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This procedure outlines the clinical processes for managing patients with kidney failure.
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This procedure applies to Renal nurses who are trained and deemed competent and practice under the governance of the Renal Network (CHS, ACT Health, and Southern NSW Local Health District -SNSWLHD). 
Nursing staff employed by NSW Health to follow applicable SNSWLHD clinical procedures in relation to arterio-venous fistula and graft cannulation, central venous access device (CVAD) care and clinical emergency response/ escalation processes. They must also adhere to SNSWLHD Medication Guidelines pertaining to haemodialysis
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Patient’s with kidney disease who are assessed as requiring treatment will receive a Haemodiafiltration (HDF) treatment except those who cannot achieve a 21 Litre substitution volume (after three attempts). In this case a conventional haemodialysis treatment will be delivered. 

[bookmark: _Toc91233081]Standard Treatment
1. New chronic dialysis patients: Follow chronic pathway for first six treatments (see Attachment 1 Chronic Pathway)
2. Acute dialysis patients: Obtain an individualized prescription for each treatment
3. Chronic dialysis patients: (after the pathway is completed) 

When determining dialysis prescription, refer to relevant standing orders and chart below: 

	A. 12- 21 hours per week

	Blood Flow Rate (BFR)
	150 – 500 mL/min

	Dialysate flow
	500 mL/min 

	Dialyser Polyflux
	Dialyser surface area ≥ to 75% body surface area

	Maximum net Ultra Filtration (UF) rate
	1000 mL/hr (with nurse or carer) or 500mL/hr no assistant

	Maximum isolated UF rate 
	Not to exceed 1 Litre /30 minutes (in centre only)

	Dialysate temperature 
	36° C

	Venous pressure 
	Upper limit 250 mmHg

	Arterial pressure
	Lower limit - 250 mmHg

	Ionic Kt/V target
	≥ 1.1

	Haemodiafiltration 
	HDF >21L substitution volume achieved

	Target Dialysis Dose
	Determined by Attenuated Total Reflection (ATR)




	B. Nocturnal  >  21 hours  dialysis per week

	BFR
	200 - 250 mL/min

	Dialysate flow
	300 mL/min

	Dialyser Polyflux
	Dialyser surface area 140H – 170H or as prescribed by physician

	Target Dialysis Dose
	Physician assessed


	Dialysate temp 
	36° C

	Maximum UF rate with carer
	1000 mL/hr

	Maximum UF rate without carer
	500 mL/hr



[bookmark: _Toc91233082]Correction of low phosphate: addition of fleet enema to SoftpacTM
1. Equipment
Fleet Ready-to-Use Enema® 133mL 
Gambro SoftpacTM concentrate for Haemodialysis
Chlorhexidine 2% Alcohol 70% swab (Large)
Measuring cup
18 g Terumo drawing up blunt needle
30mL syringe

2. Procedure
Usual dose 15-30mL of Fleet enema added to 3.5L SoftpacTM. As serum phosphate levels are affected by variables such as dialyser clearance, dialysis time, blood pump speed, dialysate flow, access efficiency and diet, the amount of enema added to the dialysis solution will vary. This should be prescribed by a Nephrologist and based on pre and post dialysis phosphate levels performed once a month. 

a) Hold SoftpacTM upside-down.
b) Break frangible opening of SoftpacTM concentrate.
c) Draw up prescribed amount of phosphate enema into syringe with blunt needle. Discard unused solution in waste receptacle.
d) Inject phosphate slowly into the SoftpacTM concentrate solution via opening using blunt needle and syringe.

3. Patient Training
Home haemodialysis patients are trained by home haemodialysis nurses to ensure competent addition of phosphate to dialysate for use in the home setting.
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Medications that are dialysed off are administered post haemodialysis or at the end of dialysis. Non dialysed medications may be given anytime during the treatment as prescribed. Refer to Medication Handling Policy available on the CHS Policy and Guidance Documents Register.

Equipment
Medication to be administered
Dilutant as required
Chlorhexidine 2% Alcohol 70% swab (Large) 

Procedure
Medications are administered on dialysis using the following procedures for each type of medication:

[bookmark: _Toc91233084]2.1 Anticoagulants
Anticoagulants are administered during commencement of dialysis procedure or at other specified times. For documentation of anticoagulants, refer to patient’s clinical record prescription or National Inpatient Medication Chart (NIMC).

Heparin Sodium Injection 5000 International Units/5mL
Follow instructions on how to attach syringe to the heparin pump and setting the heparin values in the machine as per Dialysis machine Operator’s Manual. 
500 units = 0.5mL at start of treatment (load dose) then 500 units = 0.5mL/hour (infuse rate). 
Native Arteriovenous Fistula (AVF) or Arteriovenous Graft (AVG) cease 30 – 60 minutes before the end of treatment. 
Central Venous Catheter (CVC) access continue heparin till end of dialysis 
If clotting occurs in extracorporeal circuit, e.g. in venous chamber or dialyser, the stat and then hourly dosage may be increased by 500 unit increments to a maximum of 2000 units stat and 2000 units hourly. Further increases require consultation with the patient’s treating renal physician or registrar in which case, documentation is required in patient’s clinical record or NIMC. 
End times may be adjusted if prolonged bleeding occurs (in excess of 15 minutes bleeding time post cannula removal at the end of dialysis). 

 Enoxaparin Sodium (Clexane) 
Enoxaparin may occasionally be indicated for alopecia, non-Heparin Induced Thrombotic Thrombocytopenia Syndrome (HITTS) thrombocytopenia, dyslipidaemia or convenience.  It cannot be monitored using activated partial thromboplastin time (APTT), but only by the anti-Xa activity or clinically; under anticoagulation can be manifested as clotting of the dialyser. Use is not suitable where there is a high bleeding risk.
Enoxaparin has an initial half-life of 5 hours in those with normal renal function (4 hours in haemodialysis), and a terminal half-life of 9 hours (16 hours post haemodialysis).  This makes it more suitable for long dialysis as the half-life of dalteparin during dialysis is 1.9 hours.  

Short Dialysis Sessions: dialysis sessions up to 6 hours
Commence Enoxaparin as per the Medication Standing Order: Enoxaparin for Home Haemodialysis (Dialysis Session up to 6 hours). 
Check dialyser in accordance with standard procedures post-dialysis to assess for stranding/clotting.
Increase subsequent session dose of Enoxaparin if necessary, as per the Medication Standing Order: Enoxaparin for Home Haemodialysis (Dialysis Session up to 6 hours). 
If doses above those in the standing order are required, consult a Nephrologist.
If minor excessive bleeding occurs at the puncture site (bleeding controlled with prolonged local pressure), reduce the dose of Enoxaparin as per the standing order.
If major bleeding occurs (bleeding not controlled with prolonged local pressure, or bleeding from any site that requires admission to hospital or blood transfusion), consult medical staff immediately for advice.

Long Dialysis Sessions: dialysis sessions more than 6 – 8 hours (low bleeding risk)
Commence Enoxaparin as per the Medication Standing Order: Enoxaparin for Home Haemodialysis (Dialysis Session more than 6 – 8 hours) Low Bleeding Risk. Check dialyser in accordance with standard procedures post-dialysis to assess for stranding/clotting.
Increase subsequent session dose of Enoxaparin if necessary, as per the Medication Standing Order: Enoxaparin for Home Haemodialysis (Dialysis Session more than 6 – 8 hours) Low Bleeding Risk.
If doses above those in the standing order are required, consult a Nephrologist.

Long Dialysis Sessions: dialysis sessions > than 6 – 8 hours (increased bleeding risk)
Consult the Nephrologist to commence Enoxaparin. 
If under-anticoagulation is manifest within the first four hours of dialysis, then consult the Nephrologist for an increase of the bolus dose. Under anticoagulation manifest after 4 hours dialysis requires an increase in the infusion rate. 
Subsequent dose adjustment will require discussion with the Nephrologist. 

Lepirudin 50mg vial in powder form:  
Draw up 5 mL Sodium Chloride 0.9% solution.  Reconstitute Lepirudin with sodium chloride 0.9% solution. Draw up appropriate amount as ordered. Swab arterial port of arterial blood line then inject Lepirudin dose. 

Orgaran 375 units/mL
Swab arterial port of arterial blood line then inject Orgaran dose. 

[bookmark: _Toc91233085]2.2 Antibiotics 
Administered during or at completion of haemodialysis (refer to dialysis of drugs chart) via service line of venous drip chamber. 
1. Prepare antibiotic to be administered as per instructions
2. Ensure service line of the venous drip chamber is clamped  
3. Attach syringe to the service line. While maintaining pressure to the plunger, open the service line clamp and administer the antibiotic slowly over 30- 60 seconds.  Clamp service line once completed. 
4. If using an infusion pump, attach infusion line to the service line. Open the clamp and run medication through as prescribed. Clamp service line once completed

[bookmark: _Toc91233086]2.3 Erythropoietin (EPO)
EPO comes in different doses in prefilled syringes.  Swab venous port of venous blood line then inject EPO dose. Given towards end of dialysis session.

[bookmark: _Toc91233087]2.4 Iron
2.4.1 Iron Polymoltose
Equipment
Note: First testing dose of iron (can also be given in Hospital in the Home (HITH) for satellite patients) Test Dose: 100mg in 100mL 0.9% Normal Saline over 60 minutes
Iron Polymaltose 100mg/ 2mL 
Sodium Chloride 0.9% 10 mL x two
Drawing up needle
30 mL luer lock syringe
Flow control tubing for springfusor
Springfusor (one hr)

Consecutive Doses
Iron Polymaltose 100mg/ 2mL
10 mL luer lock syringe
Drawing up needle

Procedure
Administer infusion in the first hour of dialysis for first dose.
Observe the patient closely during the infusion for:
Pruritus, headache, hypotension, tachycardia, flushing, nausea, vomiting, chest tightness, shortness of breath, dizziness, or joint and muscle pain.
Observe patient during infusion. At the first sign of any adverse reaction, discontinue infusion, inform medical officer, and request patient review.
Medical officer should be informed before commencing infusion and be in close proximity to the acute unit for the first 15 minutes of the infusion.
Record BP and Pulse every 5 minutes for 15 minutes.

