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Abstract
In the field of continuous renal replacement therapy (CRRT),
session length, downtime and dose require detailed research, which
will provide information important in relation to prescription,
anticoagulation and circuit material choice (membrane type and
size, vascular access site and size). In particular, it appears that
many of the data currently existing in the literature and accepted
regarding CRRT prescription and delivery in critically ill adult
patients are not strictly applicable to the paediatric setting. Further-
more, many of the available paediatric studies are small, retro-
spective or underpowered. In paediatric CRRT, epidemiological
investigations and prospective trials to investigate practical aspects
of extracorporeal therapies are welcome and urgently needed.

Del Castillo and coworkers [1] recently reported an interest-
ing prospective study in which they collected information
related to circuit life in 122 critically ill children treated with
continuous renal replacement therapy (CRRT). The variables
significantly associated with prolonged filter life were
catheters larger than 6.5 Fr, filters with surface area larger
than 0.4 m2, heparin dose greater than 15 UI/kg per hour and
use of haemodiafiltration. In the multivariate logistic regres-
sion study, haemodiafiltration, heparin dose greater than
20 UI/kg per hour, filter surface area of 0.4 m2 or greater, and
an initial creatinine of less than 2 mg/dl were associated with
a filter life of more than 24 and 48 hours. Total effluent rate of
35 ml/kg per hour was related to a filter life of more than
24 hours. No association was found between filter life and
patient outcome [1].

Although many of these findings are not unexpected, the
report deals with some important issues in paediatric CRRT.
First, heparin dose was entered into a multivariate analysis
and was confirmed to be a crucial determinant of circuit
lifespan. It is unsurprising that a positive correlation between

heparin dose and filter life exists. Unfortunately, the authors
do not provide information on the patients’ anticoagulation
parameters or the administration of anticoagulants/anti-
aggregant drugs, which might have affected blood
coagulation. However, no bleeding events related to heparin
dose were identified. It has been shown that for every
10-second increase in activated partial thromboplastin time,
the risk for filter coagulation decreases by 25% but the risk
for patient haemorrhage increases by 50% [2]. Importantly, it
remains a therapeutic challenge to use minimal amounts of
anticoagulation in order to ensure circuit life and avoid
bleeding problems.

In the reported study, longer filter life was identified in
association with larger calibre catheters, although this factor
did not achieve statistical significance in the multivariate
analysis. However, the Pediatric CRRT Registry data clearly
revealed a significant association between use of 5 Fr
catheters and shorter circuit lifespan [3,4]; the investigators
showed that 48-hour survival was 76% versus 26% for
CRRT using 8 Fr versus 7 Fr access, respectively, and it was
less than 10 hours with dual 5 Fr catheters. In the study
conducted by del Castillo and coworkers [1], the use of
‘oversized’ filters in children appeared to overcome the
influence of catheter diameter on filter lifespan and was
associated with a significantly longer filter survival. According
to del Castillo and coworkers [1], larger filters allowed higher
blood flows, optimizing shear forces and reducing protein
layering, with consequently decreased membrane clotting.
This is an interesting finding because it demonstrates for the
first time that in children the effect of minimizing membrane
saturation by using a large surface may be more important
than the increase in inner resistance (usually higher with
larger filters).
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CRRT = continuous renal replacement therapy.
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Finally, the lack of correlation between filter lifespan and
mortality is presented as a side remark by del Castillo and
coworkers [1], but in our opinion this raises an important
issue. There is growing interest in the impact that the
‘downtime’ of CRRT (the period during which treatment is not
delivered) has on treatment efficiency in adult patients [5-7].
In their randomized controlled trial of continuous venovenous
haemofiltration, Ronco and colleagues [5] reported that 425
enrolled patients received at least 85% of the prescribed
dose of haemofiltration (estimated average downtime of 3 to
4 hours). In another study [6], the mean duration of the
downtime was 5.4 hours and the prescribed ultrafiltration rate
of 35 ml/kg per hour fell to 23 ml/kg if downtime was
8 hours/day or more. This value is close to the dose in the
control group of the above-mentioned randomized trial
(20 ml/kg per day), which had a significantly higher mortality
[5]. In the more recent DO-RE-MI (DOse REsponse
Multicentre International Collaborative Initiative) trial [7], even
higher peaks of downtime duration were reported (up to
28%). Taken together, these findings highlight the impact
that downtime has on the completion of the prescribed dose
of CRRT in critically ill patients. Hence, strict monitoring of
downtime in critically ill patients with acute kidney injury has
become an emerging issue in adult patients [8].

In children, however, major points of difference must be
noted. The use of small solute clearance as a marker of
outcome in children has been questioned [9]. In the study of
Del Castillo and coworkers, prescription of a total effluent
rate greater than 35 ml/kg per hour was associated with a
filter life of more than 24 hours. There are no randomized
trials guiding the prescription of CRRT in children. A small
solute clearance of 2 l/hour × 1.73 m2 has been recommen-
ded in paediatric patients [10]. However, one must consider
the fact that by applying this recommendation in children
weighing less than 30 kg, higher small solute clearances than
those described by Ronco and coworkers [5] (namely,
35 ml/kg per hour) are delivered (Bunchman TE, personal
communication). This would render the above recommended
prescription in children very close to the ‘high volume
haemofiltration’ administered to adults [11], but maybe CRRT
dose is not the most important difference between adults and
children. Rather, practical clinical problems have significant
impact in pediatric CRRT, such as the frequent interruption of
total parenteral nutrition due to repeated interruptions to the
CRRT treatment of an anuric child that may induce severe
undernutrition and increased catabolism. The repeated blood
loss due to oversized circuits may cause anaemia and
increased need for transfusion. In our opinion, the solution of
such problems is more likely to contribute to a positive out-
come (and would deserve dedicated studies) than the
struggle to achieve a ill-defined paediatric dialysis dose.

In conclusion, increased awareness of the importance of
CRRT session length, downtime and dose are progressively
leading to more detailed research in the field of anticoagula-

tion and vascular access. In the paediatric setting, epidemio-
logical studies - such as that reported by del Castillo and
coworkers [1] - and prospective trials comparing different
extracorporeal circuit management strategies and providing
recommendations to operators in the field are welcome and
urgently needed.
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