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The purpose of this procedure is to provide staff with best practice procedures for peritoneal dialysis patients.

Peritoneal Dialysis is a Renal Replacement Therapy which is performed by the patient at home. Patients are educated and monitored by the Renal Home Therapies (RHT) Team. Inpatients on Peritoneal Dialysis are managed by the renal ward. Patients are provided a training booklet with written information about procedures, trouble shooting, what to do in an emergency and contact numbers.
[bookmark: _Hlk126673438]
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This document applies to the following Canberra Health Services (CHS) staff working within their scope of practice:
· Registered and Enrolled Nurses
· Medical Officers
· Consultants
· Nephrology Advance Trainee Registrar (ATR)
· Students under direct supervision.

Nurses must be assessed as competent to:
· Perform a Peritoneal Dialysis (PD) exchange
· Do a repair of Tenckhoff (see Definition of Terms section) catheter
· Do a line change.

The Automated Peritoneal Dialysis (APD) procedure is not currently performed for inpatients. Patients who are on APD at home switch to Continuous Ambulatory Peritoneal Dialysis (CAPD) when admitted. Training for APD is given by Renal Home Therapies nurses.

Back to Table of Contents
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This section outlines the procedure for PD exit site care post-surgery, week one and thereafter.

Note: Patients must not shower for one-week post-surgery 

[bookmark: _Toc42066733][bookmark: _Toc126850549]1.1 Post Surgery
When the patient returns to the ward the dressing should be checked to ensure it is dry and intact. If the patient’s dressing needs to be changed, follow the procedure below:

Equipment
Basic dressing pack
Non- sterile gloves
Mepilex Border 10cm x 10cm
Packet of gauze squares
Non-sterile gloves
[bookmark: _Hlk126739720]Sodium chloride 0.9% 30mL ampoule
Detergent wipes to clean table.

Method
1. Confirm patient details as per Patient Identification and Procedure Matching Procedure
2. Perform hand hygiene using alcohol-based hand rub (ABHR)
3. Clean work surface with detergent wipes
4. Open dressing pack and prepare equipment
5. Perform hand hygiene using ABHR 
6. Don non-sterile gloves and remove dressing
7. Discard soiled dressing and gloves
8. Perform hand hygiene using ABHR for 30 seconds or antimicrobial hand wash for 60 seconds and don non-sterile gloves
9. Clean exit site with Normal saline, dry site with gauze and apply Mepilex dressing
10. Discard equipment and gloves into appropriate waste bin.

[bookmark: _Toc42066734][bookmark: _Toc126850550]1.2 Week 2 (7 to 14 days) Post Operation
· Remove and check the laparoscopic puncture site dressings. If the site is clean and there are no signs of infection, no further dressing is required.
· The exit site dressing will be attended by Renal Home Therapies Nurse in ACT and by Outreach Nurses or Community Nurse in Southern New South Wales Local Health District (SNSWLHD) 

Note:
If water gets underneath the dressing, the patient must immediately attend Renal Home Therapies or contact the Outreach Nursing for a dressing change.

Equipment
Basic dressing pack
Non- sterile gloves
Tegaderm
Mupirocin ointment
Packet of Gauze squares
Sodium chloride 0.9% 30mL ampoule
Detergent wipes to clean table

Method
1. Confirm patient details as per Patient Identification and Procedure Matching Procedure
2. Perform hand hygiene using alcohol-based hand rub (ABHR)
3. Don non-sterile gloves and remove dressing. Discard dressing and gloves
4. Clean work surface with detergent wipes and dry surface
5. Open dressing pack and prepare equipment
6. Perform hand hygiene using ABHR for 30 secs or antimicrobial wash for 60 secs and don non-sterile gloves
7. Clean exit site with Sodium chloride 0.9% 30mL ampoule, dry site with gauze
8. Apply a small amount of mupirocin ointment around the exit site
9. Fold one piece of gauze and place it under the catheter
10. Cover the exit site with gauze square
11. Wrap the cap at end of the catheter with gauze to prevent pressure injury
12. Apply waterproof sterile film dressing to cover exit site and catheter
13. Discard equipment and gloves into appropriate waste bin.

Note: The patient can now shower (day 7 post operation)
[bookmark: _1.3_Established_Exit][bookmark: _Toc42066735]
[bookmark: _Toc126850551]1.3 Established Exit Site 
Once the exit site is healed (this usually takes 2 weeks), the dressing will be undertaken daily by the patient after education and training.

[bookmark: _Toc42066736][bookmark: _Toc126850552]1.4 Diagnosis of Exit Site Infections
Purulent drainage is a sign of infection at the exit site, with or without erythema. Peri-catheter erythema, without purulent drainage, can be an early indication of infection but can also be a simple skin reaction. A positive culture, in the absence of an abnormal exit site appearance, is indicative of colonization, rather than infection. If this is the case, intensive cleaning of the exit-site is required. A tunnel infection usually has erythema, oedema, or tenderness over the tunnel. 
[bookmark: _Hlk127192558]CHS manages possible exit site infections based on modified Twardowski exit site classification as per chart below:
	Description 
	0 POINT
	1 POINT
	2 POINTS

	Swelling
	No
	Exit site only<0.5CM
	>0.5cm

	Crust
	No
	<0.5CM
	>0.5cm

	Redness
	No
	< 0.5 CM
	>0.5cm

	Pain
	No
	Slight
	Severe

	Drainage
	No
	Serous
	Purulent


Modified Twardowski exit site classification chart

[bookmark: _Toc42066737][bookmark: _Toc126850553]1.5 Management of Possible Exit Site Infections
Twardowski score of 1 is unlikely to need swabbing or treatment
Twardowski score <4 consider observation rather than antibiotic treatment, but ultimate decision is clinical judgement. Score as a possible infection for Quality Improvement purposes
Twardowski score ≥4 treat and score as definite exit site infection
Probable tunnel infection requires treatment and usually requires removal of PD tube
Discuss findings and treatment plan with ATR or specialist.
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[bookmark: _2.1_Extension_Line][bookmark: _Toc42066739][bookmark: _Toc126850555][bookmark: _Hlk126739239]2.1 Extension Line Change (Fresenius and Baxter)
Routine extension lines changes are scheduled every 6 months.  The line change is performed by a nurse.  The nurse will contact the patient to arrange the line change.

Emergency extension line change is done when there is:
1. Contamination of the extension line- e.g., cap comes off
1. Disconnection of the extension line from the Tenckhoff catheter
1. Damage to, or leaking from, the extension line. 

The patient will need a line change followed by Intra Peritoneal (IP) antibiotics in the following instances:
If the patient has had a bag exchange after contaminating the line 
If PD catheter extension line has become disconnected
Damage to the extension line where there is leaking. The PD catheter must be cut to remove damaged portion which will involve attaching a new Luer-Lock with the additional twist lock mechanism.

If no known allergy order:
Cephazolin 1.5g for patients <100kg and 2g for patient >=100kg IP (1 exchange))
If penicillin/cephalosporin allergy order 
Vancomycin 30mg/kg, maximum dose 2.5g (1 exchange)
Refer to section 3 of this procedure, Infection and Peritoneal Dialysis, for loading IP antibiotics. 

Equipment
Chlorhexidine 2% in alcohol 70% swabs x 2
Dressing pack
White clamp
Under pad
Detergent wipes for cleaning work surface
Sterile gloves 
ABHR 
10mL syringe x 1
Drawing up needle x 1
Sodium chloride 0.9% 10mL ampoule x 1
Fresenius – StaySafe Catheter Extension Luer-lock 32cm and a StaySafe disinfection cap
Baxter – Minicap Extended Life PD transfer set with twist clamp and Minicap.

Method
1. Confirm patient details as per Patient Identification and Procedure Matching Procedure
2. Perform hand hygiene using ABHR
3. Place absorbent pad under the catheter and place the white clamp on the catheter above the Luer-lock connector
4. Perform hand hygiene using ABHR
5. Clean work surface with detergent wipes
6. Open dressing pack and prepare sterile field
7. Open 10mL sodium chloride 0.9% ampoule and place on the edge of work surface
8. Perform one-minute scrub using antimicrobial hand wash or ABHR for 30 secs and don sterile gloves
9. Draw up sodium chloride 0.9% into the 10mL syringe. Take the cap off the end of the new line and prime with saline. When primed, clamp line and remove syringe. Screw on new disinfection cap/Minicap
10. Pick up the Tenckhoff catheter with forceps and place paper drape underneath
11. Hold Tenckhoff catheter close to Luer-lock connector with one piece of gauze and extension line with another piece of gauze, unscrew extension line from the Luer-lock connector and discard
12. Still holding the Luer-lock connector of Tenckhoff catheter clean the hub with alcohol and chlorhexidine swab to remove debris. Clean again with second swab and allow to dry 
13. Connect the new extension line to the Luer-lock of the Tenckhoff catheter connector making sure it is not cross threaded. Catheter can now be placed onto drape as key site is protected
14. Remove the white clamp from the Tenckhoff catheter (do not discard)
15. Discard equipment appropriately.

[bookmark: _Toc42066740]Note: Document date of line change and extension line LOT number in patient’s clinical record.