First Dose Iron Infusion: Use springfusor to administer.
Dilute iron dose with sodium chloride 0.9% solution to make solution of 20 mL using a 30mL luer lock syringe. 
Disconnect saline line and connect stopcock to reinfusion line of arterial line. Connect saline and iron to the stopcock inlets. 
Unclamped reinfusion line and open iron infusion. Ensure saline is closed

Consecutive Iron Infusions: If heparin pump not in use, Iron can be administered anytime during haemodialysis otherwise give at the last hour after adjustment of anticoagulant
Draw up 2 mL iron in 10 mL luer lock syringe
Administer the last hour of anticoagulant dose to patient by bolus before connecting iron infusion to heparin pump
Clamp heparin line, discard heparin syringe then connect iron infusion syringe to the heparin pump on machine. Note amount of anticoagulant patient received for documentation
Run iron (Fe) infusion at 2mL/hr 

[bookmark: _Toc91233088]2.4.2 Iron Sucrose

Note: Testing does is no longer recommended. See reference 30. 
Equipment
Iron sucrose 100mg/5mL     
10mL luer lock syringe
Drawing up needle
Procedure
Observe the patient closely during the slow push for:

Pruritus, headache, hypotension, tachycardia, flushing, nausea, vomiting, chest tightness, shortness of breath, dizziness or joint and muscle pain.

If any of the above symptoms occur, discontinue immediately, and observe patient closely. Inform doctor and request for review and/or call the ambulance.

Serious hypersensitivity reactions and anaphylaxis may occur. These reactions may occur even when a previous dose has been tolerated. Resuscitation facilities must be readily available in acute dialysis unit. In community, stop the iron infusion, call the ambulance and monitor patient closely until ambulance arrives. Start resuscitation if required. 

Administration: 
· Draw up 5mL iron sucrose in 10mL luer lock syringe.
· Administer as a push dose ove 5 minutes During the first half/first 2 hours of dialysis into venous infusion line ( venous chamber) of dialysis machine (Note: Iron sucrose is not dialysed off in HD, HDF/ High flux). 
· Observe patient during and for 30minutes after administration. Record follow up MEWS 30 minutes after administration of I.V Iron sucrose, including BP, pulse, respiration and oxygen saturation.

	Nursing Alert:
Hypersensitivity reactions may occur. All iron infusions carry a risk of anaphylaxis.
Check previous history of sensitivity to iron and other allergies.




[bookmark: _Toc91233089]2.5 Glucose 50% in 50mL
 See CHS Diabetes Management including Hypoglycaemia, Intravenous (IV) insulin Infusions and Insulin Pumps (Adults only) 

[bookmark: _Toc91233090]2.6 Calcium Chloride 100 mmol in 250 mL Sodium chloride 0.9%
Refer to Calcium chloride infusion for regional citrate therapy and Therapeutic Plasma Exchange standing order 

[bookmark: _Toc91233091]2.7 Sodium chloride 0.9%
Equipment 
· Sodium chloride 0.9% (1L bag solution and 10 mL ampoule) 

Procedure
1. Priming and rinsing of the extracorporeal circuit – 500- 1000 mL Sodium chloride 0.9% is used as per Operator’s Manual for Dialysis Machine 
2. Discontinuation of haemodialysis 300 mL Sodium Chloride 0.9% is used to return patient’s blood
3. Flushing of the following: 
· Arterial and venous lumens of CVC - 10mL of Sodium Chloride 0.9% used. 
· Arterial and Venous Cannula post insertion of Arteriovenous Fistula (AVF)/ Accessory Vein Ligation (AVL) – 5mL of Sodium Chloride 0.9% in each cannula.
· Management of hypotensive episode during dialysis – 100 to 200 mL bolus of Sodium Chloride 0.9% administered through the saline infusion line depending on the severity of the hypotension and the patient’s symptoms.
· Extracorporeal circuit during anticoagulant free haemodialysis. Refer to anticoagulant free haemodialysis. 

[bookmark: _Toc91233092]2.8 CVC locks: 
Southern New South Wales Local Health District (SNSWLHD)
Heparin locks 5000 units/mL after each dialysis administered as per SNSWLHD Medication Guideline-Haemodialysis

ACT
Gentamicin 16.5 mg, sodium citrate 52 mg in 5mL sodium chloride locks is preferred locking medication for TVC. Draw up similar amount locking solution as per tunnelled CVC indicated. (Allowing  0.1ml or 10% extra locking solution in each lumen).
Taurolock Hep500IU in 5mls is used for patient who allergy to gentamicin. Draw up similar amount locking solution as per tunnelled CVC indicated. (Allow 0.1ml or 10% extra locking solution in each lumen).
In patients with documented HITTS use trisodium citrate locks (to be authorised by treating renal physician). Or Gentamicin citrate lock.

[bookmark: _Toc91233093]2.9 Lignocaine
Intradermal administration of lignocaine 1% sodium chloride (0.5-1mL) prior to insertion of cannulas under aseptic technique.
Emla cream can be applied by the patient on the AVF/AVG graft 60 minutes prior to presenting for a dialysis session. This should be removed prior to cannulation.
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Note: 
Return of patients’ blood is always done using online fluid or sodium chloride 0.9%. Runoff on air is not permitted.

[bookmark: _Toc91233095]3.1 Single needle haemodialysis treatment
Equipment
Haemodialysis machine with Single Needle capability
Single Needle Cannula 
Y connector for CVC 

Procedure
Refer to Haemodialysis Single Needle treatment in Operator’s Manual 

[bookmark: _Toc91233096]3.2 Double needle haemodialysis treatment
Refer to Haemodialysis Machine Operator’s Manual

[bookmark: _Toc91233097]3.3 Haemodiafiltration (HDF)
Refer to Haemodialysis Machine Operator’s Manual

[bookmark: _Toc91233098]3.4 Isolated ultrafiltration (UF)
Follow Haemodialysis machine Operators manual 

[bookmark: _Toc91233099]3.5 Blood volume monitoring (BVM)
Follow Haemodialysis machine Operators manual 

[bookmark: _Toc91233100]3.6 Haemocontrol
Physician order is required 
Refer to Haemodialysis Machine Operator’s Manual

[bookmark: _Toc91233101]3.7 Calculation of distribution volume (Watson’s formula)
Refer to Refer to Haemodialysis Machine Operator’s Manual
Refer to Standard Haemodialysis Prescription for target ionic clearance value

[bookmark: _Toc91233102]3.8 Cannulation of an Arterio-Venous Access (AVF or AVG)
Note: Cannulate in direction of flow

Equipment
· Bedside table
Haemodialysis Machine set up and primed ready for use
2 x cannula 
sterile drape, gauze,  Pre-filled saline syringe 5mls x2 (or normal saline 10mls, 5ml syringe x2, drawing up needle)
If local required - lignocaine, 3ml syringe, drawing up needle, 25g needle, ‘lignocaine’ sticker 
Tape/steri- strips
tourniquet for AVF
Personal Protective Equipment (PPE)
 Chlorhexidine2% Alcohol 70% swab stick or Betadine swab stick 

Considerations
Assess haemodialysis access for patency (using stethoscope), infection, haematoma, oedema or aneurysms before cannulation
Two cannulation attempts per staff member to a maximum of four attempts.
Avoid cannulating through haematomas, aneurysms, and painful and/or inflamed areas. 
Note other vessels which cross the fistula

1. For AVG - Determine flow direction by consulting operation record/CV5 

Procedure
1. [bookmark: _Hlk75941098]Gain patient consent for the procedure, as per Consent and Treatment Policy
2. Ensure patient has washed hands and access site with Triclosan
3. place protective barrier pad /bluey under access limb and Position loose tourniquet if required 
4. Perform hand hygiene 
5. Clean trolley with detergent impregnated wipes allowing to dry completely
6.  Prepare aseptic field and open equipment 
7. Don PPE
8. Perform hand hygiene and don nonsterile gloves, or sterile gloves for difficult cannulation and new staff
9. Prepare and check equipment including local anaesthetic if required.  For cannula -Check clamps and ensure caps on securely but not too tight
10. Place blueynder access limb
11. Clean access with appropriate antiseptic and allow to dry 
12. If required, inject local anaesthetic and allow time to work 

Arterio-Venous Graft (AVG)
1. Grasp cannula by wings, bevel facing up (black dot uppermost)
2. Locate and stabilize graft with fingers, using three-point technique and ensuring aseptic non-touch technique is maintained
3. Insert needle into the graft at a 45° angle until bevel is no longer visible
4. [bookmark: _Hlk75940543]Flatten angle of insertion and advance. 
5. Check flashback and Secure cannula with tape or steri-strips, using the chevron technique and covering insertion site
6. Loosen cap from cannula allowing blood to fill to end of tubing and clamp 
7. For blood collections attach vacuette, unclamp cannula and fill required blood tubes. Clamp cannula
8. Attach pre-filled saline syringe /sodium chloride 0.9% in 5mL syringe to cannula. Unclamp cannula
9. Flush cannula. Leave syringe in situ and clamp cannula 
10. Check for extravasation (pain or swelling)
11. Insert second cannula using same technique

Arterio-Venous Fistula (AVF):
1. Tighten tourniquet- can be done by patient if able or  using gauze to prevent contamination of gloves
2. Grasp cannula by wings with bevel facing up (black dot uppermost)
3. Locate and stabilize vessel with fingers, using three-point technique and ensuring aseptic non-touch technique is maintained

4. Insert needle through the fistula at 25% angle until bevel is no longer visible
5. Flatten angle of insertion and advance. 
6. 
7. Check flashback and Secure cannula with tape or steri-strips, using the chevron technique and covering insertion site
8. Loosen torniquet - can be done by patient if able or  using gauze to prevent contamination of gloves
9. Loosen cap from cannula allowing blood to fill to end of tubing and clamp 
10. For blood collections attach vacuette, unclamp cannula and fill required blood tubes. Clamp cannula
11. Attach pre-filled saline syringe/sodium chloride 0.9% in 5mL syringe to cannula. Unclamp cannula
12. Flush cannula. Leave syringe in situ and clamp cannula 
13. Check for extravasation (pain or swelling)
14. Insert second cannula using same technique



[bookmark: _Toc91233103]3.9 Accessing the CVC using TEGO® needle free connector for blood collection

Note:
For blood collection other than coagulation (Coags), remove locks (3 mL) from each lumen, then collect the blood using BD Vacutainer Luer-Lok Device.

