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PRIMA TENTAZIONE DEL MEDICO….

• ATTRIBUIRE IMMEDIATAMENTE LA RESPONSABILITA’ DELLA FEBBRE AL 
CV, ANCORA PRIMA DI AVERE ESEGUITO ALCUNA INDAGINE 
DIAGNOSTICA 
• SOPRATTUTTO NEL PAZIENTE OSPEDALIZZATO (MA ANCHE NEL PAZIENTE DOMICILIARE) 

IL CV È SOLO UNA DELLE POSSIBILI CAUSE DI INFEZIONE

• RIMUOVERE IL CATETERE VASCOLARE
• IN LETTERATURA È BEN DESCRITTO CHE CIRCA IL 70% DEI CVC RIMOSSI SOLO CON 

CRITERIO EMPIRICO NON HANNO RAGIONE DI ESSERE RIMOSSI
• CRITERI PER LA RIMOZIONE IMMEDIATA DI UN CATETERE VASCOLARE? SI, MA IN CASI 

SELEZIONATI

• RICHIEDERE SUBITO DOPO LA RIMOZIONE IL POSIZIONAMENTO DI UN 
NUOVO CATETERE…



DIAGNOSI E TRATTAMENTO 
DELLE SEPSI CVC-CORRELATE
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CLABSI/LCBSI E CRBSI
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% False Negative vs. Volume of Blood

% False Negative
(blood 
culture is
negative but 
patient is really
septicemic)

37%

14%

1%

Not enough 
blood!

Courtesy of E.J Baron, PhD, Dir of Microbiology Lab, Stanford Hosp
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• THE INCIDENCE OF PVCR-BSIS WAS 
0.18% AMONG 85063 PVCS (RANGE, 
0–2.2%)

• 0.04% OF 616 405 PVCS IN 3 
AUSTRALIAN STUDIES

• THE RELATIVE RISK OF CVCR-BSI 
COMPARED TO PVCR-BSI VARIED FROM 
1.5 TO 64 

• IN 1 STUDY, THE INCIDENCE OF 
CATHETER-RELATED BLOODSTREAM 
INFECTION (CR-BSI) WAS 2.5-FOLD 
HIGHER FOR PVCS COMPARED TO 
PERIPHERALLY INSERTED CVCS

• A MEAN OF 22% (RANGE, 7%–60%) 
OF 7860 NOSOCOMIAL CR-BSIS WERE 
DUE TO PVCS

• PERIPHERAL VENOUS CATHETERS AND 
CVCS ACCOUNTED FOR A MEAN OF 
6.3% (RANGE, 4.8%–19%) AND A 
MEAN OF 23% (RANGE, 13%–33%) OF 
15936 NOSOCOMIAL BSIS, 
RESPECTIVELY
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CABSI
CATHETER ASSOCIATED BLOODSTREAM INFECTIONS 

Ø PERIPHERAL CATHETERS
v STANDARD PERIPHERAL CATHETERS
v LONG PERIPHERAL CATHETERS (MINIMIDLINE)

PLABSI
(Peripheral Line-Associated
Bloodstream Infections)

Ø CENTRAL CATHETERS
v CICC, PICC, FICC, CVO
v TOTALLY IMPLANTED
v TUNNELED
v DIALYSIS

Ø MIDLINE (PERIPHERAL)

MABSI
(Midline-Associated
Bloodstream Infections)

MRBSI? (Why not?)
(Midline-Related Bloodstream Infections)

CLABSI
CRBSI

ECC
CLABSI



CRBSI O CLABSI

RIMOZIONE O TRATTAMENTO CONSERVATIVO?





PATHOGENESIS OF BIOFILM-ASSOCIATED INFECTIONS

• Restricted diffusion of antimicrobial
agents within the biofilm matrix

Ø The EPS acts as a physical barrier, slowing down the 
diffusion of antibiotic and other antimicrobial
molecules

Ø Specific EPS components (polysaccharides and 
eDNA) can chemically interact with antibiotics

Ø EPS associated enzymes can inactivate antibiotics
Ø Significant physiological heterogeneity (gradients in 

nutrient and oxygen level: population of slow-
growing or dormant persister cells more resistant to 
antibiotics)

Ø Upregulation of efflux pumps in biofilm associated
bacteria

Ø Facilitation of horizontal gene transfer at higher
rates than planktonic cells



PATHOGENESIS OF BIOFILM-ASSOCIATED INFECTIONS

• Immune Evasion mechanisms

Ø EPS matrix physical barrier, which inhibits the 
recognition and engulfment of biofilm by immune 
cells («frustrated phagocytosis»)

Ø QS System
§ Control the expression of virulence factors
§ Influence the polarization of macrophages

(transition from a pro-inflammatory M1 state to 
an anti-inflammatory M2 state)

§ Down-regulate the expression of Pathogen
Associated Molecular Patterns (PAMPs)

Ø Resistance to reactive oxygen species (ROS) 
generated by immune cells



THE BIOFILM IS THE REASON FOR WHICH THE STANDARD OF 
CARE OF CRBSI AND CLABSI IS…



IF CATHETER REMOVAL IS NOT FEASIBLE AND SALVAGE IS
ATTEMPTED…







DIAGNOSI E TRATTAMENTO DELLE SEPSI 
CVC-CORRELATE
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RULES TO ADMINISTER ANTIMICROBIAL LOCK THERAPY (ALT)

• DETERMINE THE CATHETER FILL VOLUME TO IDENTIFY THE VOLUME OF LOCK SOLUTION

• A COMMON METHOD IS TO FLUSH THE LINE WITH NORMAL SALINE; ATTACH A NEW 5 ML SYRINGE TO THE 
CATHETER; ASPIRATE SLOWLY UNTIL BLOOD APPEARS AT THE SYRINGE TIP; THE AMOUNT OF SALINE IS THE «FILL
VOLUME» OF LOCK SOLUTION THAT SHOUD BE ADMINISTERED

