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Wound Microbiology

• Learning Objectives:
– At the end of this session, the attendee will be 

able to:
• State the names of common pathogens responsible for 

skin and soft tissue/wound infections
• Describe how (and when) to submit a specimen to the 

microbiology laboratory and list key pieces of 
information that need to be included on the 
microbiology laboratory requisition

• Interpret the data presented in microbiology laboratory 
reports



Wound Microbiology

• Outline
1. Skin and soft tissue infection/wound 

microbiology
2. Specimen collection – practical guidance
3. Microbiology requisition
4. Laboratory protocols
5. Interpreting data in the microbiology laboratory 

report (with examples)



Wound Infections - Microbiology

• Common skin and soft tissue infection pathogens:
– Staphylococcus aureus

• Impetigo and ecthyma
• Furuncles, carbuncles, cutaneous abscesses
• Cellulitis
• Necrotizing fasciitis

– Beta-hemolytic Streptococci (Streptococcus pyogenes 
[Group A Streptococcus], others – Group C and G Strep)

• Impetigo, ecthyma
• Cellulitis, erysipelas
• Necrotizing fasciitis

Principles and Practice of Infectious Diseases, 8th ed., Clin Infect Dis 2014;59:e10-52. 
https://emedicine.medscape.com/article/228936-clinical

https://emedicine.medscape.com/article/228936-clinical


Wound Infections - Microbiology

http://www.skindermatologists.com/bacterial-skin-
infection.html, www.uptodate.com

Erysipelas

Impetigo

Furuncle

http://www.skindermatologists.com/bacterial-skin-infection.html
http://www.uptodate.com/


Wound Infections - Microbiology
• Uncommon pathogens – importance of taking a 

complete history:
– Aeromonas spp.

• May cause soft tissue infection after exposure to fresh or 
brackish water

• Also associated with soft tissue infection following use  of 
medicinal leaches

– Vibrio vulnificus
• Soft tissue infections may result from contact with seawater 

or shellfish
– Acinetobacter baumannii

• Described as a cause of soft tissue infection following 
combat trauma wounds

Principles and Practice of Infectious Diseases, 8th ed., Clin Infect Dis 2014;59:e10-52. 



Wound Infections - Microbiology

Lancet Infectious Diseases 2005;5:501-13. NEJM 2005;355:15. Clin Infect Dis 2008;47:444-9.



Wound Infections - Microbiology

• Bite wounds - polymicrobial:

Cat and dog bite wounds: Staphylococci, Streptococci, Neisseria
spp., Pasteurella spp., anaerobes

Cat Bite WoundsDog Bite Wounds

Clin Micro Rev 2011;24:231-46. 



Wound Infections - Microbiology

• Surgical site infections:
– Rare in the first 48 hours after surgery

• If occurring in this timeframe, think S. pyogenes or 
Clostridium spp.

– Beyond 48 hours, if a surgical wound infection occurs, 
the microbiology is influenced by the site of operation

• Mixed gram-positive and gram-negative flora, both 
facultative and anaerobic organisms common for surgical 
wound infections after an operation on the intestinal tract or 
female genitalia

• S. aureus and streptococcal species common for surgical 
wound infections following clean procedures 

Clin Infect Dis 2014;59:e10-52. 



Wound Infections - Microbiology

• Diabetic foot wounds:
– Superficial diabetic foot wounds in antimicrobial 

naïve individuals
• Most commonly due to gram-positive cocci (S. aureus, 

beta-hemolytic streptococci)

– Deeper wounds and/or wounds previously treated 
with antimicrobials are more likely to be 
polymicrobial

• Here, may also consider Enterobacterales, P. 
aeruginosa, and anaerobes

Diabetes Metab Res Rev 2020;36:e3280., Clin Infect Dis 2012;54:132-73., www.uptodate.com

http://www.uptodate.com/


Specimen Collection
• Do:

– Obtain an appropriate specimen for culture from almost all 
infected wounds

– Collect the specimen prior to initiation of antimicrobial 
therapy if possible

– Cleanse and debride the wound before obtaining the 
specimen

– Obtain a tissue specimen by scraping with a scalpel or 
dermal curette, or biopsy from the base of a debrided ulcer

– Aspirate purulent fluid using a sterile needle and syringe
• Remove the needle prior to transport to the micro lab

– Promptly transport samples to the laboratory in a sterile 
container

• Be sure to label correctly (patient name AND PHIN required on the 
specimen container – must match the requisition)

Diabetes Metab Res Rev 2020;36:e3280., Clin Infect Dis 2012;54:132-73. 



Specimen Collection

• Do not:
– Culture a clinically uninfected wound
– Obtain a specimen for culture without first 

cleansing or debriding the wound

• Use of swabs is discouraged
– The amount of material collected by a swab is 

often inadequate
– Prone to contamination by commensal microbiota
– May fail to recover deep tissue pathogens

Diabetes Metab Res Rev 2020;36:e3280., Clin Infect Dis 2012;54:132-73., Manual of Clin Micro, 12th ed. 



Specimen Collection

• If a swab is going to be used as the collection device, 
a flocked swab (e.g., E-swabTM) is preferable
– Flocked swabs have nylon fibers perpendicular to the shaft 

that increase the surface area and improve the amount of 
specimen that can be collected

• Used in conjunction with a liquid medium transport system

– These swabs are superior to fiber swabs for the recovery of 
bacteria

Manual of Clin Micro, 12th ed., Diagn Microbiol Infect Dis 2008;62:471-3.