When taking blood for coagulation studies (APTT, INR) remove locks from both lumens, flush lumens with 10 mL of Sodium Chloride 0.9%, and wait 1 minute. Withdraw 5mL of blood from 1 lumen and discard. Attach Vacutainer and obtain blood.

Note:
Collecting of Blood Cultures is a STANDARD Aseptic Non-Touch Technique using sterile gloves
For Blood culture collection refer to Blood Culture Collection Procedure. Take blood cultures first then other blood tests as required.

Equipment 
•	Bedside table
•	sterile drape x1; 1x protective barrier pad (Bluey)
•	4x Chlorhexidine 2% Alcohol 70% swabs (large)
•	PPE including safety glasses or face shield
•	Nonsterile gloves
•	2x Prefilled saline syringe 10mls or 2x 10 mL ampoules of Sodium Chloride 0.9%, 1x drawing up needle, 2x 10 mL Luer syringes
•	2x 3mL Luer syringes
•	BD Vacutainer Luer-Lok Device 
•	Blood tubes 
•	Blood Culture bottles if required
•	Locking solution

Drawing up needle
•	2x3ml Luer syringe
•	Catheter lock label and pathology blood labels

Procedure 
1.	Gain the patient’s consent for the procedure, as per Consent and Treatment Policy
2.	Perform Hand Hygiene 
3.	Position patient in a supine position and place protective barrier pad /bluey under the CVC lumens
4.	Instruct the patient to turn head away from the CVC site and not to talk during the procedure
5.	Perform Hand Hygiene
6.	Clean trolley with detergent impregnated wipes allowing to dry completely
7.	Prepare aseptic field and open equipment 
8.	Don PPE 
9.	Perform Hand Hygiene and don non-sterile gloves
10.	Clean the hub of the TEGO® NEEDLE FREE CONNECTOR ® connector with 2 Chlorhexidine 2% Alcohol 70% swabs vigorously for at least 15 seconds each swab, allow to dry for 20 seconds
11.	Attach 3mL syringe into TEGO® needle free connector ® connector. You can now place syringe onto bluey as you have protected key site /part
12.	Repeat steps 10 and 11 for other lumen
13.	Withdraw 3mL of blood from each lumen
14. Replace 3ml syringe with BD Vacutainer Luer-Lok Device. Follow the correct order of the draw for collecting required bloods. Follow note sections above for collecting Coagulation studies and Blood Cultures. 
15.	Replace BD Vacutainer Luer-Lock Device with saline in 10ml syringe and flush both lumens using pulsatile positive pressure flushing technique
17. Draw up correct amount of locking solution (volume of lumen plus 0.1ml or 10%) into 3 mL syringe and immediately or without releasing syringe from your hand administer lock into CVC lumen.
18.	Attach catheter lock label
19. Clearly label all specimens with patient details and complete and sign pathology request. 

[bookmark: _Toc91233104][bookmark: _Toc389473279]3.10 Accessing the CVC using TEGO® needle free connector for dialysis 

Note:
This is STANDARD Aseptic Non-Touch Technique using Non sterile gloves.

Equipment 
· Bedside table
· sterile drape x1; 1x protective barrier pad (Bluey)
· 4x Chlorhexidine 2% Alcohol 70% swabs (large)
· PPE including safety glasses or face shield
· Nonsterile gloves
· 2x Prefilled saline syringe 10mls or 2x 10 mL ampoules of Sodium Chloride 0.9%, 1x drawing up needle, 2x 10 mL Luer syringes
· 2x 3mL Luer syringes

[bookmark: _Toc389473280][bookmark: _Hlk77780000]Procedure 
1. Gain the patient’s consent for the procedure, as per Consent and Treatment Policy
2. Perform Hand Hygiene 
3. Position patient in a supine position and place protective barrier pad /bluey under the CVC lumens
4. Instruct the patient to turn head away from the CVC site and not to talk during the procedure
5. Perform Hand Hygiene
6.  Clean trolley with detergent impregnated wipes allowing to dry completely
7. [bookmark: _Hlk75941359]Prepare aseptic field and open equipment 
8. Don PPE 
9. Perform Hand Hygiene and non-sterile gloves

10. Clean the hub of the TEGO® NEEDLE FREE CONNECTOR r with 2 Chlorhexidine 2% Alcohol 70% swabs vigorously for at least 15 seconds each swab, allow to dry for 20 seconds
11. Attach 3mL syringe into TEGO® needle free connector. You can now place syringe onto bluey as you have protected key site /part
12. Repeat steps 10 and 11 for other lumen
13. Withdraw 3mL of blood from each lumen
14. For blood collection. Replace 3ml syringe with BD Vacutainer Luer-Lock Device. Follow the correct order of the draw for collecting required bloods. Follow 3.9 note section above for collecting Coagulation studies and Blood Cultures. 
15. Replace BD Vacutainer Luer-Lock Device with saline in 10ml syringe and flush both lumens using pulsatile positive pressure flushing technique. Assess blood flow in and out of each lumen to ensure adequate flow for dialysis treatment.
16. Remove syringe and connect dialysis line to CVC lumen using straight on connect approach and run on as per Commencing of Haemodialysis Protocol

[bookmark: _Toc91233105]3.11 Disconnection of dialysis line from TEGO® needle free connector

NOTE:
This is STANDARD Aseptic Non-Touch Technique using Non sterile gloves.
Locking solution may change, check with dialysis unit for medication currently in use. 

Equipment 
Bedside table
Sterile drapex1; 
4x Chlorhexidine 2% Alcohol 70% swabs
PPE including safety glasses or face shield
Nonsterile gloves
locking solution: refer to 2.8 CVC locks
2x pre-filled saline syringe10 mls or 2x 10 mL ampoules of Sodium Chloride 0.9%, 1x drawing up needle, 2x 10 mL Luer syringes

Drawing up needle
2x3mL Luer syringes
1x protective barrier pad (Bluey)
1x catheter lock label
Sharps container 

Procedure 
1. Gain the patient’s consent for the procedure, as per Consent and Treatment Policy
2. Collect equipment
3. Run back patient’s blood as per Completion of Haemodialysis Protocol and disconnect dialysis line from CVC lumen
4. Place Bluey under CVC 
5. Perform Hand Hygiene
6. Clean trolley with detergent impregnated wipes allowing to dry completely
7. Prepare aseptic field and open equipment 
8. Place locking solution next to the aseptic field 
9. Don PPE 
10. Perform Hand Hygiene and non-sterile gloves

11. [bookmark: _Hlk83726029]clean the hub of the TEGO® needle free connector with 2x Chlorhexidine2% Alcohol70% swab vigorously for at least 15 seconds, allow to dry for 20 seconds. 
12. Connect 10ml saline flush to TEGO® NEEDLE FREE CONNECTOR ® and flush using a pulsatile flush technique. You can place syringe down onto bluey as you have protected key site / part
13. Repeat steps 11and 12for the other lumen
14. Draw up correct amount of locking solution (volume of lumen plus 0.1ml or 10%) into 3mL syringe and immediately or without releasing syringe from your hand administer lock into CVC lumen
15. Repeat step 14 for the other lumen
16. Remove 3mL syringes from TEGO® NEEDLE FREE CONNECTOR 
17. Attach catheter lock label

[bookmark: _Toc91233106]3.12 Weekly TEGO® needle free connector and dressing change

Note: 
This is completed at the same time as weekly dressing change. It is performed as a two-step procedure. The TEGO® NEEDLE FREE CONNECTOR is changed first, Cover the exit site with sterile drape. If CVC not to be used for more than one week revert to non TEGO® NEEDLE FREE CONNECTOR caps.

Note:
Change of Dressing and Needleless Injection Cap is a STANDARD Aseptic Non-Touch Technique using sterile gloves.