[bookmark: _Toc126850556]2.2 Flushing Tenckhoff Catheter (Fresenius and Baxter)
The PD catheter (Tenckhoff) is flushed when the patient is unable to drain out and catheter obstruction is suspected.

Equipment
· 2 x Chlorhexidine 2% in alcohol 70% swabs
· Dressing pack
· White emergency clamp
· Blue absorbent pad
· Detergent wipes for cleaning work surface
· Sterile gloves 
· Alcohol based hand rub (ABHR)
· 1 x 10mL syringe
· 1 x 20mL syringe
· 1 x Drawing up needle
· 3 x Sodium chloride 0.9% 10mL ampoule
· Fresenius – StaySafe Catheter Extension Line and disinfection cap
· Baxter – Baxter PD transfer set with twist clamp and Minicap.

Method
1. Confirm patient details as per Patient Identification and Procedure Matching Procedure
2. Perform hand hygiene using ABHR
3. Place blue absorbent pad under Tenckhoff catheter
4. Place the white emergency clamp on the Tenckhoff catheter half-way between the patient and Luer-lock extension line connector
5. Perform hand hygiene using ABHR
6. Clean work surface with detergent wipes and dry surface
7. Open dressing pack and prepare sterile field
8. Open 3 x 10mL sodium chloride 0.9% ampoules. Place on the edge of sterile field.
9. Perform hand hygiene using ABHR for 30 secs or Antimicrobial handwash for 60 secs
10. Don sterile gloves
11. Draw up sodium chloride 0.9% into the 10mL and 20mL syringes
12. Remove the cap from the end of the new extension line
13. Prime extension line with sodium chloride 0.9% in 10mL syringe
14. Close the extension line clamp
15. Remove syringe. Screw on new disinfection cap/Minicap
16. Pick up the Tenckhoff catheter with sterile forceps. Place paper drape under Tenckhoff catheter
17. Using gauze swabs to hold Tenckhoff catheter and extension line connection, unscrew the extension line from the Tenckhoff catheter
18. Continue to hold Tenckhoff catheter connection to avoid contamination. Discard used extension line into the waste bin provided
19. Clean the connector hub with 1 x alcohol and chlorhexidine swab to remove debris then vigorously clean for 15 seconds with second swab. Allow to dry for at least 30 seconds
20. Attach the 20mL syringe to PD catheter, unclamp the white emergency clamp with gauze, inject 20mL of sodium chloride 0.9%. Gently draw back
21. Reapply the white emergency clamp with gauze
22. Protecting the key parts, remove 20mL syringe. Connect the new extension line to the Luer-lock of the Tenckhoff catheter connector ensuring it is not cross threaded. Catheter can now be placed onto drape as key site is protected
23. Clean the white emergency clamp with detergent wipe and clamp is given to the patient to keep as it is reusable. Discard equipment appropriately
24. Perform a PD exchange to check for PD catheter patency if client has started PD.
25. Medical review and abdominal X-Ray will be required if unable to fill or drain.

Note: Document procedure, date of line change and extension line LOT number in patient’s clinical record.

Note: If patient’s abdomen is dry, you may not be able to draw back any fluid. Proceed with instilling 1L of PD fluid.

[bookmark: _Toc126850557]2.3 Repair of Tenckhoff catheter (Fresenius and Baxter) when damage above the Luer-Lock connector

Note: Refer to Sections 2.1 PD extension Line change procedure (Fresenius and Baxter) and Section 3.2 Adding antibiotics to PD CAPD bags (Fresenius and Baxter) of this procedure.

Note: When the patient notifies of damage to the Tenckhoff catheter, advise the patient to clamp off the catheter above the damaged site with the white emergency clamp. 

Advise ACT patients:
Treatment is required urgently. The patient should visit Renal Home Therapies or contact the on-call nurse as per information in their training booklet.  

NSW patients:
To go to local ED with their emergency pack. The local ED department will contact the on call nephrologist. They may contact the Outreach Nurse in office hours
· If damage to the Tenckhoff is close to the patients exit site a surgical review may be required
· IP antibiotics will be required. Refer to section 2.1 Extension Line Change (Fresenius and Baxter) in this procedure. 

Equipment
Fresenius Catheter Adaptor Luer-lock with Closure Cap
Sterile scissors
Chlorhexidine 2% in alcohol 70% swab
Dressing pack
White clamp
Under pad
Sterile gloves x1
10mL syringe x 1
Drawing up needle x 1
10mL sodium chloride 0.9% ampoule
Fresenius – Staysafe Catheter Extension Luer-lock 32cm- Extension Line Disinfection cap
Baxter – Minicap extended life PD transfer set with twist clamp – Extension line
MiniCap.

Method
1. Confirm patient details as per Patient Identification and Procedure Matching Procedure
2. Perform hand hygiene using ABHR
3. [bookmark: _Hlk126743624]Place absorbent pad under the catheter
4.  Place the white clamp on the catheter above damage site if not done so by the patient as noted above
5. Clean work surface with detergent wipes and dry surface
6. Perform hand hygiene using ABHR
7. Open dressing pack and open other equipment onto sterile field
8. Open 10mL sodium chloride 0.9% ampoule and place on the edge of the sterile field
9. Perform Hand Hygiene using ABHR for 30 secs or antimicrobial hand wash for 60 secs then don sterile gloves
10. Draw up sodium chloride 0.9% into the 10mL syringe. Take the cap off the end of the new extension line and prime it with saline. When primed, clamp line and remove syringe. Screw on new disinfection cap / Minicap
11. Open the Catheter Adaptor Luer-lock with Closure Cap package
12. Pick up Tenckhoff catheter with forceps, place paper drape underneath. 
13. Hold Tenckhoff catheter with one piece of gauze and cut the Luer-lock connector off just above damaged site with the sterile scissors. Continue to hold the Tenckhoff catheter tubing clean the tubing with Chlorhexidine swab twice and allow to dry
14. Place blue cone, from the repair kit, on the catheter then insert the tube onto the thin end of the blue thread firmly. Screw the blue cone onto the thread tightly using the blue spanner
15. Connect the new extension line to the Luer-lock connector making sure it does not cross thread
16. Discard equipment appropriately in the waste bin provided. Document the date of Luer-lock and line change in the patient’s clinical record and record the batch numbers of equipment used

Note: IP antibiotic treatment is required after repair of Tenckhoff catheter

[bookmark: _Toc126850558][bookmark: _Hlk126757486][bookmark: _Hlk126745004]2.4 Standard Peritoneal Dialysis Training Guideline
· PD training is routinely commenced with the patient 2 weeks after the Tenckhoff catheter has been inserted to minimise the risk of leaks
· PD training may be commenced before 2 weeks when authorised by the treating Nephrologist. Refer to Section 4.5 Urgent Start Peritoneal Dialysis (USPD) and Early Start Peritoneal Dialysis (ESPD)
· PD training commencement may be delayed beyond 2 weeks due to impaired wound healing or abdominal surgery. For hernia repair, training commences 6 weeks post-surgery
· PD training is performed by Renal Home Therapies staff according to ISPD (ISPD is noted in Definition of Terms) informed, individualised, patient learning plans. The patient is provided with a booklet containing written information and contact details.

Assessments
Exit Site: 
Assess exit site for signs of infection: pain; purulent drainage; erythema; or swelling

Note: PD must not be commenced if signs of infection are evident

Fluid Assessment:
Assess patient for signs of fluid overload and dehydration:
Examine face, abdomen, feet, hands, and sacrum for evidence of ﬂuid accumulation
Check BP for evidence of fluid accumulation or dehydration
Check for evidence of cough and breathlessness

Abdominal Assessment:
To minimise the risk of complications, monitor patients for the following:
Abdominal distension and discomfort, especially when increasing dwell volume
Dialysate leakage from exit site and suture lines
Signs of dialysate leakage into subcutaneous tissue including scrotal or labial swelling

Management:
Abdominal distension/discomfort:
Maintain current volume 
Reduce dwell to previous volume.
Pericatheter or subcutaneous leakage:
Confirm suspected catheter leakage with glucose testing strips. Positive glucose result indicates PD fluid leakage
Drain fluid out
Contact Nephrology ATR or Consultant
Consider antibiotic prophylaxis.

Effluent Assessment:
Assess PD effluent for clarity and colour:
Peritoneal effluent may be bloody or hazy when draining out for the first time. This may be caused by transient neutrophilia in the absence of other signs and symptoms of peritonitis.
Persistent cloudy effluent must be investigated for peritonitis.


Solutions:
1.36% Baxter or 1.5% Fresenius bags if there is minimal oedema and no shortness of breath
2.27% Baxter or 2.3% Fresenius bags if there is moderate oedema and/or shortness of breath
4.25% if prescribed by Nephrologist.

Dwell Volumes:
BSA < 1.7 m2 = 1000-1500mL (Day 1) to maximum 1500 mL (Day 2 onwards) 6,7
BSA > 1.7 m2 = 1000-1500 mL (Day 1) to maximum 2000 mL (Day 2 onwards) 6,7
https://www.uptodate.com/home/medical-calculators	
Calculator: Body surface area (BSA) (Mosteller, square root method) in adults

Number of exchanges per day:
There is no evidence that a particular target clearance improves outcomes for PD, but it can be difficult to detect mild uraemic symptoms. For patients felt to have only mild uraemic symptoms when they commence PD, incremental PD is thought to reduce the burden of treatment and potentially reduce the frequency of peritonitis.  

