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Antimicrobial Lock Solutions in the 
Prevention of Catheter-Related Bloodstream 
Infections in Patients Receiving 
Hemodialysis 

To the Editor—There is increasing evidence that antimicrobial 
locks applied within the catheter lumen are effective at pre
venting catheter-related bloodstream infection (CRBSI), a 
source of substantial morbidity and mortality in patients re
ceiving hemodialysis (HD).1 Therefore, we read with interest 
the recently published review article by John Boyce that, in 
addition to providing a comprehensive presentation of mea
sures and recommendations for the prevention of CRBSI, 
reviewed the trials of antimicrobial lock solutions as a strategy 
for reducing the incidence of such infections in patients re
ceiving HD.2 Our own trial3 was reported in Table 3 of the 
publication and throughout the article as an observational 
study, which is apparently incorrect, and we would like to 
clarify this issue. Furthermore, data for our study group pa
tients were presented in a rather confusing way in the table, 
and this also needs to be elucidated. Finally, please allow us 
to kindly make some remarks on the recommendations given 
by the author regarding the specific antimicrobial lock so
lutions that should be considered for use in patients receiving 
HD through a catheter. 

In our study,3119 patients with chronic illness who received 
dialysis via a temporary uncuffed or nontunneled HD catheter 
were randomly assigned to receive interdialytic catheter lock
ing with either gentamicin-heparin (40 mg/mL gentamicin 
and 5,000 U/mL unfractionated heparin; ratio, 1 : 3) or tau-
rolidine-citrate (1.35% taurolidine and 4% sodium citrate; 
TauroLock [TauroPharm]) at the end of each dialysis session 
and continuously after catheter insertion. Fifty-eight well-
matched patients who had received HD via an uncuffed cath
eter in a previous period were used as historical controls. The 
catheter lock solution in the historical control group con
tained unfractionated heparin alone at a concentration of 
5,000 U/mL. Therefore, this is a single-center, open-label, 
prospective, randomized study that was conducted to com
pare gentamicin-heparin with taurolidine-citrate as catheter 
lock solutions in terms of CRBSI prevention and catheter 
thrombosis in patients receiving chronic HD who require an 
uncuffed catheter as temporary vascular access until a per
manent vascular access becomes available. Taking into con
sideration the high CRBSI rates observed in our heparin-
alone group and the fact that the preventive use of 
antimicrobial lock solutions is recommended by international 
guidelines, our decision was to exclude the heparin-alone 
control group from the randomization and to use a historical 
group instead. 

In the conclusion of his review article, Boyce2 recom
mended the use of either gentamicin in 4% sodium citrate 
or a combination of sodium citrate-methylene blue-propyl-
paraben as antimicrobial lock solutions, although no sup
porting data from the literature were provided. To the best 
of our knowledge, the currently available data do not enable 
a difference in efficacy to be identified between different so
lutions, because they have not been compared in a head-to-
head, randomized controlled trial. Indeed, our study3 was the 
first randomized trial that directly compared gentamicin-
heparin, one of the most commonly used antibiotic-based 
lock solutions, and taurolidine-citrate, a broad-spectrum an
timicrobial agent, as catheter locks in patients receiving HD. 
Although taurolidine-citrate appeared to be a safe and effec
tive alternative to the established antimicrobial agents, our 
study failed to demonstrate its superiority in terms of CRBSI 
prevention. Furthermore, other recent reviews have appeared 
to advocate the use of lock solutions containing low concen
trations of citrate in conjunction with taurolidine as the best 
choice at the moment, although the lack of sufficient efficacy 
data and clinical experience is recognized.4'5 Indeed, the use 
of such nonantibiotic locks would be a desirable solution to 
address the problem of antibiotic resistance. 

We fully endorse the recommendation made by Boyce2 for 
the routine interdialytic use of an antimicrobial lock solution 
in patients who receive HD through a catheter, because this 
strategy will definitely contribute to the reduction of infec
tious complications, which remain a major clinical problem 
in this patient population and cause substantial cost burden 
to the healthcare system. However, additional comparative 
studies are needed to possibly clarify the ideal lock solution. 
In any case, we should bear in mind that the risk-benefit 
ratio of some antimicrobial lock solutions is not clear and 
that their long-term prognostic implications are uncertain. 
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Reply to Filiopoulos et al 

To the Editor—I wish to thank Filiopoulos et al1 for their 
thoughtful comments regarding my recent article dealing with 
prevention of central line-associated bloodstream infection 
(CLABSI) in patients receiving hemodialysis.2 The authors 
point out that their study, cited in Table 3 of my review article, 
was summarized in a somewhat confusing manner. I referred 
to their study as an observational one. In fact, Filiopoulos et 
al1 randomized 60 patients to receive gentamicin-heparin and 
59 patients to receive taurolidine-citrate.3 However, unlike a 
number of other recently conducted randomized controlled 
trials that involved contemporary controls, the Filiopoulos et 
al1 trial compared patients who received the 2 new study 
regimens with 58 historical control subjects. 

The authors also state, "Boyce recommended the use of 
either gentamicin in 4% sodium citrate or a combination of 
sodium citrate-methylene blue-propylparaben as antimicro
bial lock solutions, although no supporting data from the 
literature were provided."1<pXXX) On the contrary, the random
ized controlled trials by Moran et al4 and by Maki et al,5 cited 
in Table 3, provide supporting evidence for the use of gen-
tamicin-citrate and sodium citrate-methylene blue-propyl
paraben, respectively. I agree with the statement by Filio
poulos et al1 that the ideal antimicrobial lock solution has 
not been identified to date, because several effective regimens 
have not been compared in head to head trials. 

The authors go on to state that recent reviews appeared to 
advocate the use of lock solutions containing low concen
trations of citrate in conjunction with taurolidine as the best 
choice at the moment and cite articles by Betjes5 and by Lok 
et al.7 It is true that Betjes,6 whose article was published online 
before the studies by Moran et al4 and Maki et al,5 stated that 
such combinations are theoretically the best choice at the 
moment, despite the fact that they have not been widely used 
and questions remain regarding their efficacy. However, the 

article by Lok et al7 does not make such a claim and points 
out that several recent trials using such combinations found 
no difference in the time to first CLABSI and that increasing 
use of thrombolytic therapy has been reported with the com
bination of citrate-taurolidine. Lok et al7 did mention that 
other novel antimicrobial lock solutions are promising and 
cited articles dealing with sodium citrate-methylene blue-
propylparaben, ethanol, and ethanol-citrate. Finally, I agree 
with Filiopoulos et al1 that additional comparative studies are 
needed to identify the ideal lock solution. 
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