Equipment
Bedside table
1 x dressing pack
4 x Chlorhexidine 2% Alcohol 70% swabs
[bookmark: _Hlk83636202] 2 x Chlorhexidine 2% Alcohol 70% swab stick
1 x clear transparent occlusive dressing
PPE including safety glasses or face shield
Nonsterile gloves
1 x sterile gloves
locking solution (if dialysis not required, change locking solution once a week)
2x pre-filled saline syringes  10ml or 2 x 10 mL ampoules of Sodium Chloride 0.9%, 1 x drawing up needle, 2 x 10 mL Luer syringes
2 x 3mL Luer syringes
2 extra 3mL syringes and drawing up needle (for lock solution if dialysis not required)
1 x protective barrier pad (Bluey)
2 x TEGO® needle free connectors
Sharps container

Procedure 
1. Gain the patient’s consent for the procedure, as per Consent and Treatment Policy
2. Perform Hand Hygiene
3. Prepare aseptic field and open equipment and place onto sterile field.
4. Place protective barrier pad (Bluey) under CVC lumens    
5. Don PPE
6. Perform Hand Hygiene
7. Don nonsterile gloves and remove old dressing. Discard dressing
8. Perform hand hygiene and don sterile gloves
9. Connect each new TEGO® NEEDLE FREE CONNECTOR to 3mls syringe
10. Using gauze x 2 (1 to hold CVC line, 1 to remove TEGO® NEEDLE FREE CONNECTOR discard and clean vigorously around the end of lumen with 1x Chlorhexidine 2% alcohol 70% swab for at least 15 seconds to remove debris then repeat with 2nd swab. Allow to dry for 20 seconds
11. Attach new TEGO® NEEDLE FREE CONNECTOR ®with syringe attached. 
12. Repeat steps 10 & 11 for other lumen
13. Clean exit site with 2x Chlorhexidine 2% and Alcohol 70% swab stick using back and forth friction motion for 30 seconds. Allow to dry
14. Cover the exit site with semi-permeable transparent occlusive dressing. Ensure the exit site is in the centre of the dressing.
15. If dialysis is required follow 3.10 Accessing the CVC using to TEGO® NEEDLE FREE CONNECTOR for dialysis procedure, Steps 16
16. If dialysis not required attach 3mL syringes to remove locks.
17. Replace 3ml syringe with saline in 10ml syringe and flush both lumens using pulsatile technique.
18. Draw up correct amount of locking solution (volume of lumen plus 0.1ml or 10%) into 3 mL syringe and immediately or without releasing syringe from your hand administer lock into CVC lumen
19. Repeat step 16-18 for the other lumen Remove syringes
20. Attach catheter label for locking solution and label for dressing change

[bookmark: _Toc91233107]3.13 Commencement of haemodialysis via AVF or AVG

Note: All procedures are following Artis Physio Dialysis System.
Once access is cannulated dialysis can begin

Procedure
· End energy saving mode & move saline infusion line from venous connector to arterial connector ensuring clamps on all three are closed.
· Remove arterial patient line from Evaclean port & close cover on Evaclean port.
· Remove recirculator from arterial patient line & connect to arterial cannula/lumen of CVC.
· Remove venous patient line from Evaclean port & close cover on Evaclean port
· Remove recirculator from venous patient line & connect to venous cannula/lumen of CVC.
· Open clamps on arterial & venous cannulas/CVC lumens
· Start blood pump & observe arterial & venous pressures as blood flow starts 
· Start treatment when prompted to do so & increase pump speed according to dialysis prescription.
· Adjust AV limit parameters as required
· Close AV limits once correct blood flow rate established.

Prior to leaving patient:
· Ensure all machine parameters set correctly
· Replace saline used for priming with new 1L bag
· Set timer function as required
· Ensure patient lines have been secured correctly
· Ensure patient is comfortable
· Ensure patient has call bell

[bookmark: _Toc91233108]3.14 Disconnection from haemodialysis 

Procedure
Rinseback
HD closed method:
· Confirm end of treatment & select ‘rinseback’
· Clamp arterial cannula or CVC lumen
· Open clamp on saline infusion line & arterial connector/infusion line
· Start blood pump -will stop automatically at 300ml rinseback volume or stop earlier if happy with colour in venous line/cannula
· Open Clamp on arterial cannula or CVC lumen
· Apply gentle pressure to saline bag to rinseback arterial patient line & clamp arterial cannula/lumen when fluid in line rose colour
HDF open method:
· Confirm end of treatment & select ‘rinseback’
· Clamp arterial cannula/lumen & connect arterial patient line to rinseback connector & open clamp on rinseback connector
· Close clamp on venous connector/infusion line 
· Commence rinseback’ & machine will complete rinseback

Removal of cannulae
Equipment
· Gauze and 2x IV pressure pads (or other if used by patient)
· protective barrier pad (Bluey)
· PPE
· Tape, if required
· Sharps bin

Procedure
1. Disconnect arterial and venous lines from arterial and venous cannula and attach a cap to the end of each cannula
2. Ensure sharps container within reach with lid open
3. Perform hand hygiene and don PPE
4. Clean work surface with detergent impregnated wipe 
5. Prepare equipment
6. If patient holding spots provide alcohol rub for them to clean hands prior to cannula removal. Patient to don non-sterile glove and protective barrier pad (Bluey)under limb to protect clothing
7. Remove tapes from venous needle and pull back cannula a fraction to make sure it will move freely. Place a folded piece of gauze over needle entry site without any pressure to prevent inadvertently pushing needle tip through the vessel 
8. Gently remove cannula putting pressure on gauze directly over cannula insertion site, immediately after cannula removed. Discard used cannula into sharps container immediately
9. Maintain pressure until bleeding has ceased 
10. Apply IV Pressure Pad (spot). Never leave cannula site uncovered even after bleeding has stopped. 
11. Repeat process for arterial cannula

[bookmark: _Toc91233109]For CVCs see 3.11

[bookmark: _Toc91233110]3.15 Button-Hole Technique for cannulation of arteriovenous fistula 
Note: The preferred cannulation method for haemodialysis is “rope ladder”. 

An information sheet will be given to the patient describing the button-hole technique and the risk of potentially lethal fistula infections.

Button-hole cannulation has some advantages, and these may outweigh the added risks in some patients. Some patients may choose to undertake button-hole cannulation for specific reasons which they need to discuss with their Nephrologist and nurses. Buttonhole Cannulation of an AVF is performed using aseptic technique for the purpose of repeated haemodialysis.

Patient selection is an essential part of reducing the risk of infection for patients using this procedure.
Consideration of the following should be included when the decision to use button-holing technique is considered:
Patients with poor wound recovery time
Patients on immunosuppressant drugs
Patients who have nasal carriage of Staphylococcus
Patients who are known “pickers” 
Patients who have dental infections

The following are considered exclusion criterion:
Patients with a mechanical heart valve
Patients with any stenotic or regurgitant heart valve lesion, that is graded moderate or worse
Patients with a past history of endocarditis

The decision to use button-hole technique should be made by the Nephrologist and the Nursing team and the decision and reasons discussed with the patient.

Nephrologist and Nursing team are responsible for assessing the patient for suitability. Close monitoring of the button-holes and the patients general health is essential and will be carried out by the Nursing team and the Nephrologist.

Procedure
Establishing the button-holes is done by cannulating the native AVF through the same entry point, at the same angle, 8-10 dialysis sessions in a row.  
This technique is not to be used for synthetic AV grafts. 
The cannulation should be done by the patient to avoid introduction of a different tract due to a different angle being used.
The patient should keep a record of the angle and direction. 
Use the same equipment and techniques for routine cannulation. (See Renal Vascular Access for Renal Replacement Therapy in Adults guideline available on the Policy and Guidance Documents Register). Two non-bevelled drawing up needles should be included to remove each of the two scabs which form over the button-hole site.
Once the button-holes are created the patient should move to using blunt needles and should cease using local anaesthetic. 
Under no circumstances should sharp needles be used in the tract once the switch to blunt needles has been made.
If the tract cannot be found a new area should be cannulated using a sharp cannula.

Requirements for established button –holes cannulation
Cannulation equipment (see Renal Vascular Access for Renal Replacement Therapy in Adults guideline available on the Policy and Guidance Documents Register)
2 x 18 gauge non bevelled drawing up needles
Two blunt cannula 

Principles for cannulation using the button-hole technique
Infection is a major risk and meticulous attention to aseptic technique should be maintained throughout the procedure.
Use of a new needle to completely remove the scab overlying each button-hole tract.
Gentle removal of any scab, without digging or vigorous scratching.
Cleansing of the access as described in the Renal Vascular Access for Renal Replacement Therapy in Adults guideline. Ensure that the button-hole site is cleaned using the product described in the Renal Vascular Access for Renal Replacement Therapy in Adults guideline. Once the scabs have been removed a second cleaning of the button-hole should be undertaken with fresh swabs sticks as per the Renal Vascular Access for Renal Replacement Therapy in Adults guideline. Follow the manufacturer’s recommendations in relation to drying time.
Do not flip the cannula.
Prevent “hubbing” by leaving a space between the needle and the insertion site, i.e. do not push the cannula up against the skin. 
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Pre Procedure 
1. Nephrologist to identify patients with significant co morbidities and mention it on the referral to the surgeon.
2.  Haemodialysis session day prior to surgery, bloods to be followed by the admitting team– Full Blood Count (FBC), Renal Unit Profile (RUP), Full Coagulation Profile (FCP)
3. For patients undergoing peritoneal dialysis, peritoneal dialysis is performed as usual and peritoneal cavity drained 2 hours prior to surgery.
4. Start the patient on Calcitriol 0.25mcg three times a day (TDS) a day prior to surgery unless the patient has hypercalcaemia.
5. Start the patient on calcium carbonate 2 tablets three times a day on admission.
6. Stop Cinacalcet on admission.
7. Anaesthetist to insert a central venous access in theatre to permit secure blood analysis and infusion of calcium if required. 

Post procedure
Patient will be under the care of the Surgeon in the immediate post-operative period and transferred under the Renal Physician on call once discharged from ICU to the ward.

The patient’s bed is to be positioned with the head of the bed elevated to 30 degrees 
Vital signs are to be completed as per Post Operative Handover and Observations – Adult Patients (First 24 hours)
Observe the patient’s wound for bleeding, note any swelling/haematoma at operation site and report to Medical Officer if evident
Stitch cutter to be available at the patient’s bedside in case of emergency
Check drain and ensure patency, record drainage on drain bag and FBC
Ensure the patient has optimal / patent IV access. If the patient has a peripherally inserted central catheter (PICC) in situ manage as per Central Venous Access Device (CVAD) Management Procedure.
Observe the patient for respiratory distress, check oxygen saturations, observe for stridor, dyspnoea, cyanosis, report immediately if evident. Call Medical Emergency Team (MET) if indicated by Modified Early Warning Score (MEWS) as per Vital Signs and Early Warning Scores Procedure (some hoarseness/sore throat is to be expected).
Observe the patient and report any changes in their mental state including irritability, confusion, or paranoia
Observe the patient for hypocalcaemia. Ask patients if they have numbness or tingling around the mouth or if they are experiencing any muscle cramps. Check the patient for the following:
Chvosteks sign: an abnormal spasm of the facial muscles, elicited by a light tap on the facial nerve. This is a sign of tetany which is evident in hypocalcaemia 
Trousseaus sign: a test for latent tetany in which carpel spasm is induced by inflating a sphygmomanometer cuff on the upper arm to a pressure exceeding systolic blood pressure. This test is positive in hypocalcaemia 
Panadeine Forte is the preferred analgesia for renal patients post operatively.