At commencement of PD training, the patient will collect a 24-hour urine for urea and creatinine (the creatinine is to determine adequacy of collection). Uraemic symptoms are more common at kt/V of <1.7 per week therefore a reasonable initial total daily kt/V target is 1.7/7 = 0.25.

The number of exchanges per day at initiation is calculated as follows from the 24-hour urea collection:
Uurea is the mass of urea in urine over 24 hours in mmol
[PUrea] is the concentration of urea in plasma in mmol/L
UreaCL is the daily urea clearance in mmol/day
NativeKtV urea is a dimensionless number for the residual urea clearance from the patient’s own kidney/s
TBW is total body water 

Calculations
· TBW=BodyWeight*0.6 (men) or BodyWeight*0.55 for women
· UreaCL = Uurea / [Purea] 
· NativeKtV=  UreaCL/ TBW
· Exchange volume in litres required per day = (0.25-NativeKtV)*TBW

Note: if the required exchange volume in litres per day is less than 2 (or a negative number) then one exchange per day is likely to be sufficient. The effectiveness of treatment should be monitored by means of patient symptoms and biochemistry and not solely on the basis of the calculations above.
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[bookmark: _Toc126850559]2.5[image: ] Commencement pathway
[bookmark: _Toc42066741]
Note: Do not talk or cough while performing the following processes 2.6; 2.7; 2.8 and 2.9

[bookmark: _Toc126850560]2.6 PD Fresenius Stay Safe Balance exchange
Equipment 
1 x warmed Fresenius Stay Safe Balance bag
Organiser
1 x new disinfection cap
Detergent wipes to clean table
ABHR.

Method
1. Confirm patient details as per Patient Identification and Procedure Matching Procedure
2. Perform hand hygiene using ABHR 
3. Clean work surface and organiser with detergent wipes
4. Collect new disinfection cap and check expiry date
5. Place cap, organiser, and hand rub on cleaned sterile work surface
6. Check warmed Fresenius PD bag for correct volume; glucose concentration; expiry date; clarity and leaks. Check that the outer pouch is intact
7. Open new bag, leave in its package
8. Perform hand hygiene using ABHR
9. Roll bag from side to break middle seam, then roll bag from top to break the triangle completely. Check for leaks or irregularities
10. Hang the bag and uncoil the lines; place disc into organiser and drain bag down
11. Ensure patient’s extension line accessible by removing from under the patient’s clothes 
12. Place catheter into right side of the organiser
13. Perform hand hygiene using ABHR 
14. Remove coloured protection cap from disc
15. Unscrew catheter from cap and connect to disc making sure the catheter is not dropped and does not touch anything else
16. Put the coloured cap from disc onto old cap. Pull out and discard
17. Open clamp on extension line and commence drainage 
[image: cid:image003.jpg@01D2A897.A0AB13A0]

18. When drainage complete, close clamp on extension line
19. Turn dial to flush position and count to five
[image: cid:image004.jpg@01D2A897.A0AB13A0]
20. Then turn the dial to the white circle

[image: cid:image005.jpg@01D2A897.A0AB13A0]

21. Ensure there is no air in fill line and then turn the dial to the blue circle
[image: cid:image006.jpg@01D2A897.A0AB13A0]

22. Open clamp on extension line to commence fill
23. When inflow complete, close clamp on extension line
24. Turn dial to last position to insert pin
[image: cid:image007.jpg@01D2A897.A0AB13A0]

25. Open new disinfectant cap and place it in left side of organiser
26. Perform hand hygiene using ABHR. 
27. Unscrew cover from the new cap
28. Unscrew catheter and screw onto the new cap making sure the catheter is not dropped and does not touch anything else
29. Pull catheter out of the organiser
30. Put the cover from new cap onto disc to seal it off
31. Check drained out fluid for clarity, dispose of used equipment, clean up and place a new bag on the heater pad.


[bookmark: _Toc42066742][bookmark: _Toc126850561]2.7 PD Fresenius Stay Safe Balance Drain out
Equipment: 
1 x Fresenius Drain bag
Organiser
1 x new disinfection cap
Detergent wipes to clean table 
ABHR

Procedure:
1. Confirm patient details as per Patient Identification and Procedure Matching Procedure
2. Perform hand hygiene using ABHR
3. Clean work surface and organiser with detergent wipes
4. Collect new disinfection cap and check expiry date
5. Place cap, organiser, and hand rub on cleaned sterile work surface
6. Open drain bag, and uncoil the lines, place disc into organiser, place drain bag down
7. Make patient’s extension line accessible
8. Perform hand hygiene using ABHR
9. Remove white protection cap from disc
10. Unscrew catheter from cap and connect to disc making sure the catheter is not dropped and does not touch anything else
11. Put the white cap from disc onto old cap. Pull out and discard
12. Open clamp on extension line and commence drainage

[image: last drain]

13. When drainage complete, close clamp on extension line
14. Turn dial to last position to insert pin 

[image: Drain only 3]

15. Open new disinfectant cap and place it in left side of organiser
16. Perform hand hygiene using ABHR
17. Unscrew cover from the new cap. Unscrew catheter and screw onto the new cap making sure the catheter is not dropped and does not touch anything else.
18. Pull catheter out of the organiser
19. Put the cover from new cap onto disc to seal it off
20. Check drained out fluid for clarity, dispose of used equipment in waste bin and clean up area
21. Wash hands when complete.

[bookmark: _Toc42066743][bookmark: _Toc126850562]2.8 PD Baxter Physioneal exchange
Equipment 
1 x warmed Baxter Physioneal PD bag 
1 x Minicap 
2 x Blue port clamp (Physioneal) OR 1 x Blue Port clamp (Dianeal)
Detergent wipes to clean work surface
Antiseptic hand rub
PD table with Intravenous (IV) pole.

Method 
1. Confirm patient details as per Patient Identification and Procedure Matching Procedure
2. Perform hand hygiene using ABHR
3. Clean work surface with detergent wipes
4. Check bag for correct glucose concentration; volume; clarity; expiry date; and leaks
5. Check that the outer pouch is intact
6. Open outer pouch of PD bag by tearing diagonally down from one of the notches on one end of the package
7. Perform hand hygiene using ABHR
8. Remove bag from outer pouch and place PD bag on cleaned sterile work surface. Push firmly on bag to check for leaks
9. Uncoil and separate lines with the coloured ring cap on it. Coil up lines with end of lines facing out. Position the end of the line to hang 15-20cm over the edge of the sterile work surface ensuring it does not touch anything
10. Flip the bag over so it sits on top of the rest of the coiled lines to secure it in place
11. Break the frangible in the Physioneal bag to mix the glucose solution
12. Ensure patient’s extension line accessible by removing from under the patient’s clothes
13. Perform hand hygiene using ABHR
14. Carefully grasp the bag line and remove the coloured ring-cap, leaving it hanging over the edge of the sterile work surface, and ensure nothing touches the exposed end
15. Pick up the extension line and carefully remove the Minicap. Protect the end of the line from falling or touching other objects
16. Carefully connect (screw) the extension line to the PD bag line
17. Hang the bag of PD fluid up and place the drainage bag on the floor with the shiny side facing upwards
18. Drain out by opening the twist clamp on the extension line
19. When drainage is complete, close the twist clamp on the extension line. Place blue clamp on Physioneal PD drainage line 
20. Flush by breaking the green frangible in the tubing of the new PD fluid bag. Open blue clamp on the drainage line and count to five to flush, then close the blue clamp when complete. Check all air from the line has been expelled. If not, then flush again. Ensure the glucose solution in the top chamber has drained completely into the bottom chamber of the PD bag
21. Open the twist clamp on the extension line to commence fill
22. When fill is complete, close the twist clamp on the extension line and place the other blue port clamp on the bag fill line to prevent spillage
23. Open new Minicap packaging
24. Perform hand hygiene using ABHR
25. Disconnect PD bag line from the patient’s extension line, ensuring nothing touches the exposed end and carefully place the Minicap on patient’s extension line securely 
26. Drop empty PD bag on floor (both bags are now on the floor)
27. Remove blue port clamps and tie a knot in lines to prevent any leakage
28. Check drainage fluid for clarity and dispose of PD drainage appropriately
29. Dispose of used equipment, clean up the area and wash hands 
30. Document the drainage amount in the patient’s clinical record. 

[bookmark: _Toc42066744][bookmark: _Toc126850563]2.9 PD Icodextrin for Fresenius CAPD

Note: Patients with diabetes should be informed about the need to source a glucometer that is compatible with Icodextrin use.

Patients only instil 2 Litre of Icodextrin
Equipment
Warmed Baxter Icodextrin 7.5% single bag 
Fresenius stay safe Luer-lock set
Detergent wipes for cleaning work surface
ABHR
Organiser
Disinfection cap
Table with pole.

