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Some general features of biofilm infections in humans compared to acute
planktonic infections and superficial colonozation/normal flora on skin and
mucosal membranes. The bold fonts indicate biofilm specific features

Features of biofilm Necessary Sufficient Also found in  Also found in colonization/
infections condition for  condition for acute normal flora on skin and

plofllr_n biofilm planktonic mucosal membranes
infections infecions infections

Aggregates of bacteria  Yes Yes No No/Yes
embedded in a self-

produced polymer

matrix

Tolerant to clinical Yes Yes No No/Yes
relevant PK/PD dosing

of antibiotics in spite of

susceptibility of

planktonic cells

Tolerant to both innate Yes Yes No No/Yes - unknown (s-1gA)
and adaptive immune
reponse
Inflammation Yes No Yes No
Biofilm-specific No and Yes - NoandYes - No No
antigens seldom-e.g.  seldom-e.g.
P.seudomonas  Pseudomonas
aeruginosa aeruginosa
alginate alginate

(Haiby et al.: Antibiotic resistance of bacterial biofilms Internat. J. Antimicrob. Agents 35:322-32; 2010)



Some general features of biofilm infections in humans compared to acute
planktonic infections and superficial colonozation/normal flora on skin and
mucosal membranes. The bold fonts indicate biofilm specific features

Featuresof ~ Necessary  gufficient  Also foundin  Also found in colonization/

biofilm condition for  condition  acute normal flora on skin and

infections biofilm for biofilm planktonic mucosal membranes
infections infecions  infections

Antibody Yes - after No Yes - after some  No

response some weeks weeks

Chronic Yes Yes No No

infections

Foreign body  No Yes No but yes the No

associated first day of

infections infection

Located on No No Yes Yes

surfaces

Localized Yes No Yes Yes

infetion

Focus for Yes No Yes Yes

spreading or

local

exacerbation

(Haiby et al.: Antibiotic resistance of bacterial biofilms Internat. J. Antimicrob. Agents 35:322-32; 2010)



Endotracheal suction. Patients treated with artificial ventillation
frequently develops Ventillator Associated Pneumonia (VAP)



(Inglis: Evidence for Dynamic
Phenomena in Residual
Tracheal Tube Biofilm. Br J
Anaesth1993:70:22-24)

VENTILLATOR
ASSOCIATED
PNEUMONIA












Biofilm - from the respiratory zone = aerobic niche

Planktonic- a

from the
conductive
zone = A
anaerobic

niche

Gram-stained sputum from a CF patient with chronic P. aeruginosa lung infection.
3 black arrows: P. aeruginosa biofilm , 3 red arrows: planktonic P. aeruginosa. Culture
revealed both mucoid and non-mucoid colonies. Magnification x 1000.



CF sputum - biofilm: DIVERSITY! H@IBY 2004
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Achromobacter xylosoxidans biofilm in sputum from a chronically
infected 23 year old CF patient (CF 370). Gram stain x 1000.



Autopsy of P. aeruginosa infected CF lungs



Pseudomonas in CF patients and CF mice - using the
alginate of P. aeruginosa for inoculation

Sputum CF
with a patient
microcolony

from a

CF patient

Lung section

with a CE
microcolony mouse
from a

CF mouse



Mucoide P.
aeruginosa
kolonier

Alginat fra
inficerede lunger —
alkoholfzeldet

Biofilm i
muselunger —
farvet med alcian
blue for alginat
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