Calcium Monitoring post operation
Serum Calcium is attended for the patient 6 hours post operation and then twice daily at 0600 hours and 1800 hours.
Notify the Renal team of the calcium results. ATR/Physician will order calcium infusion for the patient if indicated. An infusion is required if the patient’s serum calcium is <2.0 mmol/L.

IV calcium infusion
Calcium gluconate 4.4mmol in 100mL sodium chloride 0.9% is administered over 4 hours via an Alaris pump. 
1 ampoule of calcium gluconate (10mL) = 2.2 mmol Calcium
Monitor the patient’s serum calcium 4 hours post infusion and repeat IV calcium infusion if the patient’s serum calcium is <2.0 mmol/L
Consider checking the patient’s serum magnesium (Mg) levels in refractory hypocalcaemia.

Dialysis post-surgery
Withhold heparin during the patient’s dialysis for the first 24 hours post surgery. Consider regional citrate dialysis if feasible. The patient can have normal heparin dose on dialysis subsequently unless there are signs of bleeding.

Dialysate calcium bath 1.75 is to be used if the patient’s serum calcium is less than 2.1 mmol/L, use dialysate calcium 1.5 if the patient’s serum calcium is within normal range. 

Alert: IV calcium causes tissue necrosis if extravasation occurs during administration. A large bore IV cannula in an optimal vessel to ensure patency during calcium infusion is needed. Observe the patient’s IV site closely during calcium infusion administration. A PICC line is preferable access for IV calcium infusion.

Alert: Do not crush oral calcium tablets.  The tablets need to be whole to work as a calcium replacement rather than a phosphate binder. Calcium tablets should be given in between mealtimes rather than with meals.
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Potential complications and management of these complications on dialysis are listed in alphabetical order

[bookmark: _Toc91233113]5.1 Air Embolism
Common causes 
Separation of patient lines from patient cannula or CVC
A crack in the line connectors
Inadvertent displacement of central venous catheter (e.g. falling out)
Malfunction of central venous catheter clamps

Procedure 
1. Turn blood pump off and clamp venous cannula as close to the patient as possible 
2. Turn patient on left side with the head lower than the heart. This position traps air   in the right ventricle and away from the pulmonary valve 
3. Call for urgent medical help. MET in a hospital setting or 0000 in a community dialysis setting 
4. Administer high flow oxygen via face mask   
5. Monitor Blood Pressure (BP), level of consciousness (Refer to MEWS escalation)
6. Notify renal physician team leader and CNC
7. Prepare patient for transfer as ordered by physician
8. Initiate cardio-pulmonary resuscitation if necessary
9. Document all events in patient’s progress notes
10. Assess and determine cause of air embolism
11. Report faulty equipment to CNC for notification to product supplier.

[bookmark: _Toc91233114]5.2 Allergic reaction
Common causes 
Blood transfusion
Drug allergies



Procedure 
1. Cease dialysis immediately
2. Assess patient MEWS and initiate response as per CHS Management of Anaphylaxis in Adults and Children Procedure
3. Clamp lines and cannula and disconnect patient from machine.
4. Withdraw 5 mL of blood from cannula or CVC line to remove affected blood and flush with Sodium Chloride 0.9%
5. Keep cannula patent by flushing with Sodium Chloride 0.9%.
6. For patients with CVC, refer to disconnection of haemodialysis via CVC 
7. Discard the blood lines and dialyser
8. Notify ATR/ Renal physician by phone 
9. Reassure patient and request assistance from fellow team members 
10. Administer oxygen via mask in severe case
11. Continue MEWS and observation of vital signs and escalate as indicated.

[bookmark: _Toc91233115]5.3 Blood leak alarm
Common causes 
Faulty or damaged dialyser
False alarms caused by air bubbles in the dialysate compartment or dirty optical sensor

Procedure 
Major (Macro) blood leak
There will be visible blood in dialysate outlet port on the dialyser 
Cease dialysis immediately and DO NOT RETURN THE BLOOD
Flush cannula with sodium chloride 0.9%
Set up new machine and recommence dialysis 
Disinfect affected machine as per Machine Operator’s manual for blood leak
Notify CNC and company (record filter batch number of dialyser)

Minor (Micro) blood leak
No red cells are visible in the dialysate outlet port, but alarm won’t clear
Test dialysate with haemastix
· If positive return blood to patient as per Machine Operator’s manual. Replace lines and filter and resume dialysis
· If negative continue dialysis 

False alarm
Alarms can be cleared, and dialysis continued

[bookmark: _Toc91233116]5.4 Clotted lines
Symptoms
Increase in venous pressure reading
Increasing trans-membrane (TMP) pressure
Dark blood in blood lines and/or venous bubble trap
Fibrin in venous bubble trap
Visible clots in the venous bubble trap

Procedure 
1. Reduce blood flow rate to 100 mL/min and try to flush with sodium chloride 0.9% to return blood back to patient and recommence dialysis with new lines and as per Machine Operator’s manual
2. If circuit completely clotted:
a. Cease dialysis 
b. Clamp lines and cannula and disconnect patient from machine as per machine operator’s manual 
c. Keep cannula or CVC patent by flushing with sodium chloride 0.9%
d. Discard the blood lines and dialyser.
e. Recommence dialysis using a new blood line and dialyser
f. Check patient’s Haemoglobin level before the incident and only repeat the test if haemoglobin level was less than 100 or the patient is symptomatic low
g. Review anti-coagulation regiment.

[bookmark: _Toc91233117]5.5 Cramps
Common causes 
Excessive ultrafiltration 
Dry weight too low
Electrolyte imbalance
Hypocalcaemia

Procedure 
1. Turn off UF
2. Administer 100 -200 mL sodium chloride 0.9% to ease cramping
3. Gain the patient’s consent and gently massage area of cramps
4. Heat pack may be applied to painful area 
5. Review Ultra Filtration (UF) rate, fluid removal total, ideal body weight (IBW) and alter if necessary
6. Consider medical assessment if cramps are a recurring issue 

[bookmark: _Toc91233118]5.6 Disequilibrium
Common causes 
Marked and rapid change in blood chemistry can cause a shift in electrolytes and pH of the cerebrospinal fluid leading to cerebral oedema. This is more likely to occur when highly efficient dialysis is applied in a patient with severe chronic uraemia.	

Symptoms
Headache
Nausea and vomiting
Restlessness
Slurred speech
Seizure, myoclonus and/or coma
Procedure 
1. If convulsions occur cease dialysis immediately and call for MET in a hospital setting/ 0 000 in a community dialysis setting)
2. For lesser reactions notify Renal ATR/ Renal physician to address symptoms which can be reduced or relieved

[bookmark: _Toc91233119]5.7 Extravasation (Bombing) management
Symptoms
Pain and swelling at cannula site and surrounding areas
High venous pressure (high venous alarm)

Procedure 
1. Stop blood pump immediately.
2. Assess possibility of inserting new cannula in a timely manner and continue dialysis using new cannula OR
3. Return patient’s blood using the remaining good cannula or recirculate blood as per Machine Operator’s manual.
4. Remove the offending cannula.
5. Apply pressure to stop bleeding and apply ice pack to the area as required
6. Re-cannulate (as per Peripheral Intravenous Cannula, Adults and Children (Not neonates) procedure available on the Policy and Guidance Documents Register). Ensure the new cannula does not feed into a bombed venous site.  
7. Recommence dialysis.
8. Give patient Hirudoid cream to apply at home.

[bookmark: _Toc91233120]5.8 Symptomatic Hypotension on haemodialysis (Hypotension)
Procedure 
1. Lay patient flat 
2. Turn UF off
3. Administer 100 -200mL fluid bolus 
4. Reassess BP following fluid bolus – repeat bolus if necessary, to a total of 500mL
5. Commence oxygen therapy if indicated
6. Review UF rate, total fluid removal and alter if necessary
7. When patient recovers consider commencing UF again in incremental amounts and consider reduction in total UF.
8. Continue to monitor patient closely.
9. If not recovering cease dialysis and follow MEWS escalation plan.
10. Review medication list for blood pressure medications and consult ATR

Note: For patients who do not respond to adjustments to treatment regimens (Ideal Body Weight) and reduction in antihypertensive medication) and continue to experience hypotension, consider restricting the patient’s food intake during or just before dialysis 


[bookmark: _Toc91233121]5.9 Haemolysis
Common causes 
Trauma to the red blood cells due to flow of blood at high rate through partially obstructed (kinked) lines
Dialysate is overheated or hypotonic or contains chloramines

Symptoms
A port wine appearance of blood in the venous line and the blood becomes more translucent due to the loss of red cells

Procedure 
1. Stop the blood pump immediately Do not return the blood 
2. Call for medical assistance or send patient to Emergency Department (ED)
3. Flush the cannula with Sodium Chloride 0.9% to maintain patency
4. Re-test water for total chlorine levels 

Emergency cessation of dialysis
Where total chlorine exceeds acceptable limits stop dialysis for entire unit where a central reverse osmosis (RO) is in use or individual patient where a portable RO is in use 
1. Access patients and respond to MEWS as per Vital Signs and Early Warning Score Procedure
2. Notify Director and technician
3. Notify Assistant Director of Nursing (ADON) 

[bookmark: _Toc91233122]5.10 Hypertension
Common causes 
Fluid overload
Issues with anti-hypertensive medications

Procedure 
1. Follow MET criterion
2. If BP greater than 200 systolic or 120 diastolic medical review is required
3. Seek review of blood pressure medications with ATR
4. Reassess target weight and fluid removal goal
5. Reassurance if patient is experiencing anxiety

