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All vascular access devices are at risk of infection, both catheter-

colonization (CC) and catheter-related bloodstream infection 

(CRBSI) of VADs have a great clinical and economic impact on the 

management of the patient, as they increase the rate of morbidity, 

prolong hospital stay and increase medical costs

Colonization Infection



Overgrowth of colonizing bacteria

Selection of aggressive strains

Decrease in the immune defenses of the host

Colonization Infection



A microbial biofilm is a structured consortium of microbial cells 

surrounded by a self-produced polymer matrix that includes 

components from the host (fibrin, platelets, immune-globulins, etc.) 

and can be mono- or poly-microbial



Biofilm protects bacteria from the exposure to antibiotic drugs, so 

that the infection may persist despite adequate therapy

Infections resistant to treatment 

Recurrent infections
VAD removal



“A pulsatile positive “push and pause” technique that is the most appropriate 

methodology of flushing and the use of saline lock that is as appropriate as 

anticoagulant lock in prevention of occlusion”

“There are no scientific evidences that heparin or other anticoagulants lock can 

reduce the risk of occlusion of non-dialysis catheters vascular access - NDCVA”



Antibiotic Lock
Technique

Treatment

It consists in reaching a high 

concentration of antibiotic inside 

the catheter while it is not in use, 

leaving the antibiotic solution 

inside the lumen for an 

appropriate period of time 

Antibiotic lock must always be 

coupled with systemic antibiotic 

administration



• potential emergence of antimicrobial resistance

• weak scientific evidences 

Antibiotic Lock
Technique

Prophylaxis

Patients with long-term catheters and a history of multiple CRI 



Taurolidine, a derivative of the amino acid taurine, is an antimicrobial 

agent with a broad-spectrum activity against bacteria and fungi
Taurolidine



The methyl derivatives interact with bacterial cell wall destroying the 

fimbriae and  flagellae causing an irreversible injury which consists in the 

impossibility of adhesion, therefore impossibility to form the biofilm.

Taurolidine



29-year-old male with short bowel syndrome was admitted 18 times in 9 years 
for treatment of catheter-related bloodstream infections

The patient was instructed to instil 1.5 mL taurolidine 2% daily into his central line 
after finishing his HPN infusion and has continued to do so 2 years to date

Incidence of CRBSI decreased from 8.5 to 1.5 infections per 1000 catheter days

First Case Report

Taurolidine lock

Prophylaxis



Home Total Parental Nutrition – 2% Taurolidine in a non-controlled study 

in 7 patients, resulting in a decreased infection rate from 10.8 infections 

per 1000 catheter days pre-treatment to 0.8 thereafter.

Taurolidine lock

Prophylaxis



The implementation of a catheter lock with taurolidine dramatically decreased the 

incidence of CRBSI as compared to heparin in patients dependent on HPN

Taurolidine lock decreased re-infections by more than 90% when 

compared with heparin with a mean infection-free period of 641 

catheter days in the taurolidine group versus 176 in the heparin group 

Taurolidine lock

Prophylaxis



Pediatric patients HPN 

Taurolidine vs heparin 

1.1/1000 vs 8.6/1000

Taurolidine lock

Prophylaxis Same results in pediatric 
patients…



Taurolidine lock

Prophylaxis

Clinical Nutrition Supplements 7(1): 203–204. 2012

Since 2010, they switched from heparin to taurolidine 2% catheter-locks in all 
central venous accesses

Retrospective analysis in HPN population (114 adults and 37 children) that 
included all patients who were treated for 365 days with HPN in 2009 and 2010

Taurolidine was well tolerated, no side effects were reported

Taurolidine lock reduced CBRSI by 79% in adults and children compared to 
heparin



Taurolidine lock

Prophylaxis

Taurolidine reduced the 

risk for CRBSI by more than 

four times compared to 

catheters that were locked 

with saline



Six Randomized Clinical Trials between  2004 and 2013 with 431 patients, 

found that the use of taurolidine was associated with a reduced CRBSI rate 

compared to other control lock solutions, also in high-risk patients

Taurolidine lock

Prophylaxis



Resistance to taurolidine is apparently absent

Taurolidine lock

Prophylaxis



Reduction in 
total costs

Taurolidine lock

Prophylaxis

CRBSI rate pre vs per-taurolidine was 3.12 vs 0.76 episodes per 1,000 catheter days (p = 0.0058)

None of the patients reported any adverse effects. 

