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Types of intravascular devices 





Pampa et al. N Engl J Med 2003;348:1546-54 



Implications of CVC use 

• Increase of bacteremia due to 

methicillin-resistant CNS 

• Increase of MRSA bacteremia  

• Community spread of MRSA  

• Increase of candidemia 

• emergence of “non albicans” Candida  

• Emergence of low-virulence and 

opportunistic bacteria and fungi 



Staphylococcus species  
non S. aureus 

• S. epidermidis 

• S. hominis 

• S. warneri 

• S. haemolyticus 

• S. caprae 

• S. pasteuri 

• S. auriculari 

• S. lugdunensis 

• S. saprophyticus 

• S. saccharolyticus 

• S.xilosus 

• S. capitis 

• S. cohnii 

• S. simulans 

• S. schleiferi 

• S. intermedius 

 



Falcone M & Venditti M. Clin Microbiol Infect. 2006  

Falcone M, Stefani S & Venditti M Diagn Microbiol Infect Dis , 2007 

ANNO   REPARTO                   OSSERVAZIONE 
 

1992-   Farmacia                  consumo annuale di teico ca. 17.000 fl 
 

2000                               vs vanco ca. 7000 fl (500 mg) 
 

2000-   Lab. Centrale            S.haemolyticus seconda specie CNS 
 

2003    Microbiologia             22-24% isolatI dal sangue. Teico-R:  
    11-29% 

 

6/2000  Ematologia                 MR S.haemolyticus identificato in 18% di 
tutte       le batteriemie stafilococciche. 





Changing of Antimicrobial Susceptibility of 175  Staphylococcus haemolyticus  Blood 
Isolates from Neutropenic Patients with Hematological Malignancies:  Comparison of 

Two Different Periods  
(2000-2006 vs 2007-2010) 

 

 

Micozzi A, Girmenia C, Gentile G et al ICAAC 2011,(ABT. K 1122) 



 

Changing of Antimicrobial Susceptibility of 175  Staphylococcus haemolyticus  Blood 
Isolates from Neutropenic Patients with Hematological Malignancies:  Comparison of 

Two Different Periods  
(2000-2006 vs 2007-2010) 

 



Non conservative diagnostic 

methods 

Safdar et al. Ann Intern Med 2005 

 

Qualitative 

 

Broth culture of distal 

catheter tip 

 

Sensibility 95% 

Specificity 75% 

Not recommended 

Semiquantitative 

“Maki tecnique” 

Culture of catheter tip on 

agar plate 

 

Cut-off > 15 CFU./plate  

 

Sensibility 85% 

Specificity 85% 

 

Quantitative 

Flushing  

Vortexing 

Sonication 

 

Cut-off ≥ 10³ CFU./ml 

 

Sensibility 83% 

Specificity 95% 



Quntitative blood 

cultures 

Centrifugation/lysis of 10 

ml of blood from CVC 

and peripheral blood 

 

Increase of CFU/ml from 

CVC respect peripheral 

blood (ratio 5-10:1) 

Most accurate 

methodology  

 

Short-term CVC:  

Sens. 75% Spec. 97% 

Long-term CVC:  

Sens. 93% Spec. 100% 

 

Time wasting, complex 

Time to positivity 

of blood cultures 

Automated methods 

Differential time from 

blood cultures drawn 

from CVC and 

peripheral blood 

  

Cut-off >120 min 

Sensibility 94% 

Specificity 91% 

 

Reduced specificity 

during antibiotic 

treatment  

Conservative methods  

Safdar et al. Ann Intern med 2005 Raad et al. Ann Intern Med 2004 



Management of non tunneled CVC infection 



Management of tunneled CVC infection 



Pacemaker and Implantable Cardioverter 
Defibrillator Infection 

Uslan DZ, et al. Arch Intern Med 2007; 167: 670, 2007 



Local infection about 70-80% 

 
Endocarditis about 15-25% 

Pacemaker and Implantable Cardioverter 
Defibrillator Infection 



Management and Outcome of Permanent Pacemaker and Implantable 
Cardioverter-Defibrillator Infections 

 

 

>60% 

Staphylococcus 

spp 

 Sohail MR et al J Am Coll Cardiol 2007; 49: 1852 



J Clin Microbiol. 2013 Feb;51(2):496-502 



J Clin Microbiol. 2013 Feb;51(2):496-502 





Management and Outcome of Permanent Pacemaker and 
Implantable Cardioverter-Defibrillator Infections 

 
  

 Sohail MR et al J Am Coll Cardiol 2007; 49: 1852 







Management and Outcome of Permanent Pacemaker and 
Implantable Cardioverter-Defibrillator Infections 

  

Time from remocal and reimplantation of disposal (Blue) and time of 
antibiotic therapy (red) 

 Sohail MR et al J Am Coll Cardiol 2007; 49: 1852 



Antibiotic review: sepsis from catheter-related 

bloodstream infection (CRBSI)  