Method
1. Confirm patient details as per Patient Identification and Procedure Matching Procedure
1. Perform hand hygiene using ABHR 
1. Clean the work area surface and organiser
1. Check bag for correct glucose concentration; volume; clarity; expiry date and leaks
1. Check that the outer pouch is intact
1. Open outer pouch of Baxter Icodextrin 7.5% bag and leave on the open packaging
1. Open packaging of Fresenius staysafe Luer-lock set
1. Perform hand hygiene using ABHR
1. Carefully pull purple ring-cap off the bag line making sure nothing touches it. 
1. Carefully take the blue cap off the Fresenius stay safe Luer-lock set and screw onto the Baxter Icodextrin bag
1. Snap the blue pin and wriggle it to make a gap
1. Hang the bag and uncoil the Fresenius stay safe Luer-lock set lines 
1. Proceed as for Fresenius Staysafe exchange.

[bookmark: _Toc42066745][bookmark: _Toc126850564]2.10 PD Tenckhoff catheter capping off
Capping off applies when a patient is either off PD temporarily, or permanently, and the PD catheter is still insitu. 

Equipment
Fresenius Catheter Adaptor Luer-lock with Closure Cap
Chlorhexidine 2% in alcohol 70% swabs x 2
Sterile dressing pack
Baxter PD catheter clamp (white)
Under pad
Detergent wipes for cleaning work surface
Sterile gloves
ABHR
10mL syringe x 1
Drawing up needle x 1
10mL sodium chloride 0.9% ampoule.

Method
1. Confirm patient details as per Patient Identification and Procedure Matching Procedure
2. Perform hand hygiene using ABHR
3. Place absorbent pad under the catheter and place the white clamp on the catheter above the Luer-lock connector
4. Clean work surface with detergent wipes
5. Open sterile dressing pack and add Catheter Adaptor Luer-lock with Closure package, syringe, and needle onto the draped sterile work surface
6. Open 10mL sodium chloride 0.9% ampoule and place on the edge of another work surface
7. Perform hand hygiene using ABHR for 30 secs or Antimicrobial hand wash for 60 seconds
8.  Don sterile gloves
9. Draw up the sodium chloride 0.9% into the 10mL syringe
10. Pick up the extension line with forceps and place paper drape under then drop extension line on paper drape
11. Hold the Luer-lock connector with one piece of gauze and the extension line with another piece of gauze and unscrew the extension line from the Luer- lock connector. Hold the Luer-lock connector very carefully, do not let open end of Tenckhoff catheter touch anything. Clean with chlorhexidine swab twice and allow to dry before attaching the 10mL syringe with 10mL sodium chloride 0.9%
12. Carefully undo the white clamp and insert 10mL of sodium chloride 0.9%  
13. Re-clamp the white clamp. Remove the 10mL syringe and attach the white cap to the end of the Luer-lock connector making sure not to cross thread it
14. Remove the white clamp from the Tenckhoff catheter
15. Clean up and discard equipment appropriately
16. Document capping off in patient’s clinical record and on the patient care plan.

[bookmark: _Toc42066747]Back to Table of Contents
	[bookmark: _Toc126850566][bookmark: _Hlk126736263]Section 3 – Infection and Peritoneal Dialysis (PD)



Infection in PD carries a high risk of morbidity and suspected instances of infection should be investigated as a matter of urgency.

Initial Presentation:
A cloudy bag always requires treatment with antibiotics
Take culture and commence treatment immediately (before microscopy results are available). Adjust antibiotic treatment when results are known.

Alert: All local antimicrobial prescriptions must follow local antimicrobial stewardship prescribing procedures with approval of restricted antimicrobials as per Antimicrobial Stewardship Procedure. 

[bookmark: _4.1_PD_Effluent][bookmark: _Toc42066748][bookmark: _Toc126850567]3.1 PD Effluent Collection for Microbiology
Equipment
Cloudy PD drain bag
Detergent wipes to clean work surface
1 x yellow top container
1 x set of blood culture bottles
2 x 20mL syringes 
3 x Blunt fill needle
1 x Blood transfer device (pink hub) 
Chlorhexidine 2% in alcohol 70% swabs x 6
Pathology form
Pathology labels 
Dressing pack
Non-sterile gloves
ABHR.

Method
To collect a sample, use the cloudy PD drain bag that the patient has brought with them or collect a sample from a wet or dry abdomen as below:
Wet abdomen
Do an exchange and use a PD drain bag to fully drain dialysate effluent as normal and disconnect. Take samples from this drain bag
Dry abdomen
Do an exchange to instil 1 Litre of (antibiotic free) dialysate and dwell for 2 hours. Use a PD drain bag to fully drain dialysate effluent as normal and disconnect. Take samples from this drain bag.

Note: Effluent cannot be collected from APD drainage bag
Fresenius: Use StaySafe drainage set (drain bag)
Baxter: Use Baxter Physioneal bag for use of drain bag. 

1. [bookmark: _Hlk126761674]Confirm patient details as per Patient Identification and Procedure Matching Procedure
2. Perform hand hygiene using ABHR
3. Clean work surface with detergent wipes
4. Open dressing pack
5. Add blood transfer device; blunt fill needles and syringes
6. Open Chlorhexidine 2% in Alcohol 70% swabs on to dressing tray
7. Take lids off culture bottles and yellow top container
8. Lay PD bag on clean sterile work surface
9. Identify and expose sample port on PD drain bag 
10. Gently mix contents of bag for at least 30 seconds 
11. Perform hand hygiene using ABHR
12. Don gloves
13. Scrub each culture bottle access points with Chlorhexidine 2% in Alcohol 70% swab and allow to dry completely
14. Clean PD drain bag sample port with Chlorhexidine 2% in Alcohol 70% swab and allow to dry completely
15. Hold the PD drain bag sample port with sterile gauze and insert 20 mL syringe with blunt fill needle attached, withdraw 20 mL of effluent
16. Remove blunt fill needle and attach blood transfer device
17. Insert 10 mL of effluent into aerobic culture bottle (blue top). Inject remaining 10 mL of effluent into anaerobic bottle (purple top)
18. Collect 20 mL of effluent using a blunt fill needle and new 20 mL syringe and place into yellow top container
19. Label all samples with the patient’s details, as per Patient Identification – Pathology Specimen Labelling procedure
20. Send to pathology with a request for white cell count (WCC); Gram Stain; microscopy and culture (MCS)
21. Discard equipment into waste bin provided and clean up area. PD bag is put into a clinical waste bin
22. Perform hand hygiene using ABHR
23. Document procedure in the patient’s clinical record.

[bookmark: _4.2_Adding_antibiotics][bookmark: _Toc42066749][bookmark: _Toc126850568]3.2 Adding antibiotics to CAPD bags (Fresenius Balance and Baxter Physioneal)
Equipment
Appropriate CAPD bag (Fresenius Balance 2.3% or Baxter Physioneal 2.27%)
Scissors (use for Baxter only)
Dressing pack 
10mL syringe x 1 
2mL syringe x 1 (for gentamicin)
4 x blunt fill needle 
Prescribed antibiotics 
Water for injection 10mL depending on dose
Chlorhexidine 2% in alcohol 70% swabs
Detergent wipes for cleaning work surface
ABHR
Medication additive label
Non-Sterile gloves
Patient identification label.

Method
1. All antibiotics must be checked with another RN or medication endorsed EN before instillation and additive labels signed as per National Standard for User applied Labelling of Injectable Medicines, Fluids and Lines procedure 
1. Confirm patient details as per Patient Identification and Procedure Matching Procedure
1. Check if the patient has any allergies and confirm patient details as per Medication Handling Policy
1. Perform hand hygiene, and clean work surface with detergent wipes
4. Open dressing pack add syringes and blunt fill needles
1.  Open chlorhexidine 2% in alcohol 70% swabs on to dressing tray
1. Check PD bag for expiry date; volume; strength; clarity and leakage. If packaging is damaged do not use. A pre-warmed bag can be loaded with antibiotics if it is going to be used immediately after the procedure:
a. Fresenius: Peel back enough outer wrapper of PD bag to expose left blue injection port. Tape wrapper back. (Blue Injection port attached to Fluid bag, NOT the blue port on the drain bag)
b. Baxter: Using scissors to cut a slit in back of outer wrapper of Baxter Physioneal bag to identify and expose injection port attached to Physioneal fluid bag. Ensure injection port is attached to Physioneal fluid bag and not the drain bag
1. Open water for injection and place on edge of sterile work surface 
1. Flip the lids off antibiotic vials and open gentamicin ampoule, if required
1. Perform hand hygiene using ABHR
1. Don gloves
1. Clean injection port on bag with chlorhexidine 2% in alcohol 70% and wait 30 seconds for the surface to dry
12. Wipe antibiotic vial with chlorhexidine 2% in alcohol 70% swab. Wait 30 seconds for the surface to dry
1. Draw up water for injection in the 10mL syringe, attach blunt fill needle
1. Inject water into vial and mix, then draw up the mixture, attach syringe to new blunt fill needle
1. Hold the injection port and inject the antibiotics. If gentamycin is required, draw up required dose of gentamycin in 2mL syringe, injecting to PD bag by use of a blunt fill needle.
1. Label PD bag with patient label and additive label as per National Standard for User applied Labelling of Injectable Medicines, Fluids and Lines Procedure
1. Reseal the outer pouch with tape
1. Clean up used equipment and dispose of sharps correctly.