[bookmark: _Toc91233123]5.11 Catheter Malfunction on Haemodialysis  
See Renal Vascular Access for Renal Replacement Therapy in Adults Guideline available on the Policy and Guidance Documents Register.
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Anticoagulation free dialysis is recommended for patients who are actively bleeding, are at risk of bleeding and for patients with heparin‐induced thrombocytopenia with thrombosis syndrome (HITTS). The nurse should choose the most appropriate method, which is within their scope of practice, from the techniques listed below:

[bookmark: _Toc91233125]6.1 Line-change only method
Procedure 
Deliver dialysis with pump speed ≥ 300mL/ min
Change lines and dialyser after two hours dialysis (earlier if evidence of clotting)
Consider accepting shorter dialysis for one treatment

[bookmark: _Toc91233126]6.2 Saline Flush method
Equipment 
Sodium Chloride 0.9% one Litre bag
Renal Clamp
PPE

Procedure 
1. Run blood pump at a rapid rate - aim for > 300 mL/min blood flow rate
2. Half hourly flushes of Sodium Chloride 0.9% - 100 to 200 mL bolus. Ensure planned Sodium Chloride 0.9% flushes volumes are added to total UF volume. 
To administer:
a. Open roller clamp on Sodium Chloride solution line. Unclamp infusion line
b. Clamp arterial line of the extracorporeal circuit before the infusion line
c. Administer 100 mL bolus. Observe dialyser and circuit for streaks or clots in the extracorporeal circuit. If moderate to heavy amount of streaks or clots continue with run off procedure.
d. Change dialyser and circuit
3. If concerned about disequilibrium, hypotensive episodes or intolerance during dialysis due to fast blood flow rate, use a smaller size dialyser.

6.3 Criterion for Heparin Grafted Dialyser (Evodial) use in satellite units
Purpose: 
To enable safe and effective dialysis therapy for eligible patient closer to home.

Indications for use:
Patient eligible for heparin free anticoagulation
suspected gut bleed
Pericarditis
Unexplained rapid drop in haemoglobin > 20g/L

Contraindications
Patient suffering from HITTS

Permission for commencement 
First criteria indications
Second approval from treating physician

Duration of trial - 4 weeks
Followed by primary physician review
Continue indefinitely subject to 4 weekly review.

Haemodialysis Prescriptions:
Same as standing order for the patient- expect change in dialyser

Note: RCA (Regional Citrate Anticoagulation) will continue to be offered at the acute unit as below in Section 7.  
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[bookmark: _Toc91233128]7.1 Citrate Anticoagulated Haemodialysis: Nursing Workflow
This must be followed in conjunction with the Calcium Chloride/ACD-A in Standard Haemodialysis and Therapeutic Plasma Exchange medication standing order (MSO), or with the Calcium Chloride/ACD-A in Haemodialysis within one week post Parathyroidectomy MSO, as applicable.

Fluids required:
· Calcium chloride 100mmol calcium in 250mL 0.9% sodium chloride pre-mix mini bag 
· ACD-A:  22g/L Sodium Citrate Dihydrate & 7.5g/L citric acid monohydrate [Total citrate 112.8mmol/L]
· Dialysate part A:  Zero calcium dialysate

1. Set-up dialysis machine using zero Calcium part A solution.  Regional Citrate Anticoagulation is not for use with isolated ultrafiltration (ISO-UF)
2. Check the patient’s Liver Function Tests (LFT).  All patients must have an LFT at the commencement of their first citrate dialysis session and at least monthly thereafter, if they remain on citrate dialysis.  See Table B for definitions of abnormal and severe abnormal LFT range.  
3. Check the most recent serum calcium (Cacorr).  All patients receiving citrate dialysis must have serum calcium measured at the commencement of citrate dialysis, and at least monthly while they remain on the therapy.  If the Cacorr is <1.95mmol/L then it must be discussed with a renal physician or advanced trainee registrar as a higher calcium replacement rate may be needed.  
4. Use a dual lumen venous return cannula set for blood return line.
5. Connect the calcium chloride bag via infuser pump to the 2nd lumen of the dual lumen venous return cannula.  Expel air and clamp.   
6. Connect ACD-A bag via an infuser pump to piggy back on the standard saline infusion line.
7. Determine starting BFR, UF goal, reason for use of citrate and enter into CV5.
8. Set infusion rate for ACD-A and Calcium Chloride as well as the UF rate add on as per Table 1a in the Calcium chloride/ACD-A Infusion during Regional Citrate Hemodialysis and Therapeutic Plasma Exchange MSO. Or As per Table 1c or 1d in the Calcium chloride/ACD-A infusion in the first 7 days post Parathyroidectomy during regional citrate Haemodialysis MSO.  (ACD-A is given in mL/hour as BFR*1.25, Ca given as ACD-A rate/8.73 and UF is increased by ~1.1*ACD-A rate to account for dilution by ACD-A and calcium.)  The maximum UF rate permitted is higher than the standard max of 1L/hr.
9. Do not commence infusions until dialysis commences. 
10. Commence dialysis at the determined BFR at a bicarbonate of 28
a. Commence ACD-A and Calcium infusions and set the hourly UF rate add-on as determined in step 8 above.  Enter these values as a dialysis observation.
b. Take repeat samples at times listed in Table C using an ABG syringe.   The systemic (arterial) sample is taken from the red arterial port (label tube “arterial”). Test the blood sample by using the ABG machine in 8A. If the ABG machine is offline/malfunction, Send sample to the laboratory and phone to let the lab know that urgent samples have been sent.  When looking at the results use the iCa++ on printout, not the iCa++ (pH 7.4) as the measurement for Caion.  Follow Calcium Chloride/ACD-A in Haemodialysis and Therapeutic Plasma Exchange MSO, or the Calcium Chloride/ACD-A in first 7 days post Parathyroidectomy during regional citrate haemodialysis MSO, as applicable for all dose changes. 

	[bookmark: _Hlk54962334]Table A:  Modification of dose due to Clinical Parameters: 
Watch for features of hypocalcaemia (paresthesias/perioral tingling/seizure). If present: 
i. Double calcium infusion rate, 
ii. Reduce ACD-A infusion rate by 50%, 
iii. Send urgent arterial port (systemic) ionized calcium levels, 
iv. Contact Renal Physician. 
If the problem does not improve and Ca++ result cannot be obtained within ten minutes, then Follow Table E to safely cease regional citrate anticoagulation.





	Table B:  How to assess and respond to LFT
· LFT are abnormal if either the GGT or ALT are abnormal, or the bilirubin is >30.  New abnormalities in LFT should be discussed with medical staff 
· LFT are severely abnormal if either; GGT >600U/l, or ALT>400U/l, or bilirubin> 45.  Patients with severely abnormal LFT must NOT receive citrate dialysis without clear consultant approval.



	Table C:  When to re-test systemic (arterial) Calcium
· 30 min after starting dialysis in all patients
· 30 min after altering calcium infusion in response to a systemic (arterial) iCa++ level
· 90 min after commencing dialysis in patients with normal LFT
· Every 60minutes until completion of dialysis in patients with abnormal LFT or post parathyroidectomy using RCT or with an Hb <90g/L or an Hb >139g/L.



	
Table D:  Additional Considerations When systemic iCa++ result is >1.39 or <0.81 
A high arterial iCa++ that fails to normalise 30min after a reduction in the calcium infusion is likely due to inadvertent use of calcium containing dialysate, an infusion rate error or, rarely, recirculation.  For high iCa++>1.39 do the following:
· Check that the calcium and citrate infusions are correct
· Check that calcium free dialysate is being used
· If there are no apparent errors, then repeat the systemic (arterial) iCa++ and discuss ceasing citrate anticoagulated dialysis with the renal consultant or advanced trainee registrar.
· Any iCa++ result >1.5 mmol/L must be discussed urgently with a renal advanced trainee registrar, or renal consultant.  

A very low arterial iCa++ <0.81 is likely due to poor liver function, to citrate contamination, to an infusion error or to recirculation.  If iCa++ is <0.81mmol/L and there are symptoms of hypocalcaemia then immediately follow Table E below.  Citrate anticoagulation MUST not be recommenced without an explicit order from the renal physician.  If there are not symptoms of hypocalcaemia then re-circulation is highly likely - repeat iCa++ along with plasma total calcium.  If this repeat iCa++ is not >0.90mmol/L the follow Table E below.



	Table E:  How to Cease Regional Citrate Dialysis but Continue Dialysing in the presence of hypocalcaemia
To avoid worsening of hypocalcaemia, perform steps in the following order
1. Stop ACD-A infusion
2. Slow Calcium Infusion to 29mL/hour
3. Recheck arterial iCa++ and plasma total Calcium
4. Run patient back and set up new machine with normal calcium bath and connect patient back to dialysis. 
5. Recheck arterial iCa++ every 15 minutes and contact renal physician or renal advanced trainee
6. Cease calcium infusion when arterial iCa++ result is >=1.0mmol/L



[bookmark: _Toc91233129]Documentation
Documentation of altered ACD-A, calcium chloride and UF infusion rates must be documented in CV5 haemodialysis HD flowsheet.
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Monthly blood and haemodialysis prescription review are managed by the Renal Advanced Trainee Registrar (ATR) under the guidance of the Renal Physician 

[bookmark: _Toc91233131]Blood specimen collection during haemodialysis 
Blood can be collected for routine testing from the dialysis machine lines to reduce the taking of peripheral samples. Specimen should be collected before dialysis begins. Routine blood samples are collected on the day which falls in the middle of the patient’s dialysis week using the schedule below:

	Month
	Test
	Month 
	Test

	January
	BGL, RUP (UEC, Ca, Mg, PO4, urate), FBC, CRP, Fe Studies
T/T for patients on transplant list
	July
	BGL, RUP (UEC, Ca, Mg, PO4, urate), FBC, CRP, Fe Studies
T/T for patients on transplant list

	February
	BGL RUP (UEC, Ca, Mg, PO4, urate), FBC, CRP, PTH
T/T for patients on transplant list
	August
	BGL, RUP (UEC, Ca, Mg, PO4, urate), FBC, CRP, PTH
T/T for patients on transplant list

