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The evolution clock

We cannot defeat bacteria!!

(4:00 AM)



Resistance

We cannot defeat bacteria!!



Antimicrobial 

misuse

1·27 million  deaths in 2019 
directly attributable to antibiotic resistance



10.000.000 deaths due to 
multidrug resistant 

microorganisms in 2050

Antibiotic resistance



The perfect storm

Only 5 new classes of 
antibiotics in the last 20 
years

Most new antibiotics are 
variations of existing 
antibiotics



Lariocidins inhibit bacterial growth by binding to the ribosome and interfering 

with protein synthesis by inhibiting translocation and inducing miscoding



Preterm infants

High risk of LOS in very preterm infants
High morbidity
High mortality

What else can we do to achieve
zero infections?



Should we use antibiotic prophylaxis ? 

Avoid prophylactic antibiotics

Increase of resistance

No significative reduction of infections



CDC Guidelines

Do not administer systemic antimicrobial prophylaxis routinely before 

insertion or during the use of an intravascular catheter to prevent 

catether colonization or CRBSI



Prolonged initial empiric antibiotic treatment has been 
associated with increased risk of death, LOS or NEC

300 neonates  < 32 GA

No demonstrated EOS

Broad spectrum antibiotics (third generation 
cephalosporins) were associated with incresed risk 

of invasive candidiasis

3702 ELBW infants

Neonates who survived > 72h



Antibiotic exposure causes microbiota 
dysbiosis, which in turn alters innate 
and adaptative immune response to 
bacterial and viral pathogens

Increased susceptibility to infections in later life



Derived from the amino acid taurine

Taurolidine is metabolized rapidly 
via other metabolites to taurine

Taurolidine



Broad spectrum antimicrobial activity 

Taurolidine reacts with bacterial fimbriae

Destroys bacterial cell wall

Taurolidine

Bacteriostatic Bactericidal



Activity extends across a wide-spectrum of 
aerobic and anaerobic bacteria and fungi

Taurolidine



Instillation into the catheter lumen of a dose of 

antibiotic up to 1000 times the MIC 

for a duration that can go from 12 to 48 hours,

for several days,

in combination with systemic antibiotics

Lock therapy



No resistance

Short action

Advantages



Publication Study design Control group

CRBSI
per 1000 cath. 

days
(con/TS)

Catheter
Occlusion

per 1000 cath. 
days

(con/TS)

Cost
per patient

(con/TS)
EUR

Patient group

Number of
Patients

(per group;
con/TS)

Obser. time
(per group)

Catheter type

Jurewitsch et al. 1998   
J Parent. and Ent. Nutr. 

Case report Hep 100 8.5/1.5 N.D. N.D. High risk 1 1y N.D.

Jurewitsch et al. 2005, 
Clinical Nutrition

Prospective N.D. 10.8/0.8 N.D. N.D. High risk 7/7 3m to >10y Hickman/ PICC

Bisseling et al. 2010, 
Clinical Nutrition

Prospective 
randomized

Hep 150 2.0/0.2 0/0 N.D. High risk 14/16 6m/2y
Hickman/

PAC

Jonkers et al. 2012,
Clinical Nutrition Suppl.

Retrospective Hep 100 1.4/0.3 N.D. N.D. All
32

Total
1y

PICC/
PAC

Olthof et al. 2014,
Plos ONE

Retrospective Hep 150 3.0/0.5 0.55/0.27 N.D. All 167/107 1/2y
Hickman/

PAC

Wouters et al. 2018a,
AP&T

Prospective 
randomized

Saline 1.44/0.33 0.24/0.20 3’786/1’585
Normal risk vs

High risk
50/52 1y

Hickman/
Broviac/
PICC/PAC

Arnoriaga et al. 2018, Nutrición
Hospitalaria

Retrospective Saline 3.12/0.76 0.33/0.19 11’635/1’871 High risk 13/13 18/4y Hickman

