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1. Purpose of protocol 

To ensure the surveillance of haemodialysis water for Endotoxins is maintained in accordance with recommended international practices and guidelines.

2. Introduction

Haemodialysis and haemodiafiltration may expose patient blood up to more than 400L of water per week across the semi-permeable membrane of the dialyser or directly with intravenous fluid replacement. XDHB employs the Haemodialysis method as treatment for renal failure.
The water exposure to dialysis patients requires control and monitoring of water quality to avoid excesses of known or suspected harmful elements being carried in the water and transmitted to the patient. Patient exposure to high levels of Endotoxins is characterised by fever, shaking, chills and at high levels, death. Long term exposure to endotoxins is suspected to contribute to complications such as cardiac disease, further diminishing patient quality of life, increasing physician treatment and medical costs. There are limits on acceptable levels of Endotoxins in water for dialysis (RO Systems) and in the Dialysate (Dialysis Machine) to prevent patient harm. Central RO systems manufacturing water for dialysis and dialysate produced by dialysis machines should be tested for endotoxins and have different limits. XDHB uses RO systems and Dialysis Fluid Systems combined, Fresenius 4008 B systems, each with their own Fresenius or Gambro RO supply. 
3. Guiding Principles:

It is our aim to adopt the equipment manufacturers (Fresenius) haemodialysis water quality guide which is based on ISO standards. In the ISO standards Endotoxin testing is mandatory. (Or Similar)
4. Surveillance Methods


Endotoxins are to be detected using FDA approved Charles River PTS cartridges and PTS instrument. The PTS system uses Limulus Amoebocyte Lysate reagents. 
5. Surveillance Parameters
	Equipment
	Product
	Microbial Contaminants
	Reference units
	Limit

(ISO 2009)
	Action Level

(ISO 2009)
	Test Frequency 

	4008B (Standard Haemodialysis)
	Dialysate
	Endotoxins
	EU/ml
	0.25
	0.125 (50%)
	3 Monthly

	RO System 
	Water for Dialysis
	Endotoxins
	EU/ml
	0.25
	0.125 (50%)
	Monthly

	HDF/High Purity Dialysis
	Dialysate
	Endotoxins
	EU/mL
	0.03
	0.015

(50%)
	3 Monthly


6. Remedial Action if fail test.
RO System: Service and Re-Test for endotoxins. Must be re-tested for endotoxins and pass prior to returning to service to ensure operational performance and success of remedial procedures. 
Standard Haemodialysis (Fresenius 4008 B): Service and Re-Test for endotoxins. Must be re-tested for endotoxins and pass prior to returning to service and be retested monthly for three months to ensure operational performance and success of remedial procedures. After three consecutive months of pass endotoxin test results (<0.125 EU/mL) testing frequency can be reduced to three monthly.
High Purity Dialysis (HDF): Service and Re-Test for endotoxins. Must be re-tested for endotoxins and pass prior to returning to service and be retested monthly for three months to ensure operational performance and success of remedial procedures. After three consecutive months of pass endotoxin test results (<0.015 EU/mL) testing frequency can be reduced to three monthly.
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ACTION
	RATIONALE

	Endotoxin Testing

All testing completed using Charles River Endosafe Meter as per Specific Operating Instructions.

See Appendix 1 of Water Treatment for Haemodialysis Protocol.

Individual ROs

Label container with date and machine number.

Wash or Sterigel hands and put on sterile gloves.

Using 70% alcohol solution, clean and swab sample port on outflow line of each RO machine and and wait 30 seconds to dry.

Using a sterile 30ml syringes, draw up dialysate from sample port and dispense into sterile sample container.
Test sample using the Charles River PTS system.

Record the result in the data record system.

Any machine non-compliant with protocol parameters must be removed from operation until remedial action has taken place and it has been retested, with results meeting compliance.

Dialysate                                                           
Label container with date and machine number.

Wash or Sterigel hands and put on sterile gloves.

Using 70% alcohol solution, clean and swab sample port on dialysate outflow line of each haemodialysis machine and and wait 30 seconds to dry.

Using a sterile 30ml syringes, draw up dialysate from sample port and dispense into sterile sample container.
Test sample using the Charles River PTS system.
Record the result in the data record system.

Any machine non-compliant with protocol parameters must be removed from operation until remedial action has taken place and it has been retested, with results meeting compliance.

	Endotoxin Testing

Prevent patient illness due to endotoxin exposure.
Individual ROs

Track endotoxin results and testing frequency to ensure compliance with standard operating procedures (SOP).
Perform test as per SOP.

Dialysate
Track endotoxin results and testing frequency to ensure compliance with standard operating procedures (SOP).

Perform test as per SOP.


APPENDIX 1



ENDOSAFE PTS METER OPERATING INSTRUCTIONS
Biohazard Protection
· Perform hand hygiene and wear gloves while collecting the sample.

