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Relationship between antibiotic susceptibility

 

to -lactams

 

(BL), clarithromycin

 

(CLR), and fluoroquinolones

 

(FQ) 
of Streptococcus pneumoniae

 

(Sp) isolated from COPD patients and the ability to produce mature biofilm

 

in an in vitro

 

model.
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•

 

Strains: 38 non-duplicate clinical isolates from patients with clinically confirmed COPD.
•

 

Susceptibility testing: MICs

 

determined by microdilution

 

(CLSI method). 
•

 

Biofilms: 10 days stationary culture in 96-well plates, with biomass quantified by crystal violet (CV) staining4

 

(OD570nm

 

) , in comparison with ATCC49619 (susceptible reference strain).
•

 

Recursive partitioning analysis (RPA) of biomass vs. MIC performed using  JMP software (version 9).  

ex: Strain ATCC49619
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Figure 2:

 

Comparison of biofilm production after 10 days of culture for S. pneumoniae

 

strains 

 

from COPD patients in relation with their MICs

 

to 3 ‐lactams, a macrolide

 

(clarithromycin

 

) and 

 

2 fluoroquinolones. MIC distribution were splitted

 

according to the RPA (see Table).
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Background
COPD patients suffer from recurrent infections of the respiratory tract (1,5), with Streptococcus pneumoniae

 

being 
one of the major causative organisms (2). Isolates from COPD patients show often reduced susceptibility

 

to 
antibiotics (3,6).  Yet, little is known about their propensity of these resistant strains to form biofilms, a specific lifestyle 
associated with persistent infections, as compared to fully susceptible strains.  

We examined the propensity of clinical strains isolated from COPD patients to form biofilm, in relationship with their 
susceptibility to three -lactams, one macrolide

 

and two fluoroquinolones. 

Aim of the study

•

 

As illustrated for the reference strain ATCC 49619 in Figure 1, biofilm mass started to increase after 5 days of 
culture to reach a maximum after 8 days.

•

 

As shown

 

in the Table, MIC values ranged was from highly susceptible to fully resistant isolates (EUCAST 
breakpoints) for all antibiotics except ceftriaxone. 

•

 

Strains with low MICs

 

for -lactams

 

or macrolides

 

produced more biofilm

 

(see Figure 2), with optimal MIC split value 
separating high and low producers being systematically lower than the "S" EUCAST breakpoint (see Table for 
values) except for clarithromycin.  In contrast, there was no significant difference in biomass vs. lower and higher 
MIC for fluoroquinolones.  

Results

•

 

In vitro biofilm

 

formation and decreased susceptibility to -lactams

 

or macrolides

 

were inversely correlated in this 
collection of S. pneumoniae

 

from COPD patients. 
•

 

These data indicate that the 2 properties do not combine to explain the recurrent character of infections in patients 
receiving these antibiotics. They also suggest physiologic changes in S. pneumoniae, reducing its capacity to form 
biofilm

 

when becoming less susceptible -lactams

 

or macrolides, but not to fluoroquinolones.

Conclusion

Methods

Figure 1:

 

Biofilm

 

production over time by strain 

 

ATCC 49619, as evaluated by CV absorbance.  

 

Data are mean 

 

SD of 6 values.
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