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GUIDELINES

a. No clear differences in haemodialysis adequacy results have been
demonstrated using standard unfractionated heparin and low molecular
weight heparins. (Level Il evidence, limited data)

b. No differences in dialysis adequacy results are achiey€d using different
low molecular weight heparins. (Level Il evidence, 4

c. Thereis no clear difference in the risk of thrombgfis
with low molecular weight heparins compared#vitystarfard heparins,
although the results of individual studies hgye beer§uite variable.
(Level I evidence)

SUGGESTIONS FOR CLINICAL ZARBE

(Suggestions are based on Level llland IV e ce)

Low molecular weight hepar @ Hs) have been suggested to have a
number of other potentigl be gAvith regard to bleeding risk,
anticoagulant efficacyisk of heparin-induced-thrombocytopaenia and lipid

profile. These ben

. d more convenient to use given their once-only bolus
method of &g btration; this may be an important consideration for some
centres and Swwft groups of patients. (Opinion)

This convenience is balanced by the substantially higher cost of these
agents compared with unfractionated heparin. Until more data directly
comparing the two becomes available, individual units should make a
decision based on whether the extra cost can be justified by the issues of
convenience. (Opinion)

LMWHs have a limited duration of action, so a single bolus injection may
not provide adequate anticoagulation for long dialysis sessions (e.g.
overnight dialysis).

Background

Haemodialysis is a life-sustaining therapy for individuals with end-stage kidney
disease (ESKD). The treatment involves the passage of the individual’s blood
through an extracorporeal circuit, and anticoagulation is required to prevent clot
formation and interruption of the haemodialysis session.
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Thrombosis in the dialysis lines may result in suboptimal dialysis and thus reduce
dialysis efficiency. Similarly, coating of the dialysis membrane by microthrombi can
potentially impair dialysis adequacy.

Traditionally, anticoagulation during haemodialysis has been achieved using
unfractionated heparin (UFH) but more recently, a variety of LMWHs have been
shown to have similar or better risk-benefit ratios when used as systemic
anticoagulants for other conditions in the non-kidney disease population (Petersen et
al 2004; Quinlan et al 2004).

This guideline will examine the effects of different intradialytic heparin regimens on

haemodialysis adequacy.

Search strategy

Databases searched: MeSH terms and text words f&“iglysis Were combined with
MeSH terms and text words for adequacy and anticoa I0n and then combined
with the Cochrane highly sensitive search stra rqpdomised controlled trials.
The search was carried out in Medline (1966 — ek 2 2004). The Cochrane
Renal Group Trials Register was also seggeched als not indexed in Medline.

Date of searches: 27 July 2004.

What is the evidence? O
Saltissi et al (1999) randomi 36 adult patients undergoing 3 times-weekly
maintenance dialysis thel® g cellulose-based hollow fibre dialysers to receive

sodium (Clexane) (1 mg/kg body weight) or to continue
(50 1U/kg bolus then 1000 1U per hour infusion) for 12
then crossed over for a further 12-week period. Although the
terest was efficacy and safety with regard to coagulation, Kt/V
values were available for only 20 patients. The mean Kt/V on Clexane was 1.45 +
0.16 compared with 1.46 + 0.13 using unfractionated heparin (p = 0.79).

Polkinghorne et al (2002) randomised 21 patients undergoing 3 times-weekly
maintenance haemodialysis to either boluses of dalteparin (2500 units), enoxaparin
(40 mg) or danaparoid (34 units/kg) for 4 weeks. The purpose of the study was to
collect pharmacokinetic data but urea reduction ratios were measured and analysed.
Overall, there was no significant change in the urea reduction ratio over the course of
the study for any of the regimens analysed.

Stefoni et al (2002) performed a randomised cross-over trial in which 28 patients on
hemodialysis and 26 on hemodiafiltration were administered standard heparin during
dialysis for 18 months. In the following 18 months, they were given LMWH during
dialysis. The authors concluded that routine use of LMWH during hemodialysis is a
safe and effective alternative to unfractionated heparin and Kt/V and URR were not
significantly different between either phase of the trial. However, this trial had
inadequate allocation concealment, method of randomisation and blinding and is
considered to be low quality Level Il evidence.
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A meta-analysis of 11 randomised trials (Lim et al 2004) comparing various LMWHs
with unfractionated heparin found no difference in the risk of bleeding events (RR
0.96, 95% CI: 0.27-3.43), vascular access compression time (weighted mean
difference -0.87, 95% CI. -2.75-1.02) or circuit thrombosis (RR 1.15, 95% CI: 0.07—
1.91). Of note, most of the included studies were of poor quality, had a high degree
of variability in design and dosage, and a relatively short follow-up period. The study
results were also highly variable for both endpoints (p test for heterogeneity 0.03, F =
62.7% and 57.3%, respectively).