[bookmark: _4.3_PD_Peritonitis][bookmark: _Toc62827839][bookmark: _Toc126850569]3.3 Peritoneal Dialysis Peritonitis (PD Peritonitis) Management
PD Peritonitis: is defined as 100 x 106 white blood cells per Litre effluent following a 2-hour dwell, (usually with > 50% of white cells being neutrophils) or any number of white cells with a growth of bacteria. If a shorter than 2-hour dwell has been used, then a cell count less than 100 white blood cells may still represent peritonitis.

Method:
Refer to Section 3.1 PD Effluent Collection for Microbiology within this procedure.

Empiric Antibiotic Treatment:
Commence antibiotic treatment immediately; do not wait for microscopy results. The treating medical team will prescribe antibiotics based on the patient’s individual needs such as allergy status, and previous infection status. Ensure Antimicrobial Stewardship approvals for ongoing antibiotics are obtained if required. 

If the patient is not admitted to hospital, ensure the patient is aware of when they next need to come to the CAPD Unit at Canberra Hospital. This is usually daily until sensitivities are known (up to 48 hours).

[bookmark: _Hlk73696242][bookmark: _Hlk73696042]If no known allergy/ previous infection order:
Cephazolin 1.5g for patients <100kg and 2g for patient >=100kg IP daily (1 exchange)
Gentamicin 0.6mg/kg IP daily (1 exchange).
Dwell minimum 6 hours

If penicillin/ cephalosporin allergy, previous MRSA carriage, or recent (less than 4 weeks) cephazolin resistant Staphylococcus epidermidis peritonitis then use 
Vancomycin 30mg/kg IP stat (Day 1 loading dose)
Gentamicin 0.6mg/kg IP daily (1 exchange)
Dwell minimum 6 hours. 

Note: Gentamicin rounded to nearest 10mg, maximum dose 60mg. Vancomycin rounded to nearest 500mg, maximum dose 2.5g. 

[bookmark: _Hlk126763346]Vancomycin resistant Enterococcus (VRE) surveillance should be performed if required as per the Infection Prevention and Control - Healthcare Associated Infections Clinical Procedure (generally if on vancomycin therapy. 

Antibiotic Duration:
· The usual duration of antibiotic therapy is 14 to 21 days and depends on the microorganism.

Secondary Prevention:
· Nystatin 500,000units oral tablets PO TDS: Every patient on PD receiving antibiotics should be commenced on fungal prophylaxis to reduce the risk of fungal peritonitis.

Alert:
Due to the risk of causing low intraperitoneal (IP) antibiotic levels, intermittent IP antibiotic dosing must not be used on patients utilising more than 5 exchanges (APD, IPD or CAPD) per day. Therefore, for patients that will receive more than 5 exchanges of dialysate per day, a continuous dosing prescription is required. Where possible, change these patients to a less frequent PD exchange regimen.  For patients with significant residual renal function a patient specific dosing regimen may be required

Back to Table of Contents

Prescription writing for Patients Prescribed intraperitoneal Vancomycin and Gentamicin (Note: use actual body weight)

	
	Less than 5 Exchanges per day
	More than 5 exchanges per day

	Prescription
	Intermittent dosing (1 exchange daily)
	Continuous dosing (all exchanges)

	Day 1
	· Vancomycin 30mg/kg IP and 
· Gentamicin 0.6mg/kg IP
	· Vancomycin 
· Loading dose: 30mg/kg on bag1 
· Maintenance dose: 1.5mg/kg/ bag (every subsequent bag) 
· Gentamicin 
· Loading dose: 8mg/L on bag 1
· Maintenance dose: 4mg/L (every subsequent bag)


	Day 2
	Review peritoneal dialysate result.  If white cell count 
< 100 x 106 per Litre then discuss with nephrologist whether antibiotic therapy requires continuation.  If it does, give 
No vancomycin 
Gentamicin 0.6mg/kg IP
	Review peritoneal dialysate result.  If white cell count < 100 x 106 per Litre discuss with nephrologist whether antibiotic therapy requires continuation.  If it does, give
· Vancomycin maintenance dose 1.5mg/kg/bag (every bag)
· Gentamicin maintenance dose 4mg/L (every bag) 

	Day 3
	Check for culture sensitivity results.
No vancomycin
Gentamicin 0.6mg/kg IP

	Check for culture sensitivity results.
· Vancomycin 1.5mg/kg/bag (every bag)
· Gentamicin 4mg/L (every bag)

	Day 4
	Obtain gentamicin and vancomycin pre-dose serum concentrations, administer Vancomycin and/or gentamicin according to respective drug levels below unless resistant organism, or unless either is ceased by physician  
Vancomycin 15mg/kg IP Day 4 (maintenance dose usually given every 5-7days) and/or
Gentamicin 0.6mg/kg IP 


	Gentamicin dosing Day 4 and onwards
	[bookmark: _Hlk37857682]Target gentamicin trough level should not exceed 2mg/L
Check trough levels before every 4th dose 
· If Day 4 level is greater than 2mg/L, reduce dose by 10mg, if level is greater than 3mg/L, omit Day 4 dose and reduce Day 5 and subsequent days’ doses by 10mg.  Recheck the gentamicin level on the Day 7.




	Vancomycin dosing Day 4 and onwards
	Target vancomycin trough level is above 15mg/mL (Aim 15-20mg/mL). 
Check trough levels on Day 4 (and usually on Day 7, 10 and 13)
· If level is below 15mg/mL on Day 4 then give vancomycin 19mg/kg Check level again on Day7 and seek medical advice on subsequent dosing
· If level is 15-20mg/mL: Administer 15 mg/kg on Day4 and recheck on Day 7. Seek medical advice on subsequent dosing
· If level is 21-25mg/mL: W/H dose on Day4. Administer 15mg/kg on Day5. Recheck level on Day7 and seek medical advice on subsequent dosing
· If level is more than 25mg/mL: W/H dose on Day4 and 5 and administer 12mg/kg on Day 6.  Check level again on Day9 and seek medical advice on subsequent dosing. 



Prescription writing for Patients Prescribed intraperitoneal cefazolin and gentamicin (use actual body weight)

Intermittent dosing (1 exchange daily) – for patients with less than 5 Exchanges per day:
Day 1: (day antibiotics are commenced)
Refer to the patient’s medication order and load bag with prescribed combination:
· Cefazolin 1.5g IP daily (if body weight <100 Kg) or cefazolin 2g (if body weight ≥ 100 kg) and gentamicin 0.6mg/kg IP daily to maximum 60mg
· Dwell 6 hours.

Day 2: (first morning after initial antibiotics)
Review peritoneal dialysate result. If white cell count < 100 x 106 per Litre, discuss with nephrologist whether antibiotic therapy requires continuation
If continuing, repeat dosing with same doses used on Day 1.

Day 3:
Review peritoneal dialysate result. Discuss result with nephrologist for any adjustment of antibiotic therapy
If continuing, repeat dosing with same doses used on Day 1.

Day 4 and onwards:
Obtain gentamicin trough concentrations 
Adjust dose accordingly based on the trough level if ongoing gentamicin is requested by the nephrologist. 

[bookmark: _Hlk41999845]Continuous dosing (all exchanges) – for patients with more than 5 exchanges per day:
Cefazolin dose:
Loading Dose: 500mg/L (1st bag)
Maintenance Dose: 125mg/L (all subsequent bags)

Gentamicin dose: 
Refer to the table above. Antibiotic Recommendations for Culture Positive Disease
· Fungi: Notify nephrologist or delegate and arrange for catheter removal with 2 weeks of antifungal treatment post removal.  May require systematic antifungal therapy, consult Infectious Diseases team if resistant or Sensitive-Dose-Dependent to fluconazole.
· Culture negative peritonitis 
· Negative effluent cultures on day 3 warrant a repeat dialysis effluent White Blood Cell count with differential (2D).
· If the culture-negative peritonitis is resolving at day 3, suggest discontinuing aminoglycoside therapy and continuing treatment with gram-positive coverage already administered for 2 weeks.
· If the culture-negative peritonitis is not resolving at day 3, suggest special culture techniques be considered for isolation of unusual organisms
· Consult microbiology if unusual organisms suspected.
· Stenotrophomonas/Pseudomonas may require oral antibiotic therapy. Consult with renal physician 
· Enterococcus faecalis or faecium will require adjustment based on available susceptibilities. Generally, Enterococcus faecalis will be susceptible to susceptible to ampicillin
· Polymicrobial results to be discussed with nephrologist or Infectious Diseases within the Division of Medicine Canberra Hospital.
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Monitoring of PD Peritonitis
Closely monitor clarity of the effluent, document and report to Nephrologist or delegate If the effluent is not clearing the catheter, then removal maybe required. Improvement should be obvious within 48 hours
Maintain close contact with Microbiology within Canberra Hospital Laboratory to seek culture information
Closely monitor the clinical status of patient and attend to vital sign monitoring as per Vital Signs & Early Warning Scores – The Canberra Hospital Inpatients procedure.
Consider making the patient nil by mouth (NBM) if abdomen distended
Antibiotic treatment should continue for 2-3 weeks, determined by Nephrologist or delegate. Current ISPD guidelines recommend 3 weeks therapy for gram negatives, Enterococci and for Staphylococcus aureus. Two weeks is generally adequate for other organisms
Patients to have follow up dialysate effluent cell count on day 3 if they are not clearly improving and PD staff will monitor. A white cell count >1000 x 106 per Litre dialysate or > 1 x 109 white blood cells per Litre at Day 3 is a risk factor for subsequent treatment failure and must be notified to the nephrologist or delegate
Outlying PD patients at regional hospitals will be followed up by the NSW Renal Outreach Team. Patients who have not improved at 48 hours will require urgent transfer to The Canberra Hospital. Renal Registrar/Nephrologist or delegate to arrange
Failure of dialysate effluent to clear by Day 5 is a strong indication for catheter removal
All results and any treatment changes to be discussed with treating Nephrologist or delegate
Vancomycin resistant Enterococci (VRE) status should be reviewed if surveillance was performed on Day 2 in alignment with the Infection Prevention and Control procedure.

