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I microrganismi in forma sessile (immersi 

in biofilm) possono essere fino a  

500 volte  

più resistenti di quelli in forma planctonica 

all’azione degli antimicrobici 



(1) Antimicrobial agents may fail to 

penetrate beyond the surface 

layers of the biofilm.  

(2) Antimicrobial agents may be 

trapped and destroyed by 

enzymes in the biofilm matrix 

(3) Altered growth rate inside the 

biofilm.  

(4) Expression of biofilm-specific 

resistance genes  

(5) Stress response to hostile 

environmental conditions  

Proposed-biofilm 

associated resistance 

mechanisms 

C de la Fuente-Nunez Current Opinion in Microbiology 2013  

CG Pierce Current Opinion in Pharmacology 2013 

CG Pierce J Fungi (Basel) 2017  

L Mathè  Curr Genet  2013 



Non-C. albicans 

Candida spp.  

Candida 

albicans 



Biofilm Production by Candida spp 
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OR (95% CI) 

 

P 

Inadequate antifungal 

therapy 
2.35 (1.09-5.10) 0.03 

Infection biofilm-forming 

Candida species 
2.33 (1.26-4.30) 0.007 

APACHE score 1.03 (1.01-1.15) 0.001 

Variables associated with 

mortality in 294 patients with 

candidemia 
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This difference between the 
groups reached statistical 
significance when calculated 
only among patients who 
survived (32 days [11–189] vs. 
20.5 days [4–105], respectively, 
p = 0.004). 

The median (range) post-CBSI 
hospital LOS did not 
significantly differ between BF-
CBSI group (20 days [3–189]) 
and NBF-CBSI group (19 days 
[1–105]) (p = 0.16), by 
considering all case patients.  



73 (86.9%) of 84 patients with BF-CBSI have been matched to 73 patients with NBF- 
CBSI, based on age, sex, APACHE III score, and adequateness of antifungal therapy. 



For the case-case-control study, BF-
CBSI and NBF-CBSI patients, were 
compared with a common control 
group, consisting of randomly 
selected patients who had been 
hospitalized in our center during the 
same periods of time and in the 
same wards as the case patients, but 
who did not have evidence of CBSI 



Low (2 mg/L) concentration 

High (200 mg/L) concentration 
Azoles were used extensively to treat 82.2% of patients in this study 

Adjusted for age 

Adjusted for 

catheter line 

removal 



Outcome 

Etiology 

Resistance 

Adequate 
therapy 

Biofilm 



MANAGEMENT AND TREATMENT OF 

INFECTIONS 

IN PATIENTS WITH INSERTED DEVICES 

SURGICAL 
TREATMENT 

(DEVICE REMOVAL) 

MEDICAL 
TREATMENT  

(ANTIMICROBIAL 
THERAPY) 



MANAGEMENT AND TREATMENT OF 

INFECTIONS 

IN PATIENTS WITH INSERTED DEVICES 

SURGICAL 
TREATMENT 

(DEVICE REMOVAL) 





All patients were treated with micafungin, caspofungin, or liposomal amphotericin B 







MANAGEMENT AND TREATMENT OF 

INFECTIONS 

IN PATIENTS WITH INSERTED DEVICES 

SURGICAL 
TREATMENT 

(DEVICE REMOVAL) 

MEDICAL 
TREATMENT  

(ANTIMICROBIAL 
THERAPY) 





Biofilms displayed high levels of 

resistance to Fluconazole, and this 

antifungal exerted minor effects on 

dispersion levels.  

 

Amphotericin B proved effective in 

reducing viability of cells within the 

biofilms and dispersion, but only at 

high concentrations.  

 

Under flow conditions, Caspofungin 

exhibited potent activity against 

biofilms and drastically reduced biofilm 

dispersion. 



For Candida species, high sessile MIC90 (SMIC90) values were exhibited by 

fluconazole, voriconazole, and amphotericin B, whereas the anidulafungin 

SMIC90s were very low as were those of caspofungin. 

  

Comparatively, Aspergillus species had higher SMIC90 values not only to 

amphotericin B and voriconazole but also to the echinocandins. 



Concentrations of micafungin above 2 g/ml were sufficiently high 

to inactivate regrowth of Candida sessile cells. 









Patients with BF-CBSI 

P=0.05 
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Candida parapsilosis 

Biofilm 

Echinocandins 

The most 

effective 

antifungal drug 

The less 

effective 

antifungal drug 

One of the Candida species most frequently 

forming biofilm  

















SCY-078: a novel orally bioavailable 1,3-b-D-glucan synthesis inhibitor 



GRAZIE 