	March
	BGL, RUP (UEC, Ca, Mg, PO4, urate), FBC, CRP, Fe Studies, TSH (On Thyroxine)
T/T for patients on transplant list
HbA1C for known diabetics
	September
	BGL, RUP (UEC, Ca, Mg, PO4, urate), FBC, CRP, Fe Studies, TSH (On Thyroxine)
T/T for patients on transplant list 
HbA1C for known diabetics

	April
	BGL, RUP UEC, Ca, Mg, PO4, urate), FBC, CRP, PTH
T/T for patients on transplant list
	October
	BGL, RUP (UEC, Ca, Mg, PO4, urate), FBC, CRP, PTH
T/T for patients on transplant list

	May
	BGL, RUP (UEC Ca, Mg, PO4, urate), FBC, CRP, Fe Studies, LFT’s
T/T for patients on transplant list
	November
	BGL, RUP (UEC, Ca, Mg, PO4, urate), FBC, CRP, Fe Studies, LFT’s
T/T for patients on transplant list

	June
	BGL, RUP (UEC, Ca, Mg, PO4, urate), FBC, CRP, Aluminium, PTH, TSH, HbA1C for known diabetics
T/T for patients on transplant list
Al, HDL, LDL, TG’s, Hep B, Hep C &HIV
	December
	BGL, RUP (UEC, Ca, Mg, PO4, urate), FBC, CRP, Aluminium, PTH, TSH, HbA1C for known diabetics
T/T for patients on transplant list
Al, HDL, LDL, TG’s, Beta 2 Micro globulin


Blood test abbreviations are expanded in the ACT Pathology Handbook located on the ACT Health Website. https://healthhub.act.gov.au/about-us/canberra-health-services/pathology 

Note: Patients on Regional Citrate Anticoagulation should have monthly LFT’s.
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Please refer to the Fresh Blood Products Administration procedure available on the Policy and Guidance Documents Register for: 
Ordering and Delivery of Blood Products
Patient information and Consent
Identity check of Patient and Product 
Administration of Blood
Platelet Transfusion Procedure and
Fresh Frozen Plasma and Cryoprecipitate.

Equipment 
Infusion Pump
Infusion line
Blood Product.

Procedure
Prime Infusion line with blood or blood product and attach to infusion pump as required 
Attach to side line port of arterial chamber
Program rate and volume to be infused on infusion pump. 
· Blood transfusion can be given over 30 minutes   
· Transfused with care alert must be given over 60 minutes
· Fresh Frozen Plasma (FFP) can be administered directly into side line port of arterial chamber without an infusion pump 
· Albumin as per physician order
Document in CV5 (blood transfusion assessment).
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Fluids Required
Calcium (as chloride) 100mmol in sodium chloride 0.9% 250mL (0.4mmol/mL) 
ACD-A:  22g/L Sodium Citrate Dihydrate & 7.5g/L citric acid monohydrate [Total citrate 112.8mmol/L].
4% albumin and/or Fresh Frozen Plasma (volume as per prescription)
4 x 1 Litre sodium chloride 0.9%

Equipment required
PRISMAFLEX® machine 
1 x PRISMAFLEX® TPE 2000 Set
Gloves (non-sterile)
1x Accessory drain bag

Equipment for patient connection and disconnection
1x cannulation pack with one SN fistula needle duel lumen for venous return or
1x CVC pack with one SN-Adapter Luer-Lock for venous return
3x Posiflush sodium Chloride 0.9% 5mL for cannulation or 10ml for CVC line
1x Accessory spike
1x infusion line

Note:
Call for Albumin first then FFP when second last bottle commenced.  Give Phenergan 10mg oral administration an hour prior to commencing FFP.

Blood Tests required Pre filter
Pre TPE: FBC, CPM (Calcium, Phosphate, Magnesium), EUC, ABG ionised Ca++, Coags & Fibrinogen. Use gold top pathology tube for Anti GBM if ordered.

During: ABG ionised Ca++ (half hour then hourly if previous iCa++ result was 0.96 to 1.32mmol/L

Prior to completion: ABG ionised Ca++, CPM & Coags
Total Calcium and Magnesium level from plasma effluent mix then collect and label “body fluid calcium and magnesium” use a new form, Write plasma exchange on clinical details

Observations
Pre TPE and at completion and Filtration Fraction:  MEWS and follow up MEWS as per Vital Signs and Early Warning Score Procedure

During: BP/HR and TPE assessment half hourly

Target Ionised Calcium range:  0.96 – 1.32
Filtration Fraction range: < 28%

Procedure:
1. Plasma exchange Preparation: As per product manual with these additional steps
a. All patients must have a hematocrit, serum creatinine, total calcium, ionized calcium, phosphate, magnesium, LFT and coagulation profile (prothrombin time, activated partial thromboplastin time, fibrinogen) within 12 hours of the commencement of each plasma exchange session.  The exchange can commence prior to these results being available with specialist approval.  
b. Severe renal impairment (eGFR <30mL/min/1.73m2) or severely deranged LFT denote an increased risk of citrate toxicity.  See Table B in Section 7 above for definitions of LFT derangement.  Do not commence plasma exchange without explicit consultant approval if LFT are severely deranged.
c. Use a dual lumen venous return cannula set or SN-Adapter Luer-Lock  for blood return line.
d. Connect the calcium chloride bag via infuser pump to the 2nd lumen of the dual lumen venous return cannula.  Expel air and clamp.   
e. Connect ACD-A bag to the Pre Blood Pump (PBP) line on PrismaFlex

2. Equation for calculation of patient plasma volume

Note: If patient weight is >100kg then set weight at 100kg.

3. Selection of replacement fluid
a. When albumin is used as the replacement fluid, bleeding is a risk due to depletion of clotting factors.
b. In those with a high risk of bleeding it is desirable to target an APTT and INR ratio of <1.5 and a fibrinogen >1g/L by use of FFP as the complete or partial replacement fluid.   This increases the risk of allergic reactions and possibly the risk of hypocalcaemia. Refer to table E below for calcium infusion rate when use FFP as replacement fluid.
c. Most patients will have clotting factor derangements that may increase bleeding risk immediately after a plasma exchange with albumin and recovery of clotting factors occurs over the subsequent 2 days.  Use of 50% FFP as replacement fluid is recommended for patients at increased risk of bleeding.
d. When FFP is used as the replacement fluid allergic reaction are more common with urticarial reactions seen in 17%.  Premedication with an antihistamine should be considered.

4. Blood flow rate (1–3)
· Citrate requirement (and hence the risk of toxicity) is determined by plasma flow, not whole blood flow. PrismaFlex requires a minimum whole blood flow of 100mL/min.  
· Faster blood flows reduce the risk of filter clotting (primarily by reducing the required filtration fraction) and result in a more rapid infusion of citrate – so faster blood flows lead to a greater risk of hypocalcaemia.  
a. The target plasma flow rate is 130mL/min to achieve reasonable circuit patency, a low risk of severe hypocalcaemia and to minimize treatment time.  
b. [bookmark: _Hlk39765064]Table E below (replicated from the Calcium Chloride/ACD-A Infusion during Standard Regional Citrate Dialysis and Therapeutic Plasma Exchange MSO) for the initial machine settings.  

5. Setting Infusion Rates at commencement of exchange

Table E. ACD-A, Calcium chloride and Citrate dose at commencement of therapeutic plasma exchange
	Approximate Patient Hb (g/L)
	Whole blood flow rate
	Citrate dose mmol/L blood

	67
	160
	4

	83
	170
	4

	100
	185
	4

	117
	200
	4

	133
	215
	3

	150
	235
	3

	167
	260
	3

	Calcium Chloride dose is 17mL/hour for albumin replacement fluid and 21mL/hour for FFP replacement



Where: Whole blood flow is in mL/min
Haemoglobin is in g/L
Citrate dose is in mmol/L of whole blood
Calcium dose is in mL/hour of 0.4mmol/mL solution

6. Modification of Infusion Rates
The citrate and calcium infusion rate settings at commencement of each session may be adjusted by the treating physician based on circuit patency and the perceived risk of citrate toxicity.  During treatment, the calcium infusion rates are to be increased by 25% if albumin replacement is switched to FFP replacement and adjusted according to Calcium Chloride/ACD-A Infusion during Standard Regional Citrate Dialysis and Therapeutic Plasma Exchange MSO in response to measured iCa++.
7. Timing of calcium measurements 
Note: Check iCa++ and total serum calcium within 12 hours prior to prescribe plasma exchange
iCa++ before commencing plasma exchange.  
iCa++ 30minutes after commencing plasma exchange and at least hourly thereafter
iCa++ and total serum calcium at the completion of plasma exchange
iCa++ 30 minutes after altering calcium infusion rates in response to a systemic (arterial) iCa++ level ≤0.95 or ≥1.40 mmol/L.

8. Method for Sampling blood for iCa++:
· Take a systemic blood sample from the red arterial port of patient line using an ABG syringes and label the tube “arterial”, Use 8A ABG analyser machine to test the iCa++
a. If 8A ABG analyzer machine is down, send ABG syringe to the laboratory and phone to let the lab know that urgent samples have been sent.  In ICU run sample through local analyzer without delay.
· When looking at the results, use the “iCa++ on printout”, not the “iCa++ (pH 7.4)” as the measurement for Caion. 
b.  See “Calcium Chloride/ACD-A Infusion During Standard Regional Citrate Dialysis and Therapeutic Plasma Exchange MSO” Table 2: Calcium Chloride dose adjustments in response to high or low systemic iCa++ to determine the correct response to the systemic (arterial) iCa++ results.  No change is necessary for a systemic iCa++ of 0.96 to 1.32 mmol/L.

	Table A2:  Modification of dose due to Clinical Parameters: 
Watch for features of hypocalcaemia (paresthesias/perioral tingling/seizure). If present: 
· Double calcium infusion rate
· Send urgent arterial port (systemic) ionized calcium levels, 
· Contact Renal Physician or renal advanced trainee. 

