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Premature clotting of the circuit is the most common
reason for unplanned interruptions in renal replacement
therapy (RRT) and discrepancies between the prescribed
and delivered dose of RRT [1]. The recent guideline
from the Kidney Disease Improving Global Outcomes
(KDIGO) working group recommended citrate as the
first-line anticoagulant for continuous renal replacement
therapy (CRRT) [2]. For patients with contraindications
to citrate, either unfractionated or low molecular weight
heparin was recommended.

Worldwide, unfractionated heparin is the most com-
monly used anticoagulant to maintain circuit patency
[1]. The potential risks including bleeding and heparin-
induced thrombocytopenia are well known. In 2010, we
designed an algorithm to enable the nursing staff to
manage heparin during CRRT effectively and safely [3].
In response to new knowledge and changes in clinical
practice, we have revised the algorithm (Fig. 1).

The main principles of the algorithm are maintained
as follows:

1. The indication for heparin should be reviewed daily.
Heparin should be avoided in patients with an
increased bleeding risk.

2. Unfractionated heparin is administered via the
circuit unless the patient needs systemic
anticoagulation for other reasons.
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. The dose of heparin is based on actual body weight.

4. Dosing of heparin is “individualised” depending on
the patient’s risk of bleeding and previous circuit life.

5. There is no target activated partial thromboplastin
time ratio (APTTr) but APTTr <2 is maintained to
prevent overanticoagulation.

6. Nonpharmacological methods should be considered

regularly to maintain circuit patency.

The main changes to the algorithm are the following:

1. We previously suggested adding heparin to the
circuit priming solution before the blood is in
contact with plastic surfaces to coat the surfaces of
the filter membrane and circuit tubing. It has since
been brought to our attention that a randomised
controlled cross-over study in 11 patients on CRRT
showed no beneficial effect of heparin rinse on the
thrombogenicity of the circuit, complement activation
or blood leukocyte counts [4]. Therefore, instead of
using 10,000 IU heparin in 1 1 of 0.9 % saline to
prime a circuit with total volume ~270 ml, we
suggest administering a bolus of 2500 IU heparin
on connection.

2. Following the withdrawal of activated protein C
[5], a reference to this drug has been removed
from the algorithm.
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General principles

o The dose of heparin should be based on actual body weight

© Recommended heparin infusion: 10,000 iu/50 ml NaCl 0.9 %

Is this the first circuit using heparin? ® Check APTTr 4-hourly after starting a new circuit & after any change in heparin dose.
® The APTTr should be kept <2.0.

o If APTTr >2.0, reduce heparin infusion by 5 iu/kg/h or less.

No
Yes o |f circuit shows signs of premature clotting and APTTr <2.0, increase heparin by

5iu/kg/h or less.

Are there any new risk factors for bleedlng'?

Do any of the following

apply? Yes

- Confirmed or I Did previous circuit last for more than 24 hours"
suspected HIT Heparin is

- INR 220 contraindicated / \

- APTTr22.0 and should not

- Platelets < 50 Yes be used until ‘ Last APTTr during CRRT > 2.0? Last APTTr during CRRT >2.0?

- Post-op < 12 hours further review

- Bleeding in last 24 hours Yes No
No
| Off CRRT for >4h? | Off CRRT for >4h? Off CRRT for >4h? Off CRRT for >4h?
Do any of the following Heparin
apply? bolus 2500 iu Yes No Yes No L Yes
-INR1.5-1.9 into circuit
-APTTr 1.5-1.9 | + Heparin bolus No heparin Heparin bolus No heparin
- Post-op 12 24 hours 5 iu/kg/hour _2500 f” . bolus 4000 iu . bolus
- Bleeding in last 4 days Yes| yia circuit |nto+c|rcu|t . |ﬂt0+ClI'CUIt .
but not in last 24 hours Reduce Increase
~ ; Reduce 5 Increase
No Heparin No Heparin No ) Infusion by gl_fu/sll(onhby Infusion by up to Iglfuslonhbg’ up to
bolus heparin bolus heparin 5iu/kg/h orllljessg/ Siu/kg/h but nc|>lt‘ A excel;_d
2500iu bolus 2500iu bolus orless not to exceed 20iufkg/h
Do all of the following e i i 20iu/kg/h
apply? Heparin bolus
pply? ftn + + q q
-INR<L5 - 00.:" nto Reduce Reduce Canettzrien- ;z:::::z;?,;{cm Consider non- ﬁ;?:::;:;;cal
circui i i i
-APTTr<1.5 > . infusion by || Infusionby || Continue Continue || Pharmacological N Rkl .
- Post-op >24 hours 2 Siu/kg/h Siu/kg/h infusionat || infusion fneastics) s (B s
- No bleeding in last 4 Yes| 10iu/kg/h Consider adding Consider adding Consider adding Consider adding
via circuit orless Dile=s ERIED EREETD epoprostenol epoprostenol
days — epoprostenol Eo epoprostenol Pop!

Fig. 1 Algorithm for heparin anticoagulation during CRRT. APTTr activated partial thromboplastin time ratio, CRRT continuous renal replacement
therapy, HIT heparin-induced thrombocytopenia, INR international normalised ratio

The systemic effects of heparin are a potential
drawback of CRRT. We hope that our proposed algo-
rithm reduces this risk and allows effective and safe
anticoagulation.
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