• PREPARE ANTIMICROBIAL LOCK SOLUTION USING ASEPTIC TECHNIQUE UNDER STERILE CONDITIONS
IMMEDIATELY PRIOR TO INSTILLATION INTO THE CATHETER LUMEN

• THE OPTIMAL DWELL TIME IS NOT KNOWN AND MAY RANGE FROM HOURS TO DAY, DEPENDING ON 
STABILITY OF THE LOCK SOLUTION AND THE AMOUNT OF TIME AVAILABLE WHEN THE CATHETER IS NOT IN 
USE

• IN GENERAL THE DURATION OF ALT IS THE SAME AS THE DURATION OF SYSTEMIC ANTIBIOTIC THERAPY, BUT IT
DEPENDS ON THE ORGANISMS AND OTHER PATIENT FACTORS.



LOCK THERAPY OR PROPHYLAXIS

ANTIBIOTICS OR NOT?



• SPECTRUM OF ACTIVITY SHOULD INCLUDE COMMON 
OR TARGETED PATHOGENS

• ABILITY TO PENETRATE O DISRUPT A BIOFILM

• COMPATIBILITY WITH ANTICOAGULANTS

• PROLONGED STABILITY

• LOW RISK OF TOXICITY OR ADVERSE EVENTS

• LOW POTENTIAL FOR RESISTANCE

• COST EFFECTIVENESS

IDEAL LOCK SOLUTION





ANTIMICROBIAL (NON-ANTIBIOTIC) SOLUTIONS USED FOR LOCK 
THERAPY OR PROPHYLAXIS

• ETHANOL

• TAUROLIDINE

•CITRATE

• EDTA



TAUROLIDINE

• TAURINE AMINO ACID DERIVATIVE, AN ANTIMICROBIAL AGENT WITH BROAD SPECTRUM OF ANTIBACTERIAL AND 
ANTIFUNGAL ACTION

• THE METHYL DERIVATIVES OF TAUROLIDINE INTERACT WITH THE BACTERIAL WALL (PARTICULARLY FLAGELLA AND 
FIMBRIAE), CAUSING IRREVERSIBLE DAMAGE TO THE BACTERIAL WALL, WHICH CONSISTS OF AN INABILITY TO 
ADHERE (THUS AN INABILITY TO FORM BIOFILM!)

• UNLIKE ANTIBIOTICS, TAUROLIDINE ACTS BY A CHEMICAL REACTION AT THE LEVEL OF THE BACTERIAL WALL.

• THE OTHER MECHANISM OF ACTION IS THE INACTIVATION OF BACTERIAL EXO- AND ENDOTOXINS. THIS MAKES THE 
INDUCTION OF BACTERIAL RESISTANCE HIGHLY UNLIKELY.

• TAUROLIDINE HAS A BACTERICIDAL EFFECT ON GRAM-POSITIVE AND GRAM-NEGATIVE BACTERIA, INCLUDING MDR, 
AND FUNGI.

• THERE ARE CURRENTLY NO REPORTED RESISTANCES TO TAUROLIDINE.
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TAUROLIDINE: AVAILABLE FORMULATIONS

• TAUROLIDINE (1.34% OR 2%)

• TAUROLIDINE + CITRATE 4%

• TAUROLIDINE + CITRATE 4% + HEPARIN

• TAUROLIDINA + CITRATE 4% + UROKINASE



TAUROLIDINE: MECHANISM OF ACTION



TAUROLIDINE: ELIMINATION OF BIOFILM ON THE INNER WALL OF A CATHETER
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CONCLUSIONS

• CRBSI AND CLABSI: DEFINITIONS IN EVOLUTION

• CVAD INFECTIONS ARE DIFFICULT TO TREAT WITHOUT CATHETER REMOVAL

• IN SOME PARTICULAR CATEGORIES OF PATIENTS (PATIENTS HIGHLY DEPENDENT ON MANTAINING CATHETER, MOSTLY 
WITH TUNNELED OR TOTALLY IMPLANTED CATHETERS) GUIDELINES, IN CASE OF INFECTION, SUGGEST ATTEMPTING 
RESCUE BY ADMINISTERING LOCK THERAPY IN ADDITION TO SYSTEMIC ANTIBIOTIC THERAPY.

• IN CASES OF UNCOMPLICATED INFECTIONS AND LOW-VIRULENCE MICROORGANISMS, THIS STRATEGY HAS BEEN 
SHOWN TO BE VERY EFFECTIVE

• THE LOCK SOLUTIONS MOST WIDELY USED TODAY ARE NOT ANTIBIOTICS, BUT OTHER SOLUTIONS WITH ANTIMICROBIAL 
ACTIVITY.

• AMONG THESE, A VERY EFFECTIVE, SAFE, AND COST-EFFECTIVE SOLUTION IS TAUROLIDINE AS BOTH LOCK THERAPY AND 
LOCK PROPHYLAXIS (ESPECIALLY IN PATIENTS WITH HEMODIALYSIS CATHETERS AND PATIENTS ON HOME PARENTERAL 
NUTRITION)

• TAUROLIDINE HAS ALSO BEEN SHOWN TO BE EFFECTIVE TOWARD HIGHLY VIRULENT BACTERIA SUCH AS S. AUREUS, 
CURRENTLY NOT YET CONSIDERED BY GUIDELINES AS CANDIDATES FOR ERADICATION BY LOCK THERAPY



GRAZIE PER L’ATTENZIONE!
giancarlo.scoppettuolo@policlinicogemelli.it