Stability and microbiological purity of Antibiotics in PD
Cephazolin and gentamicin can be safely added to the same dialysate to be dwelled simultaneously for a minimum of 6 hours
Vancomycin and gentamicin can be safely added to the same dialysate to be dwelled simultaneously for a minimum of 6 hours
Cefazolin is stable for 8 days in dialysis solutions at room temperature
Vancomycin is stable for 28 days in dialysis solutions at room temperature
Gentamicin is stable for 14 days in dialysis solutions at room temperature
Do not add heparin to bags containing antibiotics

Note: Data on the stability of various new antibiotics and PD solutions are limited and often fragmented. Discuss with renal physicians and renal pharmacist if required.

Icodextrin:
Vancomycin, cefazolin, ampicillin, ceftazidime, and gentamicin are compatible with Icodextrin containing dialysate for 14days at room temperature

Catheter Removal:
Catheter removal in all CAPD peritonitis is performed by general surgeons in operating theatre by means of a mini laparotomy with washout.

[bookmark: _Toc62827840][bookmark: _Toc126850570]3.4 PD Peritonitis Management Plan
Establish the following:
1. If the patient is unwell:
Patient attends the Emergency Department
ACT: supplies can be collected from the Renal ward
NSW: patients to take fluid warmer; PD fluids (2 days’ supply if possible); caps; organiser (if applicable) and 2 blue port clamps (if applicable)
One box of green (2.3% Fresenius or 2.27% Baxter Physioneal).
2. If the patient is asymptomatic:
· Managed by RHT or Renal outreach nurses during office hours
· After hours all patients attend the Emergency Department.
3. Does the patient have the cloudy bag for sampling? 
· If yes, instruct the patient to bring it with them so it can be sampled for cultures
· If no, instruct the patient to present with fluid in situ. Please note, fluid must dwell for minimal 2 hours for sampling.
4. The patient’s current weight is required for antibiotic dosage 
5. Does the patient have any allergies? If so, prescribe the patient PD antibiotic treatment as per Section 3.2 within this procedure.
6. Does the patient use Baxter or Fresenius? 

NSW patients present to local hospital 
Outlying PD Patients at Regional hospitals will be followed up by the NSW Renal Outreach Team. Where there is no improvement at 48 hrs (bag clearing) the patient is to be transferred to the Canberra Hospital. Nephrologist or delegate or ATR to arrange transfer as per Admission to Discharge Procedure.

[bookmark: _Toc62827841][bookmark: _Toc126850571]3.5 PD Exit Site and Tunnel Infection 
Refer to Section 1.3 Established Exit Site within this procedure. 

Exit site surface swabs
A positive culture in the absence of an abnormal appearance is indicative of colonisation rather than infection. The appropriate treatment for this is intensified local cleaning and continuation of topical mupirocin rather than oral antibiotics. Concomitant catheter related infection and peritonitis is often due to Pseudomonas species.

Empiric treatment of mild exit site infections
· Infections with Staphylococcus aureus must always be covered. Treatment duration continues 5-7 days after all the infection has resolved
· Pseudomonas sp may need to be covered if the patient has a history of pseudomonal infections
· Known colonisation in the patient:
No MRSA: flucloxacillin/dicloxacillin 500 mg orally three times daily
Non-multi-resistant MRSA: clindamycin if susceptible. If not, as per Multi-resistant MRSA 
Multi-resistant MRSA: IP vancomycin or alternatively oral fusidic acid and rifampicin.

Tunnel infection 
Presence of two or more of the following:
· Induration of the tunnel
· Tenderness of the tunnel
· Radiographic evidence of a collection along the tunnel

Note: It is unusual for there to be a tunnel infection in the absence of an exit site infection


Back to Table of Contents
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[bookmark: _Toc42066754][bookmark: _Toc126850573]4.1 Peritoneal Equilibrium Test procedure 
The purpose of the Peritoneal Equilibrium Test (PET) is to establish the transport characteristics of the peritoneal membrane. It defines the membrane clearance and ultrafiltration rates by measuring dialysate to plasma ratios of creatinine and glucose. Usually done 4 weeks after commencement on PD.

The patient will do an exchange before bed with a 2.27% or 2.3% (green) PD bag the night before the PET. The patient will note the time of this exchange. This overnight fluid will be drained out in RHT on the day of PET. The patient should be provided with the instruction sheet and called the night before to confirm they are aware of the required actions and answer any questions the patient has.

Equipment
Patient input form (PET form) 
Pathology form x 2
Patient pathology labels 
Detergent wipes
Antiseptic hand rub
Chlorhexidine 20% in alcohol 70% swab x 6
Sterile glove x 3
Red top blood tube x 3
Gauze x 3
Blunt needle x 3
Sterile paper drape x 3 
10ml syringe x 3.

For Fresenius include:
Fresenius Balance 2.3% bag for PET (put on warmer the night before PET)
Fresenius Balance bag of patient choice for after the test
Fresenius StaySafe drainage set (drain bag)
Disinfection Caps x 3.

For Baxter include:
Baxter Physioneal 2.27% bag for PET (put on warmer the night before PET)
Baxter Physioneal bag for mid test (for use of drain bag)
Baxter Physioneal bag of patient choice for after the test 
Minicaps x 3.

Method
Confirm the patient attended 2.3% or 2.27% exchange before bed, and that fluid is still in dwell at arrival. If not, the test cannot be performed and will need to be rescheduled. 

Note: Specimens must be labelled as per Patient Identification – Pathology Specimen Labelling procedure

1. Confirm patient’s details as per Patient Identification and Procedure Matching procedure 
2. Record time of “Overnight bag in” on PET form
3. Perform hand hygiene using ABHR and clean work surface with detergent wipe
4. Set up for PD exchange using warmed PD bag (2.3% or 2.27%)
5. Note time when drain commenced and completed. Record it as drain time on PET form in minutes
6. Work out the time in minutes that the Overnight bag was in for and record it as “Dwell time” on PET form. 
7. Weigh patient and record weight on PET form
8. Flush and fill. Note the time fill commences
9. Infuse the PD solution with the patient supine, getting the patient to roll side to side halfway through filling and again when the infusion is complete
10. Note the time fill completed. Record fill time in minutes on PET form. 

PET 1 (0 hr):
1. Ensure the drain line is clamped and sit the patient upright. Drain approximately 200mL from the abdomen into the PD fluid (FILL) bag (not the drain bag that has the Overnight PD drainage fluid in it). Close the extension line clamp
2. Open the syringe, and place drawing up needle, gauze, and swab x2 onto sterile drape
3. Perform hand hygiene using ABHR and don sterile gloves
4. Hold sample port with gauze and clean sample port with chlorhexidine 20% in alcohol 70% swabs. Wait 30 seconds for the surface to dry
5. Attach syringe to drawing up needle 
6. Use gauze to hold sample port and withdraw 10mls of PD effluent. Inject sample into red top pathology tube
7. Label sample with patient’s pathology label and mark it as “PET 1”
8. Reinfuse any solution left in the fill bag into the patient, and disconnect as usual
9. Weigh the overnight bag and record it on PET form. Label this bag with patient pathology label and mark as “Overnight bag”.

PET 2:
1. At 2 hours, attach a drain bag (Fresenius) and drain out 200mL. For Baxter use a Baxter Physioneal bag (for use of drain bag). Close the extension line clamp
2. Follow steps 1 to 6 in PET 1 to collect sample PET 2. Label sample with patient’s pathology label and mark it as “PET 2”
3. After collecting the 2-hour dialysate sample, ask the patient to attend Pathology with a request form to get bloods taken or attend in RHT
4. Pathology request Form 1: Urea, Creatinine, Glucose, Albumin
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PET 3:
1. At 4 hours the patient can either drain out or prepare their warmed PD bag of choice and, at the allotted time, drain the abdomen of PD effluent completely
2. Follow steps 1 to 6 in PET 1 to collect sample PET 3 (collect sample before flush if patient attending a full exchange)
3. Label sample with patient’s pathology label and mark it as “PET 3”
4. When the drain or exchange is complete, the Patient can return home

Following drain or exchange:
1. Weigh the drain bag and record it on PET form
2. Discard into a yellow clinical waste bin
3. Ensure all tubes and the Overnight bag are correctly labelled, dated and timed before sending to pathology
4. Pathology request Form 2: 
· Overnight dialysate (volume, urea, creatinine) 
· '0' hrdialysate PET 1 — urea, creatinine and glucose (10ml)
· '2' hr dialysate PET 2 — urea, creatinine and glucose (10ml)
· '4' hr dialysate PET 3—urea, creatinine and glucose (10ml)

[bookmark: _Toc126850574][bookmark: _Toc42066755]4.2 Peritoneal Dialysis Adequacy Test Procedure (24 hr collection)
The Peritoneal Adequacy Test is performed to measure total solute clearance. These results, in conjunction with the patient’s clinical symptoms and biochemistry, will assist in determining if changes to the dialysis prescription are required. 