Specimen Requirements

· Collect sample in to a 30 mL BD Pastipak syringe

· Aliquot in to a urine pot and label with the E number of the haemodialysis machine.

· The sample must be at room temperature prior to testing but can be stored in the refrigerator for up to 2 weeks.

Running a Sample

· Ensure cartridges are at room temperature for at least 15 minutes prior to use.

· Press the MENU key to turn the reader on. The reader begins a System Self Test and heats up to 37°C in approx. 5 mins.

· The display will change from Self Test to INSERT CARTRIDGE.
· Remove cartridge from the pouch by touching the edges of the cartridge and insert the cartridge firmly in to the reader with the sample reservoirs facing upwards.

· Enter your Employee ID at the ENTER ID prompt.

· Enter the Cartridge Lot number at the ENTER LOT # prompt.

· Carefully enter the Calibration Code found on Certificate of Analysis and check that the numbers match exactly.

· Press Enter to skip through the Sample Lot # prompt.

· Enter the haemodialysis machine E Number at the Sample ID prompt.
· Enter the dilution factor if one is used. (NB: # 1 means that there is no dilution) .The analyser multiplies the result to the correct reading if a factor is used.
· The meter then displays ADD SAMPLE, PRESS ENTER.
· Pipette 25µL of sample in to each of the four wells. (NB: do not touch the pipette tips with your fingers.)

· Press Enter.
· At the end of the assay the meter will alternate displaying the results and the prompt to remove the cartridge.
· Copy the result from the display on to the individual haemodialysis machine QC chart. Ensure that the cartridge lot number, date of sample collection and the operator ID are included.

· Power off the meter by pressing Menu then System Off.
Exporting data
Export the data to the Dialysis Technician PC HWL29135. To do this:-

· Ensure that the PTS Logger software is loaded on to the desktop of the PC. 

· Connect the cable from the PC serial port to the Endosafe analyser.

1) In the software on the computer:-

· Select Connect on the PTS logger software and then enter Port Number 1 at the prompt. (or Port as device manager)
· Click on Connect.
· Select Log then Open/Close to open the log.
2) On the Endosafe PTS analyser:-
· Press the Menu key until you reach 4 Print Menu.
· Select from the options 1. Print Last Test. 2 Print by date, 3. Print all Tests. This will automatically download the results to the software.
3) In the software on the computer

· Select Log then View and the results will be displayed in notepad format.
· Press Shift and Print screen simultaneously then paste the results in to word and save it in the word file called Endotoxin. You can print the results from this screen and file if required.
Quality Control

QC is run on each cartridge. If the Sample CV, Spike CV or Spike recovery are outside the acceptable ranges as noted on the log sheets then dilute the sample with LAL Reagent Water 1:1 Ratio and repeat the test.

Reference Limit
RO Water <0.25 EU/ml (Water for Dialysis)
Dialysate <0.03 EU/ml (Haemodiafiltration and ultra-pure Haemodialysis) 
Dialysate <0.25 EU/ml (Haemodialysis) 
Action Limits

RO Water <0.125 EU/ml (Water for dialysis)
Dialysate <0.015 EU/ml (haemodiafiltration and ultra-pure Haemodialysis)

Dialysate <0.125 EU/ml (Haemodialysis)
Storage of Reagents
· Do not use past the expiry date.
· Cartridges must be stored at room temperature i.e. between 2-25 °C.

· Cartridges must be bought to room temperature for at least 15 minutes prior to use. 

· Use the cartridge within 2 hours of opening the foil pack.
Limitations of the Procedure

· Touching the sample reservoirs can contaminate the sample.

· Touching the optical cells leaving fingerprints or smudges can cause problems with the transmittance of light through the optical cells.

· Use only endotoxin free and non-interfering accessories e.g. water, dilution tubes, pipettes and tips.

· An incorrect calibration code will give incorrect results – enter carefully.

· An incorrect dilution factor will mean the analyser will give the wrong results.
· Splashing the sample out of the wells (due to poor pipetting techniques) will give inaccurate volumes and incorrect results particularly in the spiked channels.
· Bubbles cause false onset times because of the disturbance in light transmittance.
· Bubbles can interfere with the mixing of the sample with the reagents so that it is not homogeneous.
Maintenance

· The meter must be returned to the SC Bio Limited for calibration and maintenance annually.

Principle of the Procedure

The reader draws and mixes the sample with the LAL reagent in two channels (sample channels) and with the LAL reagent and Positive Product Control (PPC) in the other two channels (the spike channels). The sample is incubated and then combined with the chromogenic substrate. After mixing, the optical density of the wells is measured and analysed against an internally-archived, batch specific standard curve. The PTS simultaneously performs testing in duplicate and averages the results in keeping with USP guidelines.
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