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Biofilms in human infections

aCDC 1999; bLewis et al, Nat Rev Microbiol. 2007; 5:48-56
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Biofilms are associated to 65a-80b % of human infections and 
can colonize virtually all organs …
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Antibiotics and biofilms in clinical practice

 Treatment failure is not rare…
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PK/PD parameters in biofilms
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Main pathogens in biofilm-related diseases

Römling & Balsalobre; J Intern Med. 2012; 272:541-61



20/12/2013 BIBR - LLN 6

Quantifying biomass and metabolic activity in biofilms
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S. aureus & S. pneumoniae models
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Pharmacodynamic model for antibiotic activity

An example with young biofilm of S. aureus
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vancomycin
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vancomycin
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Moxifloxacin and S. pneumoniae biofilms
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Moxifloxacin and S. pneumoniae biofilms
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Comparison of PD parameters

Bauer, Siala et al, Antimicrob Ag Chemother. 2013;57:2726-37
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S. aureus isolates from persistent infections
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Antibiotic potency against clinical isolates of S. aureus
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Antibiotic potency against clinical isolates of S. aureus
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Antibiotic potency against clinical isolates of S. aureus
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Anti-biofilm strategies ….

Kostakioti et al. Cold Spring Harb Perspect Med 2013;3:a010306
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PK-related parameters: improving diffusion
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PK-related parameters: improving diffusion
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PK-related parameters: improving diffusion
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PK-related parameters: improving diffusion
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PD-related parameters: pH effect ?
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PD-related parameters: pH effect ?

0 10 20 30
5.2
5.4
5.6
5.8
6.0
6.2
6.4
6.6
6.8
7.0

biofilm depth (µm)

pH

ATCC33591 (MRSA)

0 10 20 30
5.2
5.4
5.6
5.8
6.0
6.2
6.4
6.6
6.8
7.0

biofilm depth (µm)

pH

2005/104

moxifloxacin

25% 50% 75%
0.1

1

10

100

1083
S025
S027
651
104
179
S028

REDUCTION IN VIABILITY

Siala et al, Eurobiofilms 2013

basic 
acidic



20/12/2013 BIBR - LLN 25

PD-related parameters: pH effect ?
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PD-related parameters: pH effect ?
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P. aeruginosa biofilms
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Antibiotics and P. aeruginosa mature biofilms
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Antibiotics and P. aeruginosa mature biofilms
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Macrolides and biofilms

Tateda et al, J Infect Chemother. 2007;13:357-67 
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Aminoglycosides in combination with macrolides
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Conclusions and perspectives 

antibiotic efficacy and 
relative potency globally 
reduced against biofilms

effect on viability >> 
effect against biomass in G(+)

Strain-specific factors affecting 
PK (drug access) and 

PD (bacterial responsiveness)

mature biofilms much 
more resistant
to antibiotics

MICs do not 
predict activity
 appropriate 

models required 
for screening

Combination of 
antibiotics with 

agents acting on 
QS or matrix may 

be useful
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Thank you for your attention and ….
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