Frequency:
The test is performed routinely every 6 months and more frequently if the patient is experiencing symptoms.

Procedure:
1. Educate the patient on the importance of, and preparation for, dialysis adequacy testing by explaining and providing the following:
Patient instruction sheet – note there are different instruction sheets for CAPD, APD Baxter and APD Fresenius. For ACT clients they can be found in P: Drive/Joint Renal health/Clinical Units/Home Therapies/Peritoneal Dialysis/Patient Letters. For NSW clients they can be found in Renal Teams/General/Renal Outreach/PD/PET and Adequacy
Plain 24-hour urine bottle
2 yellow-topped specimen containers (APD Fresenius) or 1 yellow-topped specimen container (APD Baxter)
Pathology form for serum urea, creatinine, glucose, and albumin (if not getting bloods attended at the unit)
2. The day before the PD Adequacy Test the patient will:
Collect PD effluent samples for 24 hours
· CAPD patients will collect all PD effluent samples from 2nd CAPD exchange up to and including 1st CAPD exchange the following day
· APD patients to dialyse as usual. After dialysis is completed the next morning, they need to collect samples of PD effluent from the drain bags into the yellow-topped specimen jars. The sample must be taken before draining any unused PD fluid into the drain bags. Baxter patients have 1 drain bag so will need to fill 1 yellow-topped container with PD effluent and Fresenius have 2 drain bags so will need to take a sample from each drain bag
· APD patients who do a manual day exchange will need to keep this bag 
Collect urine for 24 hours by:
Discarding the first sample of urine in the morning
Collecting all urine in the 24-hour urine bottle from the second sample up to the first urine of the following morning
3. On the day of the dialysis adequacy test, the patient will:
Record their weight
APD patients will record the nights total inflow and outflow or bring in their APD card
Bring all recorded information and deliver the collected 24-hour urine and PD effluent to the unit
Attend pathology for their blood test if not being taken at the unit
4. On the day of the dialysis adequacy test the nurse will:
Record patient’s weight
APD patients: 
record total inflow/outflow. If they have a manual bag measure PD effluent and record
ensure bloods have been collected
CAPD patients:
Correctly label all PD effluent bags and 24-hour urine collection. 
APD (Baxter):
correctly label specimen container and write “PD effluent’ on ID label
if the patient has a manual day bag you need to add approximately 30mls of this effluent to the PD effluent in the specimen container
Correctly label the 24-hour urine collection.
APD (Fresenius with no manual day bag):
Discard approximately half of the PD effluent from one specimen container and then fill this container using the effluent from the second container. The mixed sample will be sent to pathology.
APD (Fresenius with manual day bag):
combine APD samples as above leaving room to add approximately 30mls of effluent from the manual day bag
correctly label specimen containers and write ‘PD effluent sample’ on ID label.
Correctly label the 24-hour urine collection.
Send blood (if taken at Renal Unit); PD effluent samples and 24-hour urine collection to pathology. Pathology request as follows:
· 24-hour urine collection: urea, creatinine and volume
· 24-hour dialysate: urea, creatinine and volume (for CAPD samples)
· Overnight dialysate sample: urea and creatinine (for APD samples)
· Serum: urea, creatinine, glucose and albumin.
5. The following values in conjunction with clinical symptoms can be used as a guide in determining dialysis adequacy.
[bookmark: _Hlk65655496]Kt/V ≥ 1.7 
Creatinine Clearance ≥ 60
6. Notify Nephrologist of results along with any concerns and changes to prescription. 

[bookmark: _Toc126850575]4.3 Post Laparoscopic revision of Tenckhoff Catheter PD Exchanges
The purpose is to recommence peritoneal dialysis slowly and safely after a laparoscopic review to prevent leakage of dialysis fluid into the abdominal tissues.

Each surgeon has their own preference for Tenckhoff catheter use post revision: Some request 24 to 48 hours resting of the catheter, others allow immediate use. Please check the patient’s clinical record for the surgeon’s postoperative instructions.

Method
Resuming PD exchanges (may not be day one post operation)
Day 1:
1000 mL Exchanges x 5 
Bed rest 24 hours with toilet privileges (if patient needs to get up for toilet, they need to be drained out first)
Monitor laparoscopic sites for leaking and moisture. If leaking evident, drain patient out and request a medical review.
Day 2: 
1000mL Exchanges x 5
Patient should be able to mobilise to shower and toilet with fluid insitu
Monitor laparoscopic sites for leaking and moisture. If leaking evident, drain patient out and request a medical review.
Day 3: 
1500mL Exchanges x 4
Patient can mobilise freely with fluid insitu
Monitor laparoscopic sites for leaking and moisture. If leaking evident, drain patient out and request a medical review.
Day 4:
1500mL Exchanges x 4
Patient can mobilise freely with fluid insitu
Monitor laparoscopic sites for leaking and moisture. If leaking evident, drain patient out and request a medical review.
Day 5: 
PD nurse review of laparoscopy sites:
· Sites not healing well keep volume at 1500mL exchanges x 4
· Sites healed well increase the volume to 2000mL exchanges x 4

When the patient is discharged, information is provided to Renal Home Therapies through Digital Health Record.

[bookmark: _Toc42066756][bookmark: _Toc126850576]4.4 Antibiotic Prophylaxis in PD Patients Undergoing Procedures
PD catheter extension line disconnection (unintended contamination):
If no known allergy IP Cephazolin 1.5g for patients <100kg and 2g for patient >=100kg If penicillin/ cephalosporin allergy, Vancomycin 30mg/kg IP stat rounded to nearest 500mg, maximum dose 2.5g. 
High Risk Procedures:
The abdomen should be drained at the time of the procedure.
Colonoscopy:
· ISPD guidelines recommend ampicillin 1g IV plus gentamicin 120mg IV plus metronidazole 400mg orally immediately pre-procedure  
· This may be impractical in privately performed procedures
· Consult Nephrologist or delegate.
Significant dental work (anything more than scale and polish)
· Consider Amoxicillin 2g orally
· Consult Nephrologist or delegate.

[bookmark: _Toc126850577]4.5 Urgent Start Peritoneal Dialysis (USPD) and Early Start Peritoneal Dialysis (ESPD)
This section outlines best practice procedures for initiating and performing peritoneal dialysis (PD) sooner than 2 weeks after laparoscopic insertion of Tenckhoff catheter. 
USPD and ESPD are renal replacement modality options for patients presenting with end stage kidney disease (ESKD), who do not have a plan for dialysis, and who are considered suitable to perform peritoneal dialysis in the home setting
USPD and ESPD are best administered using an automatic cycler with APD patients but may also be administered using manual exchanges for CAPD patients.

Alerts for USPD and ESPD:
USPD or ESPD must only be commenced under the direction of the nephrologist in consultation with the surgeon responsible for catheter placement. Patients exhibiting the following symptoms must be referred to the nephrologist/ATR for review and possible urgent initiation of urgent-start PD in-hospital: 
· Nausea and vomiting with inability to take oral fluids
· Confusion not attributed to other underlying cognitive states
· Oedema above the level of the knee
· Shortness of breath at rest or dyspnoea on mild exertion (without readily identifiable cause)
· Potassium > 6 mmol/L
· Bicarbonate < 15 mEq/L

Initiating dialysis soon after catheter placement risks leakage of the dialysate into subcutaneous tissue. To minimise the risk:
· Dialysis must be performed with the patient in the recumbent position only.
· Should any patient need to stand or ambulate, they must have a dry abdomenMonitor patient throughout treatment for signs of abdominal distension, and subcutaneous or peri-catheter leakage.7,11 (See Section 4.5.3 Complications).

Clinical Pathway to Urgent-Start and Early-Start Peritoneal Dialysis
Dialysis options should be discussed with all patients requiring urgent-start and early-start peritoneal dialysis.

[image: ]

Initial USPD/ESPD prescription is administered by PD trained nursing staff for the first 2 weeks of therapy. After the first 2 weeks, the patient is then trained for home therapy and catheter care, providing there are no complications. See Section 4.5.3 Complications within this procedure.

Position
USPD/ESPD exchanges must be performed with the patient in the recumbent position only 
Patients remain recumbent during the entire fill and dwell time
Patients must drain any IP fluid completely before sitting up, standing or walking. 
Solutions
Baxter 1.36% or Fresenius 1.5% Dextrose if there is minimal oedema and no shortness of breath.
Baxter 2.27% or Fresenius 2.3% Dextrose if there is moderate oedema and/or shortness of breath.
Baxter 4.25% or Fresenius 4.25% if prescribed by Nephrologist. 