The total cost of CRBSI in the pre-taurolidine period was 151,264.14 euros vs 24,331.19 euros in the per-
taurolidine period.

Reduction of CRBSI events

Reduction in catheter replacement rate

Reduction in the number of hospitalizations

Reduction in the length of hospital stays per patient



Taurolidine – Clinical data infection prevention

Taurolidine efficiently prevents CRBSI 
compared to Heparin and Saline 

Taurolidine lock

Prophylaxis Taurolidine vs Heparin

Taurolidine vs Saline

Taurolidine Saline

Taurolidine Heparin



Taurolidine lock

Treatment

Taurolidine lock is known to be effective in preventing catheter-related infections

in a variety of venous access devices. Though, literature about the use of

taurolidine for TREATING catheter colonization or catheter-related blood stream

infection is scarce.



Taurolidine lock

Treatment

Conservative treatment of totally implanted VADs in twenty-six consecutive 

patients with proven CC or CR-BSI

Conservative treatment VS VAD removal

clinical condition - the type of germs - the presence of local signs of 

inflammation - the absence of metastatic or local septic complications -

the need of preserving the port for further chemotherapy



Taurolidine lock

Treatment
Conservative treatment: 2% taurolidine lock plus systemic 

antibiotic administration guided by the antibiogram. 

1 st  day: 3 ml of 2% taurolidine lock

2 nd day: aspiration and new 3 ml 2% taurolidine lock 

3 rd day: aspiration and new 3 ml 2% taurolidine lock 

4 th day: aspiration and new 3 ml 2% taurolidine lock 

5 th day: aspiration and new 3 ml 2% taurolidine lock 

6 th day: aspiration and flush with 10 ml of normal saline

7 th day: paired culture of peripheral blood and catheter blood 

Methods



Taurolidine lock

Treatment

Results

Clinical effective in 
all cases of CRBSI or 

CC

Disappearance of 
clinical symptoms, 
normalization of 

laboratory 
values and negative 

blood cultures on 
the 7th day



Taurolidine lock

Treatment

Results

Antibiotic therapy was suspended at the end of taurolidine lock treatment in all 

patients with documented negative blood cultures

VAD was also subsequently used for chemotherapy, infusions and blood samples

Only in one case, 25 days after the treatment of an episode of CRBSI due to 

Escherichia coli, the patient had recurrent clinical symptoms of infection. Blood 

cultures documented a new episode of CR-BSI from the same germ. Treatment 

with taurolidine lock and systemic antibiotics was repeated, with clinical success

No patient had any hypersensitivity reactions, or hematological side effects, or any organ toxicity 

potentially associated with the use of taurolidine

No adverse effect was reported, not even in the patient who repeated the treatment twice



Our experience suggests the clinical efficacy of 2% taurolidine lock 

for treating CC and CR-BSI of totally implanted devices in cancer 

patients

Discussion and Conclusion

2 cases of Staphylococcus aureus: 2% taurolidine lock associated with 

systemic antibiotic administration was clinically effective

Extraordinary broad antimicrobial activity associated with excellent 

tolerability in the absence of side effects and drug interactions

Taurolidine lock

Treatment



Conclusions

• The ever-increasing diffusion of vascular catheters both in the intra and extra

hospital settings unfortunately often represents an additional risk for patient

safety.

• The use of taurolidine for the prevention and treatment of catheter-related

infections in recent years has proved to be a safe, effective and cost-effective

strategy, especially in patients with long-term vascular catheters and for

nutritional support
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Thank you for your attention