Wouters et al. 2018b,
Clinical Nutrition 

Retrospective N.A. 0.60 0.12 N.D. All 270 10y

Hickman/
PAC/non-
tunneled/

PICC

Infection prevention



Lock profilattico

Pazienti in NP domiciliare

10.8        0.8/1000 gg catetere

2005

Pazienti in NP domiciliare

Trial randomizzato eparina/taurolidina

10  vs 1   CRBSI



Riduzione X4

rischio di CRBSI

Lock del catetere di almeno 30 minuti

6 Trial randomizzati. - 431 pazienti

CRBSI nei pazienti a rischio

Prophylactic lock



Standard / taurolidine

16  vs 1   CRBSI

heparin / taurolidine

8.6  vs 1.1 CRBSI

Prophylactic lock





Our enemy The Biofilm

Extracellular matrix :

Polysaccharides, lipids, 

proteins, DNA

CLABSI



Protects bacteria from immune cells 
and antibiotics 

Reduced metabolism of bacteria leading 
to reduced sensitivity to antibiotics 

Need for higher doses of antibiotic and 
for a longer duration 

Formation of new bacterial colonies with 
increased resistance to antibiotics  



CLABSI

If S. aureus, Pseudomonas, Gram neg infection  
AND 

patient not improving  72 hours after the start of 
antimicrobial therapy

Immediately if fungal infection

Remove the catheter

Stafilococcus 

aureus

Gram -

Candida



Taurolidine



Taurolidine lock vs antibiotic lock

Sherertz et al. Antimicrobial Agents and Chemotherapy. 2006

Taurolidina

Therapeutic lock



Lock the catheter for 2 hours

Therapeutic lock



And the neonate??



Taurolidina 4% + citrato

Taurolidina 2%
senza citrato

In pediatria

Effetti collaterali pressocché assenti
Senso di nausea, sapore mettalico in bocca, 

reazioni allergiche?



Nel neonato

37 neonati

21 neonati
Lock terapeutico

16 neonati
Lock profilattico

CICC / FICC / CVC a lungo termine

Lock: 0.3 - 0.5 ml Alla fine del lock riaspirare il contenuto, 
altrimenti sciacquare con fisiologica



16 neonati Lock di almeno
30 min  

Prophylactic lock

Nessuno sviluppo di CRBSI

1 episodio di conato di vomito dopo il lavaggio del cvc

Neonati con fattori di rischio: intestino corto, 
prematurità estrema, cardiopatia, chemioterapia



21 neonati

3 neonati
Rimozione catetere dopo

miglioramento cond
cliniche

18 neonati
Trattamento della CRBSI 

senza rimozione del
catetere

Lock di almeno
2 ore 

Therapeutic lock

Risoluzione delle CRBSI



And the preterm?

Effetto anticoagulante della taurolidina

Epicutaneo cava catheter

Difficoltà ad eseguire un lock anche solo per 30 min

Infusioni continue (insulina, farmaci vasoattivi)

Ostruzione del catetere (infusione minima 1ml/h)
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XII

XI
IX

X

XIIa

XIa

IXa

Xa
+VIIIa

KNG

VIIa VII
+TF

X
+Va

Prothrombin (II) Thrombin (IIa)

Fibrinogen (I) Fibrin (I) clot

+KLK

p=0.019 p=0.035

Inhibition of coagulation factors

Thrombus formation In vivo 

Catheter thrombosis: Coagulation factors

Kaptanoglu et al. 2008
à Taurolidine mildly inhibits blood coagulation factors
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Taurolidine – Inhibition of catheter occlusion

à Taurolidine inhibits catheter occlusion



Protocol

Epicutaneo cava catheter

Lock for  30 min

0.3 ml  taurolidine 2% 

Every other day

From the first day, for all the life of the catheter



Take home message

Prevention of CLABSI

Treatment of CRBSI

Decrease of catheter occlusions

Decrease of costs of hospitalization



Neonat.org
www.espr.eu/SIGs/Paediatric_Neonatal_Vascular_Access.php

Fiammetta.Piersigilli@uclouvain.be