[bookmark: _Toc62467261][bookmark: _Toc126850578]4.5.1 Urgent-Start Peritoneal Dialysis (USPD) 
This section outlines the USPD process for patients requiring urgent, unexpected dialysis due to:
· uraemia and fluid overload to reduce the risk of dialysate leakage
· infection and mechanical complications with end stage kidney disease (ESKD) and who are commenced on CAPD < 72 hours following laparoscopic insertion of Tenckhoff catheter. 

Patients commencing USPD are dialysed in-hospital
Method
Dialysis Day 1 (< 72 hours post Tenckhoff catheter insertion)
First exchange: drain 1000mL in and out immediately to flush peritoneal cavity and determine Tenckhoff catheter function
Second and subsequent exchanges:
· 1000 mL dwell volume according to BSA. See Section 2.4 Dwell Volumes in this procedure
· Dwell 2 to 2.5 hours
· 6 exchanges per day as time permits
Monitor closely for signs of abdominal distension, subcutaneous or pericatheter leakage. See Section 4.5.3 Complications in this procedure.


Dialysis Days 2 and 3
1000 mL dwell volume according to BSA. See Section 2.4 Dwell Volumes in this procedure
Dwell 2 to 2.5 hours
Six exchanges per day as time permits
Monitor closely for signs of abdominal distension, subcutaneous or pericatheter leakage. See Section 4.5.3 Complications in this procedure.

Dialysis Days 4 to 6
Continue exchange volume of 1000mL provided there is no abdominal distension or leakage 6-8 
Maintain lower dwell volumes if patient demonstrates any signs of abdominal distension7
Dwell 1.5 to 2 hours 
· Six exchanges per day as time permits
Monitor closely for signs of abdominal distension, subcutaneous or pericatheter leakage. See Section 4.5.3 Complications in this procedure.

Dialysis Days 7 to 10
Increase exchange volume to 1500 mL provided there is no abdominal distension or leakage 
Maintain lower dwell volumes if patient demonstrates any signs of abdominal distension
Dwell 1.5 to 2 hours 
· Greater than 6 exchanges per day
Monitor closely for signs of abdominal distension, subcutaneous or pericatheter leakage. See Section 4.5.3 Complications in this procedure.

Dialysis Days 11 to 13
Increase exchange volume to 1500-2000 mL) provided there is no abdominal distension or leakage. 
Maintain lower dwell volumes if patient demonstrates any signs of abdominal distension
Dwell 1.5 to 2 hours 
· Greater than 6 exchanges per day 
Monitor closely for signs of abdominal distension, subcutaneous or peri-catheter leakage. See Section 4.5.3 Complications in this procedure.

Dialysis Day 14
Commence CAPD/APD training with 1500-2000 mL exchange volumes.

[bookmark: _Toc62467263]

[bookmark: _Toc126850579]4.5.2 Early-Start Peritoneal Dialysis (ESPD)
This section outlines best practice procedures for initiating and performing peritoneal dialysis (PD) between 72 hours and 2 weeks following Tenckhoff catheter insertion. 

Patients commencing ESPD maybe dialysed as an out-patient
Method
This guideline is designed to run over 14 days and refers to dialysis days only
Weekend days when the patient is not dialysing are not incorporated.

Dialysis Day 1 (>72 hours post Tenckhoff catheter insertion)
First exchange: Drain 1000mL in and out immediately to flush peritoneal cavity and determine Tenckhoff catheter function
Second exchange: Drain 1000 mL in and out immediately to flush peritoneal cavity and determine Tenckhoff catheter function
Third and subsequent exchanges:
1000 mL dwell volume 
Dwell 2 to 2.5 hours
Three to four exchanges as time permits
Monitor closely for signs of abdominal distension, subcutaneous or peri-catheter leakage. See Section 4.5.3 Complications in this procedure.

Dialysis Day 2
1000mL dwell volume 
Dwell 1.5 to 2 hours
· Three to four exchanges per day as time permits
Monitor closely for signs of abdominal distension, subcutaneous or peri-catheter leakage. See Section 4.5.3 Complications within this procedure.

Dialysis Days 3 to 5
· Continue exchange volume to 1000 mL provided there is no abdominal distension or leakage 
· Maintain lower dwell volumes if patients demonstrate any sensations or signs of abdominal distension 
· Dwell 1.5 to 2 hours
· Three to four exchanges per day as time permits
· Monitor closely for signs of abdominal distension, subcutaneous or pericatheter leakage. See Section 4.5.3 Complications in this procedure.

Dialysis Days 6 to 8
· Increase exchange volume to 1000-1500 mL provided there is no abdominal distension or leakage 
· Maintain lower dwell volumes if patients demonstrate any sensations or signs of abdominal distension 
· Dwell 1.5 to 2 hours
· Three to four exchanges per day as time permits
· Monitor closely for signs of abdominal distension, subcutaneous or pericatheter leakage. See Section 4.5.3 Complications in this procedure.

Dialysis Days 9 to 10
Patient may sit up and begin to mobilise with a wet abdomen, provided there is no abdominal distension or leakage
Increase exchange volume to 1000-1500 mL provided there is no abdominal distension or leakage 
Maintain lower dwell volumes if patients demonstrate any sensations or signs of abdominal distension 
Dwell 1.5 to 2 hours
· Three to four exchanges per day as time permits
Monitor closely for signs of abdominal distension, subcutaneous or peri-catheter leakage. See Section 2.4 Dwell Volumes in this procedure.

Dialysis Day 11
· Commence CAPD/APD training with 1500-2000 mL exchange volumes 
· Patient can mobilise with a wet abdomen as desired, provided there is no abdominal distension or leakage.

[bookmark: _Toc62467264][bookmark: _Toc126850580]4.5.3 Complications
Complications of ESPD/USPD include:
Abdominal distension
Leakage of the dialysate into subcutaneous tissue 
Leakage of the dialysate around the catheter exit site (peri-catheter leakage)
Leakage of the dialysate from laparoscopy suture lines. 

To minimise the risk of complications, monitor patients for the following:
Abdominal distension and discomfort, especially when increasing dwell volume.
Dialysate leakage from exit site and suture lines
Signs of dialysate leakage into subcutaneous tissue.

Management:
Abdominal distension/discomfort:
· Reduce dwell to previous volume. 
· Ensure patient is in the recumbent position
· Contact Nephrology ATR or Consultant. 

Peri-catheter or subcutaneous leakage:
· Confirm suspected catheter leakage with glucose testing strips. Positive glucose result indicates PD fluid leakage.
· Drain fluid out. 
· Contact Nephrology ATR or Consultant
· Consider antibiotic prophylaxis

Back to Table of Contents
	[bookmark: _Toc126850581]Evaluation


Outcome
Patients receiving Peritoneal Dialysis are cared for according to these procedures.

Measures
Incidences of Peritonitis reported to Australia and New Zealand Dialysis & Transplant Registry (ANZDATA) and reviewed
Nurses in Renal Home Therapies, Renal Ward 4B, and SNSWLHD Renal Outreach are trained and credentialed in Peritoneal Dialysis. 
New staff will be educated on this procedure under the guidance of trained staff until credentialed or assessed as competent.
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Policies
· Medication Handling 
· Informed Consent - Clinical

Procedures
· Infection Prevention and Control Procedure
· Antimicrobial Stewardship 
· Aseptic Technique 
· Patient Identification and Procedure Matching 
· Admission to Discharge (adults and children)
· Patient Identification – Pathology Specimen Labelling 
· Pathology Specimen Handling
· Urine Specimen Management 
· Venepuncture Blood Specimen Collection
· National Standard for User applied Labelling of Injectable Medicines, Fluids and Lines
· Vital Signs & Early Warning Scores – The Canberra Hospital Inpatients

International Guidelines
· International Society for Peritoneal Dialysis Guidelines 

Legislation 
Health Records (Privacy and Access) Act 1997 
Human Rights Act 2004 
Work Health and Safety Act 2011 
Carers Recognition Act 2021 

Other 
Australian Charter of Healthcare Rights
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APD: Automated Peritoneal Dialysis
· CAPD: Continuous Ambulatory Peritoneal Dialysis
Dialysate: also called dialysis fluid, is a solution of dextrose, water, electrolytes, salt
ESPD: Early Start Peritoneal Dialysis
· ISPD: International Society for Peritoneal Dialysis
· MEWS: Modified Early Warning Score 
· MRSA: Methicillin Resistant Staphylococcus aureus
· NBM: Nil by mouth
PD: Peritoneal Dialysis
Peri-catheter leakage: moisture around the PD catheter exit site identified as dialysate
· Peritoneal Dialysis Peritonitis: 100 White Blood Cell count/microlitre effluent of which > 50% are neutrophils
· Subcutaneous leakage: dialysis fluid leaking into subcutaneous tissue. Manifests as subcutaneous swelling and oedema, weight gain, peripheral, genital or pleural oedema12
· Tenckhoff catheter: a long, narrow tube inserted into the peritoneal cavity
· USPD: Urgent Start Peritoneal Dialysis
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Peritoneal, Dialysis, tunnel, exit site, PD, APD, CAPD, peritonitis, USPD, ESPD
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