The CARI Guidelines — Caring for Australians with Renal Impairment

Dialysis adequacy in children

Date written: May 2004
Final submission: January 2005
Author: Elisabeth Hodson

GUIDELINES

No recommendations possible based on Level | or Il evidence

SUGGESTIONS FOR CLINICAL CARE

(Suggestions are based on Level Il and IV sources)

In the absence of adequate data relating dialysis dose to outcomes in
children, delivered doses of dialysis for children for both peritoneal and
haemodialysis should at least equal doses recommended for adult patients.

Background

No data exist in children to show that reduced dialysis dose correlates with increased
morbidity and mortality.

It is generally recommended that delivered doses of dialysis in children should be the
same as or above those recommended for adults, pending more data.

The objectives of this guideline are to review the available evidence for the
relationship between dialysis adequacy and growth in children with end-stage kidney
disease (ESKD).

Search strategy

Databases searched: Medline (1996 to November Week 2 2003) and Embase
(1980 to November 2003). MeSH terms for kidney disease were combined with
MeSH terms and text words for dialysis adequacy. The Cochrane Renal Group
Specialised Register of randomised controlled trials was also searched for relevant
trials not indexed in Medline.

Date of searches: 1 December 2003.
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What is the evidence?

No randomised controlled trials (RCTs) examining dialysis adequacy in relation to
nutrition, growth, morbidity and mortality in children with ESKD were identified.
There are some data which suggest that increasing dialysis dose may result in small
improvements in growth rates in children. However, further studies are required to
determine the relative contributions of nutrition, dialysis dose and residual renal
function to growth.

Studies from the Mid-European Pediatric Peritoneal Dialysis Study Group (Schaeffer
et al 1999) indicate a small positive effect of higher dialysis creatinine clearances and
a small negative effect of high transporter state on increase in height standard
deviation score (SDS).

There was a trend for positive change in height SDS with increasing creatinine
clearance in 21 children on peritoneal dialysis (PD) (Holtté et al 2000). Catch-up
growth occurred in 62% of 21 children on PD with Kt/V of 3.2 and total creatinine
clearances of 69 L/1.73 m%week. Mean height SDS changed over 9 months from
-1.8 (1.0) to -1.0 (1.1) in children aged < 5 years and from 0.8 (1.3) to 0.6 (1.0) in
older children. Energy and protein intake were unchanged.

Another study found no relationship between height SDS and dialysis adequacy in
children on PD (Chadha et al 2001) but found that 7 of 12 children with residual renal
function showed catch-up growth compared with only 2 of 12 children without
residual renal function.

Children on haemodialysis who were dialysed to achieve a Kt/V of 2.0 and urea
reduction ratio of 85% and who received 91% and 156% of recommended daily
intake (RDI) for energy and protein respectively, showed an improvement in height
SDS of +0.31 SD/year (Tom et al 1999).

Albumin levels correlate negatively with Kt/V in PD but not in haemodialysis patients
(Brem et al 2000).

What do the other guidelines say?

Kidney Disease Outcomes Quality Initiative:

Minimum Delivered Dose of Hemodialysis (Adults—Evidence, Children—Opinion).
The dialysis care team should deliver a Kt/V of at least 1.2 (single-pool, variable
volume) for both adult and pediatric hemodialysis patients. For those using the U, the
delivered dose should be equivalent to a Kt/V of 1.2 (ie, an average URR of 65%).
URR can vary substantially as a function of fluid removal, however.

Prescribed Dose of Hemodialysis (Opinion). To prevent the delivered dose of
hemodialysis from falling below the recommended minimum dose, the prescribed
dose of hemodialysis should be Kt/V 1.3. In terms of URR, a Kt/V of 1.3 corresponds
to an average URR of 70%, but the URR corresponding to a Kt/Vof 1.3 can vary
substantially as a function of ultrafiltration.
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Weekly Dose of CAPD (Adults—Evidence, Children—Opinion). For CAPD, the
delivered PD dose should be a total Kt/Ve, Of at least 2.0 per week and a total
creatinine clearance (Cc;) of at least 60 L/wk/1.73 m? for high and high-average
transporters, and 50 L/wk/1.73 m? in low and low-average transporters. Clinical
judgment suggests that the target doses of PD for children should meet or exceed
the adult standards. However, there are currently no definitive outcome data in
pediatric patients to suggest that any measure of dialysis adequacy is predictive of
well-being, morbidity, or mortality. There also are minimal data regarding the real
protein needs of children, especially young children, on dialysis. It is the opinion of
the Work Group that the nutritional requirements per kilogram of body weight are
higher in children than in adults. Therefore, PD doses in children, and especially
small infants who have very high protein requirements, may have to be higher than
PD doses in adults.

British Renal Association: No recommendations for children.
Canadian Society of Nephrology: No recommendations for children.

European Best Practice Guidelines: No recommendations for children.

Implementation and audit

No recommendation.

Suggestions for future research

An international multicentre RCT could be carried out in children on haemodialysis or
on PD, comparing the effect of different dialysis doses (doses recommended for
adults compared with higher doses) on growth and total body nitrogen. In each study,
children would be maintained on the same energy and protein intake and residual
renal function would have to be measured to assess its contribution to outcomes.
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