Submit Specimens …Not Swabs

Nancy Cornish MD
www.cap.org



Microbiology Requisition

Be sure to include the following on the requisition:
Patient name, PHIN number, date of birth, gender, physician name and 
contact number, patient location, sample collector, specimen type, test 
requested, relevant clinical information, date and time of collection



Microbiology Requisition

Swabs are suboptimal.  If used, send one swab for each test requested 
(e.g., if culture for aerobes and anaerobes requested, send 2 swabs)

Only request the required tests (i.e., do not ask for anaerobes, fungi, 
or mycobacteria unless clearly indicated by the clinical presentation)



Importance of Clinical Details

If the specimen is collected from a bite wound and this is 
provided in the clinical details, culture for anaerobes is 
automatically set up by the microbiology laboratory.



Importance of Clinical Details

Large colony beta-
hemolytic 
streptococci (e.g., 
Group A 
Streptococcus, Group 
B Streptococcus): 
Susceptibility testing 
NOT routinely done, 
but will be 
performed if a history 
of penicillin allergy is 
provided.



Laboratory Protocol for Wounds

The laboratory 
protocol 
emphasizes work-
up of organisms 
likely to be 
pathogens.  Tissues 
and sterile fluids 
will be worked up 
to a greater extent 
than wound swabs.

NB. the lab is NOT 
seeing the patient –
call if further work-
up required.



Laboratory Protocol for Wounds

Not all bacteria 
recovered from a 
wound are significant 
– bacteria found as 
part of the normal 
flora of the skin may 
simple be reported as 
“Normal skin flora”



Turn-around Time

Typical turn-around-time: 
Gram stain – same day, preliminary organism identification 1 to 2 
days, susceptibility testing results 2 to 3 days

J Clin Microbiol 2014;52:139-46.



Reading the Microbiology Laboratory 
Report

• Gram stain report:
– Quantitation of Gram stained organism (1+, 2+, 3+, 4+) and 

inflammatory cells seen
• Culture report:

– Preliminary
• Organism identification with quantitation (1+, 2+, 3+, 4+)

– Report will indicate “Further report to follow.”
– NB. may be additional organisms recovered and reported before the report is finalized

– Final
• Clinically relevant organisms are reported (with quantitation) and susceptibility 

results
• NB. normal skin flora may simply be identified as “Normal skin flora”
• NB. the lab is NOT seeing the patient – call if further work-up required

• Comments added as appropriate
– Comments pertaining to organism susceptibility or adequacy of the 

specimen may be provided
– Report copied to public health and infection prevention and control as 

required



Reading the Microbiology Laboratory 
Report

• 47 y.o. male with a knife puncture wound to the hand
– The hand is now swollen, red, and painful, and purulent material is 

draining from the puncture site

• Culture result:

Gram stain result

Bacteria recovered 
with comments 
provided by the lab

Susceptibility 
information



Reading the Microbiology Laboratory 
Report - Examples

• 47 y.o. male with left arm skin lesions (?ecthyma) and 
associated cellulitis

• Culture result:

S. epidermidis was 
also isolated from 
this specimen –
likely not 
significant, so the 
lab has simply 
reported this as 
Normal skin flora



Reading the Microbiology Laboratory 
Report - Examples

NB. if the report says “Further report to follow.” it has NOT been 
finalized.  Additional pathogens and/or other important information 
(e.g., further susceptibility results) may be added.  Be sure to follow-up 
the finalized microbiology result.



Reading the Microbiology Laboratory 
Report - Examples

• 46 y.o. female with infection of a dialysis fistula site
• Culture result:

The lab occasionally 
makes mistakes – when a 
microbiology report is 
amended, this will be 
clearly indicated.

Additional comments 
may be provided at the 
bottom of the report.  If 
the report is copied to 
infection control or public 
health, this is also 
indicated at the bottom 
of the report.



Reading the Microbiology Laboratory 
Report - Questions

1. Which of the following organisms is not 
typically responsible for acute skin and soft 
tissue infections in otherwise healthy hosts?
a) Methicillin-susceptible Staphylococcus aureus
b) Methicillin-resistant Staphylococcus aureus
c) Staphylococcus epidermidis
d) Group A Streptococcus
e) Group C or G Streptococcus



Reading the Microbiology Laboratory 
Report - Questions

2) Which of the following information must be 
included on the requisition that accompanies 
specimens submitted to the microbiology 
laboratory for culture?
a) Patient’s name, date of birth, and personal 

health information number
b) Relevant clinical information
c) Practitioner’s name and contact information
d) The test that is requested
e) All of the above



Reading the Microbiology Laboratory 
Report - Questions

3) Which of the following statements regarding 
specimen collection from a wound for culture is 
false?
a) Use of a swab to obtain the specimen is preferred over 

sending tissue or fluid to the laboratory for culture
b) A specimen for culture should not be obtained from a 

clinically uninfected wound
c) The wound should be cleansed and debrided before obtaining 

a specimen for culture
d) A specimen for culture should be promptly transported to the 

microbiology laboratory in a sterile container
e) A specimen for culture should be obtained prior to the 

initiation of antimicrobial therapy
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