to 
sampling.

Â It removes colonising superficial 
microorganisms and enables a better 
sample of microorganisms invading the 
tissue.



Wound swab collection

ÂCleanse wound.

Â If the wound is dry moisten swab with 
sterile saline (not the swab transport 
media).

ÂSwab the deep part of wound (avoid 
surface or skin contamination).

ÂPlace swab in transport media and 
clearly label tube.



What information should be 
recorded on the laboratory 

form?



Information & Transport

Â Ensure appropriate documentation and 
information is supplied (including clinical 
information - e.g. wound type & site, signs of 
infection, predisposing conditions, current or 
proposed treatment).

Â Send to the laboratory as soon as possible.

Â Keep at room temperature (and avoid 
extremes of temperature e.g. direct sunlight).





Laboratory analysis

ÂGram stain

ÂCulture

specimen culture

organism identification

susceptibility testing

ÂReporting



Gram stain