LMWHSs do not seem to reduce dialysis adequacy, with no change in haemodialyser
fibre bundle volume seen in patients after a change from unfractionated to LMWH
(Lai et al 1996).

Summary of the evidence

Little data is currently available regarding the effect
regimens on haemodialysis adequacy, with a total of
randomised controlled trials of poor quality. In j#es
types of heparin regimens has not been show! ence measures of dialysis
adequacy. This is true when enoxaparin jp comp&g# with standard unfractionated
heparin, and also when it is compared lteparin and danaparoid but the data
limitations mean that a significant differe cannot be excluded.

More data is available regarding t Qﬁ@' s of different heparin subtypes on the risk

of haemorrhage and thrombggis in 2n@#fent meta-analysis of 11 trials. No difference
between the agents was &jfled however, the included studies were generally of
d hi

rent @nticoagulant
ts enrolled in 3 small
ies, the use of different

poor quality and gener: variable results.

What do the@ elines say?
Kidney Diseas omes Quality Initiative: No recommendation.

British Renal Association: No recommendation.
Canadian Society of Nephrology: No recommendation.
European Best Practice Guidelines: No recommendation.

International Guidelines: No recommendation.

Implementation and audit

Consideration should be given to ongoing measurement of adequacy (either locally
or by database e.g. ANZDATA) in those patients changed over to LMWH.
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Suggestions for future research

1. Given the paucity of available information, prospectively collected data relating to
dialysis adequacy and anticoagulation type would be of interest.

2. Although a trial examining the effect of different anticoagulant regimens on
dialysis adequacy is not a high priority, a large RCT with adequate follow-up
examining the effects of different anticoagulant regimens on thrombosis and
haemorrhage is required. The collection of adequacy data during a study of this
sort would be worthwhile.

prospective observational dataset such as the Dialysis
Patterns Study would provide useful information abo
outcomes. This could precede the running of an R

O
O
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Appendices

Table 1 Characteristics of randomised controlled trial evidence

Study ID Stud Intervention Intervention Follow u
(author, N D Y Setting Participants - | | K P lcomments
year) esign (experimental group) |(control group) (weeks)
Randomised aDt'gZﬁ: dcti n;res Enoxaparin bolus Hegarin 50 1U/kg as 12 weeks Srerrfgltsoglfe%j
Saltissi 1999 136 |controlled hospitals in 36 adult patients established on |immediately before ing dose followed |then cross- after P
- - Sp maintenance haemodialysis dialysis at 1mg/kg 0 1b)/hour over into .
clinical trial |Brisbane, body weight hce infusion  lother arm |€©SSINg
Australia y 9 over
1. Daltepa 0
. Single satellite L . unit IV bo
Polkinghorne Randomised dialysis centre in 36 adult dialysis patients aged > E iN0 mg
21 |controlled over 18 yrs and stable for at 4 weeks
2002 clinical trial Melbourne, least 3 months
Australia 3. papargld 35
bolus

Table 2 Quality of randomised trials

Study ID Method of allocation Blindin Intentlpn-to-treat Loss to follow up (%)
(author, year) |concealment analysis
. . (outcome
(participants)|(in ators) assessors)
Salitissi 1999  [Not specified No No No Unclear 13.9
Polkinghorne i
2002 Not specified No o] No Yes 19
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Table 3 Results for continuous outcomes

Study ID
(author, year)

Outcomes

Intervention group
(mean [SD])

Control group
(mean [SD])

Difference in means
[95% CI]

Saltissi 1999

Kt/V as measured using Cobe system

1.45 (0.16)

1.46 (0.13)

0.01 (95% CI:-0.09, 0.11)

Polkinghorne 2002

Urea reduction ratio

Enoxaparin 72.1 (1.0)
Dalteparin 65.9 (1.7)
Danaparoid 66.6 (2.8)

p=ns
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