If the problem does not improve and Ca++ result cannot be obtained within ten minutes then assume iCa++ is <0.81mmol/L and follow Table G to safely cease regional citrate anticoagulation.



	Table F:  Additional Considerations When systemic iCa++ result is >1.39 or <0.81 
A high arterial iCa++ that fails to normalise 30min after a reduction in the calcium infusion is likely due to inadvertent use of calcium containing dialysate, an infusion rate error or recirculation.  For high iCa++>1.39 do the following:
· Check that the calcium and citrate infusions are correct
· If there are no apparent errors then repeat the systemic (arterial) iCa++, and in addition discuss ceasing citrate anticoagulated plasma exchange  with the renal consultant or advanced trainee registrar.
· Any iCa++ result >1.5 mmol/L must be discussed urgently with a renal advanced trainee registrar, or renal consultant.  

A very low arterial iCa++ <0.81 is likely due to poor liver function, to citrate contamination, to an infusion error or to recirculation.  If iCa++ is <0.81mmol/L and there are symptoms of hypocalcaemia then immediately follow Table G below.  If there are not symptoms of hypocalcaemia then recirculation is very likely - repeat iCa++ along with plasma total calcium.  If this repeat iCa++ is <0.90mmol/L then follow Table G below.



	Table G:  How to Cease Regional Citrate Anticoagulated Plasma Exchange due to Hypocalcaemia
To avoid worsening of hypocalcaemia, perform steps in the following order
1. Stop ACD-A infusion
2. Continue current Calcium Infusion rate or increase to 17mL/hour if current rate is less than this
3. Run patient back and end treatment.
4. Recheck arterial iCa++ and plasma total Calcium
5. Contact renal physician or renal advanced trainee urgently
6. Recheck arterial iCa++ every 15 minutes 
7. Cease calcium infusion when arterial iCa++ result is >=1.0mmol/L, unless directed differently by the renal physician



Urgent haemodialysis may be required in cases of severe, persistent, hypercalcaemia

9. When systemic iCa++ results are low, or high
Any iCa++ result less than 0.9mmol/L must be discussed urgently with the treating physician. Repeat the systemic (arterial) iCa++, plasma total serum calcium. If treatment is ceased then note the effluent volume, colour and clarity, after mixing the bag, send a sample of effluent in a red top tube for total calcium.  
If patient is symptomatic, activate MET Call, cease plasma exchange, double calcium infusion rate and continue calcium infusion. 

10. Documentation
· Alterations to ACD-A and calcium chloride rates, the total treatment time, the total calcium chloride volume infused, the total effluent volume and any suspected adverse events must be documented in patient’s clinical record.  A sample of mixed effluent must be sent in a red-top tube for measurement of total calcium at the completion of each exchange.
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Outcome 
Haemodialysis patients at CHS are cared for as documented in this procedure. 

Measures 
Review of incident reports related to haemodialysis at Haemodialysis Governance meeting
Adverse outcomes discussed at the 2nd monthly Renal Mortality and morbidity meeting
Regional Citrate Performance indicators:
· Measurement of Ionised calcium
· Measurement of ca in effluent
· Recording of incidences related to a clotted haemodialysis treatment lines.
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[bookmark: _Toc91233136]Policies: 
Informed Consent – Clinical 
Medication Handling

Procedures:
Central Venous Access Device (CVAD) Management – Children, Adolescents and Adults (not neonates) 
Infection Prevention and Control – Healthcare Associated Infections
Diabetes Management Including Hypoglycaemia, IV Insulin Infusion and Insulin Pumps (Adults Only)
Fresh Blood Products Administration 
Patient Identification and Procedure Matching
Patient Identification – Pathology Specimen Labelling
Vital Signs and Early Warning Score
Post Operative Handover and Observations – Adult Patients (First 24 hours)
Intradialytic Hypertension Management in Adults
Peripheral Intravenous Cannula Adults and Children (NOT Neonates) 

Guidelines:
Intermittent Haemodialysis Operational Guideline
Renal Vascular Access for Renal Replacement Therapy in Adults
Fasting Guidelines for Patients Requiring Sedation or Anaesthesia

[bookmark: _Toc91233137]Legislation
· Australian Charter of Healthcare Rights (2nd edition)
Health Records (Privacy and Access) Act 1997
Human Rights Act 2004
Work Health and Safety Act 2011

Manuals
Haemodialysis Single Needle treatment in Operator’s Manual
Haemodialysis Machine Operator’s Manual

Medication Standing Orders
Standard Haemodialysis Prescription
Calcium Chloride during regional citrate haemodialysis 
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ATR: Advanced Trainee Registrar. For the purpose of this document this refers to the Renal Advanced Trainee
Arteriovenous Fistula: Is the surgical formation of an artery and vein which provides a long-lasting site through which blood can be removed
Arteriovenous Graft: is a looped plastic tube that connects an artery and vein and used for dialysis.
CVC: Central Venous Catheter used for haemodialysis
DAN: Dialysis Access Nurse
Fluid bolus: Sodium Chloride 0.9% or online fluid given to prime haemodialysis circuit or treat hypotension
Haemodialysis: Treatment to filter waste and water from the blood if the kidneys are not able to perform this function.
Haemodiafiltration: combines convection and diffusion. Convection is the process during which solutes and solvent move according to the pressure gradient.
HITTS: Heparin Induced Thrombotic Thrombocytopenia Syndrome 
ISOUF: Isolated ultrafiltration is used for fluid removal only
PPE: Personal Protective Equipment
QB: Blood flow on dialysis
UF: Ultra filtration is the total amount of fluid removed on dialysis
Renal Electronic Medical record CV5: renal specific medical record
RO: Reverse Osmosis machine 
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Intermittent, Haemodialysis, Renal, Renal Replacement Therapy, dialysis, AVF, AVG, Arteriovenous, fistula, graft, calcium, chloride, blood
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Attachment 1 Chronic Pathway for Haemodialysis
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	1st Dialysis
	2nd Dialysis 
	3rd Dialysis 

	Renal Medical Team
	Notification is made in accordance with Renal Options Model of Care when patient is planned to commence dialysis. 
Clinical handover from CKD nurse and Dialysis Access Nurse.
ATR review which can be done via telephone or telemedicine as required. 
Review of: 
· Current medication
· Fluid assessment & Ideal Body Weight (IBW)
· Blood results and adjustment of prescription in patient’s clinical record.
	Notify ATR of previous dialysis.
ATR review which can be done via telephone or telemedicine as required. 
Review of: 
· Current medication
· Fluid assessment & IBW
· Blood results and adjustment of prescription in patient’s clinical  record
· Anaemia review & prescription in patient’s clinical record.
	Notify ATR of previous dialysis.
ATR review which can be done via telephone or telemedicine as required. 
Review of: 
· Current medication
· Fluid assessment & IBW
· Blood results and adjustment of prescription in patient’s clinical record.


	Referral
	Social Worker and/or dietician as required
	Social Worker and/or dietician as required
	Social Worker and/or dietician as required

	Routine Investigations
	Full Blood Count (FBC), Urea Electrolytes and Creatinine (UEC), Calcium (Ca), Magnesium (Mg), Phosphate (PO4), urate, C-reactive protein (CRP), Parathyroid Hormone (PTH), Liver Function tests (LFT), 
Iron (Fe) Studies + B12 + Folate if not tested within the last 2 months. 
Hepatitis B surface antigen, Hepatitis B surface antibody, Hepatitis C, and Human Immunodeficiency Virus (HIV) if not tested within the last 6 months.
	UEC
	UEC

	Dialysis Duration
	2 hrs 

	2.5 hrs

	3.0 hrs


	Dialysis flow rate 
	500 mL/min concurrent flow
	500mL/min counter current flow
	500mL/min counter current flow

	Dialyser
L- low flux
H-high flux
	17L
	17L
	17L

	Dialysate
	Dialysate as prescribed 
Bicarbonate 28 mmol/L
	Dialysate as prescribed 
Bicarbonate 28 mmol/L
	Dialysate as prescribed 
Bicarbonate 28 mmol/L

	Fluid removal
	Nil fluid loss or Ultrafiltration Rate (UFR) < 500mL/hr or as specified by renal registrar
	500mL/hr as tolerated or as specified by renal registrar
	500mL/hr as tolerated or as specified by renal registrar

	Access 
Type *
	Consider access type, physical maturity and progressing blood flow rate (BFR)when making needle gauge size selection 
	Consider access type, physical maturity and progressing BFR when making needle gauge size selection 
	Consider access type, physical maturity and progressing BFR when making needle gauge size selection

	Blood flow rate
	150mL/min
	180-200mL/min
	200mL/min

	Anticoagulation
	Assess requirements: Heparin or Clexane as prescribed in patient’s clinical record.
	Assess requirements: Consider dosage in accordance to assessment of circuit last treatment
	Assess requirements: Consider dosage in accordance to assessment of circuit last treatment

	Vital Sign Observations
	15 – 30 minutes and as required
	30 minutes and as required
	30 minutes and as required

	Assessments
	Waterlow Risk Assessment/ Malnutrition screening 
Orientation to unit (checklist) 
Multi-Resistant Organisms (MRO) screening (isolate or cohort until results available) 
	Falls Risk Assessment
Continue with orientation to unit (as required) 
	Continue with orientation to unit (as required) 
Review MRO screening results 

	Education

	Care of access (inclusive of alert card, emergency pack, education and applicable patient brochures)
Fluid restriction/low salt, potassium(K+) diet
(education continues as required from Day 1-6) 
	Fluid restriction/low salt, K+ diet

	Fluid restriction/low salt, K+ diet

	Water soluble vitamins and Folic Acid
	Supply and educate patient about water soluble vitamins and folic acid. 
In NSW not supplied but education given to patient regarding requirements and dosage 
	Assess previous pathology results eg anaemia 
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