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• Continuous renal replacement therapy (CRRT) is the preferred dialysis modality

for critically ill children with acute kidney injury.

• The CRRT circuit (filter and tubing) needs to be changed at least every 72 hours

to ensure the integrity of the tubing and adequate flow rates. However, in many

instances, the circuit needs to be changed sooner than that because of signs of

clotting (worsening filter pressure/ pressure drop/ and or transmembrane

pressure).

• The traditional approach to the CRRT change has been to discontinue therapy,

return the blood in the tubing to the patient, load a new circuit on the machine and

prime it before reconnecting to the patient. This process can take up to 60

minutes. During this down time, patient’s electrolyte and acid base abnormalities

can worsen resulting in hemodynamic instability.

• Because of the large extracorporeal volume of the circuit relative to the blood

volume of children <12 kg, the circuit needs to be primed with normalized blood

(or blood needs to be transfused to the patient) to avoid hemodynamic events.

Repeated exposure to blood products can lead to iron overload, transfusion

reactions, exposure to infectious agents, and can sensitize the patient to different

antigens and jeopardize future kidney transplant if the patient develops end stage

renal disease.

Materials and Methods

Introduction

• Bridging exchange of the CRRT circuit is a safe and efficient method

that significantly reduces:

 exposure to blood products

 therapy downtime, and

 hemodynamic instability.
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Technique Description

New CRRT Machine:

1. Set up the new circuit on a separate machine and complete the priming process and

prime test.

2. Set the new machine in “run” mode and set the blood flow rate to 50 mL/min. Place the

machine in “pause”. All other rates (replacement fluid, dialysate and fluid removal)

should be set to zero.

3. Attach double female luer lock adapter to the arterial blood line.

4. Attach a fluid-collection bag (Discard bag) to the venous blood line to collect the spent

prime solution.

Old CRRT Machine (approximately 2 minutes):

1. Decrease blood flow rate to 50 mL/min and place the machine in “pause”.

2. Clamp “access” and “return” blood lines of circuit, and “arterial” and “venous” limbs of

the dialysis catheter.

3. Disconnect “access” blood line from the dialysis catheter and flush catheter with saline

and pack with heparin.

4. Connect the “access” line to a bag of normal saline via a spike connector.

5. Disconnect the “return” line from the dialysis catheter and flush catheter with saline and

pack with heparin.

6. Connect the “return” line from “old machine” to the “access” line on the “new machine”

via a double female luer lock.

• In an attempt to limit dialysis down time and reduce the requirement for additional

blood exposure, we adopted (with minor modifications) the technique of Rapid

Exchange of Continuous Renal Replacement Therapy (RECRRT), as initially

described by Yorgin et al. in 2006, which we refer to as the bridging technique.

• Circuits that would have required a blood prime were preferentially chosen for

bridging.

• Of the 220 circuits that were changed, a total of 99 (45%) circuits would

have required blood priming. Forty-three of these (43%) were changed by

bridging thus decreasing the exposure to blood products by nearly half.

• Of the circuits that were bridged, the majority 43 of 59 (73%) were

performed for patients whose circuits would have required blood priming.

• The time required for circuit change by bridging (6.3±3 min) was

significantly (p< 0.005) shorter than the time needed for conventional circuit

change (58±14 min), thus reducing the dialysis down time.

From January 2013 to July 2015, 220 CRRT circuits were changed in 35 patients.

Circuits changed by Bridging

59 (27%)

Other Circuits 

16

Would have 

required a

Blood Prime

43

Circuits changed by Reinitiation

161 (73%)

Bridging could not be 

done: 93
• Rapid circuit loss: 41

• Patient off for procedure: 36

• Trial off therapy: 7

• Technical issues with machine: 9

Elective 

reinitiation 

68

• Bridging was well tolerated as only one episode of hemodynamic adverse

event was recorded during 59 circuit changes.

• In contrast, hemodynamic adverse events were recorded in up to 19% of

conventional circuit changes (data included from 2013 only).

Transfer of blood from Old to New CRRT Machine (approximately 4 minutes):

1. Unclamp the “access” and “return” lines on both “old” and “new” circuits.

2. Simultaneously press start on both machines.

3. Continue priming until the new CRRT machine has blood throughout the circuit path by

visual inspection

4. Stop both machines. Clamp “access” and “return” blood lines of both machines.

Connect new CRRT Machine to patient (approximately 2 minutes):

1. Connect “access” blood line to the “arterial” limb of the dialysis catheter.

2. Connect “return” blood line to the “venous” limb of the dialysis catheter.

3. Unclamp “access” and “return” lines of the circuit as well the “arterial” and “venous”

lines of the dialysis catheter.

4. Resume CRRT and adjust the blood, replacement, dialysate, and patient fluid removal

rates as required by CRRT prescription.

5. Remove and discard the old circuit.

Transfer of blood from Old to New machine