 
Infection  

 
Example antibiotic regimens 

CRBSI Daptomycin or vancomycin 1  
+ antipseudomonal β-lactam2,3 
+/- aminoglycoside or rifampin 4  

Fungemia 
risk 
factors 

+ echinocandin5  or fluconazole 

1 high rates of vancomycin MIC ≥ 2 µg/mL 

2 piperacillin/tazobactam, cefepime 

3 meropenem, imipenem, doripenem 

4 gentamicin, tobramycin, amikacin 

5 caspofungin, micafungin, anidulafungin 

 



Bacteriostatic Bactericidal 

Bacteriostatic and bactericidal antibacterials 

active against Gram positive 

Rolinson GN, Geddes AM. Int J Antimicrob Agents 2007;29:3–8 



Journal of Antimicrobial Chemotherapy (2009) 64, 1044–1051 



The biofilm problem 



Raad et al Antimicrob Agents Chemother 2007; 51:1656-60 



 
 A retrospective case control analysis of patients with 

staphylococcal infections receiving daptomycin or 
glycopeptides therapy 

 

Falcone M et al  Int J  Antimicrob Agents 2012:39: 64– 68 



Daptomycin: which dosages to 

what patients? 

 



≥ 1.36 L/min 

  (≥ 75° percentile) 

Clin Infect Dis 2013; 57:1568-76 



Correlation between daptomycin clearance, body weight, 

and CRCl 

p = 0.40 p = 0.07 

Clin Infect Dis 2013; 57:1568-76 
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Clinical features of 

patients with augmented 

daptomycin clearance 

Clin Infect Dis 2013; 57:1568-76 



Clin Infect Dis 2013; 57:1568-76 



Probability of target attainment (PTA) and 

toxicity in patients with severe sepsis or septic 

shock at Monte Carlo simulation 

Clin Infect Dis 2013; 57:1568-76 
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Probability of target attainment (PTA) and 

toxicity in patients without sepsis at Monte Carlo 

simulation 



Effect of antifungal treatment on mature 
Candida biofilms* 

Kucharíkova S et al., Antimicrob Agents Chemother, 2010; Katragkou A et al., J Infect Dis, 2010 



Choi HW et al. Species-specific differences in the susceptibilities of biofilms formed by Candida bloodstream isolates to 
echinocandin antifungals. Antimicrobial Agents Chemother 2007, 1520-1523  
 

Antifungals and biofilm 



Treatment of Candida in non-neutropenic patients 
(ESCMID guidelines 2012) 

Blood culture 

positive for 

yeast or empiric 

therapy (CIII) 

Start 

antifungal 

therapy 

(AII) 

Strongly 

recommended: 

echinocandin (AI) 

Moderately 

recommended:  

L-AMB or 

voriconazole (BI) 

Marginally 

recommended: 

fluconazole or 

ABLC (CI) 

Not recommended (D): 

Conventional Amphotericin B 

Itraconazole 

Posaconazole 

Combination 

 

Clin Microbiol Infect. 2012 Dec;18 Suppl 7:19-37.  



Removal of all foreign objects correlates with 
better outcomes*  

C. albicans biofilms formed on an 
implanted medical device ex. CVC, 
urinary catheter, ETT, prosthetic heart 
valve, or pacemaker play a role in the 
persistence and profileration of 
Candidiasis. Cells in biofilms are much 
more resistant to antifungal agents*.  

The echinocandins have penetration 
and action in Candida biofilms and 
thus may have an advantage in this 
setting**.  

 C. albicans adhesion as a virulence factor 

*  Nucci M et al. 2002. CID; 34: 591-599. 

** Kuhn et al. 2002. Antimicrob Agents Chemother; 46:1773-1780. 
  



Antifungal PK: Drug Distribution 

+, ≥50% of serum concentrations. 
–, <10% of serum concentrations. 

*Predicted. 
1. Dodds-Ashley ES, et al . Clin Infect Dis. 2006;43:S28-S39.  

2. Groll AH, et al. Adv Pharmacol. 1998;44:343-500. 
3. Eschenauer G, et al. Ther Clin Risk Manage. 2007;3:71-97. 

Liver/ 
Spleen Kidneys 

Gut/gall 
bladder Lungs 

Brain/ 
CSF Eyes 

Bladder
/urine 

AMB + + + + – – – 

5FC + + + + + + + 

FLU + + + + + + + 

ITR + + + + – – – 

VOR + + + + + + – 

POS* + + + + – – – 

Echino + + + + – – – 





Mycoses 2013 ahead of print 



 



Identification and management of invasive mycoses in Internal Medicine: a 

road-map for physicians 

Falcone M, Concia E, Iori I, Lo Cascio G, Mazzone A, Pea F, Violi F, and Venditti M  

Intern Emerg Med 2014 in press 



Conclusions 

  Intravascular devices are a major cause of 
infection in western countries 

  Use algorythm for appropriate diagnosis 
and therapy 

  Importance of biofilm activity of 
antibiotics and antifungals used 

  Consider the patient and individualize 
therapy 

 

 


