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Dear Association of Renal Industries,

Re: Risk of blood loss due to incorrect rinseback procedure on discontinuing haemodialysis
The issue of blood loss due to incorrect rinseback procedure on discontinuing haemodialysis has been hi-lighted to RA-BRS Patient Safety, and we would appreciate the views of the ARI to how this might be avoided. 

Background

One hospital has reported a near-miss incident, where a home haemodialysis (HD) patient connected the venous line (instead of the arterial line) to the infusion bag to commence the rinseback procedure and lost blood into the infusion bag. Whilst in this instance, this was noted immediately and blood loss stopped, excess blood loss has occurred in previous incidents when the error is not identified immediately. In this instance there appeared to have been confusion resulting from reversal of the lumens on a Central Venous Catheter (CVC), where the arterial HD blood line was connected to the venous lumen of the CVC. This made it harder for the patient and carer to identify which line needed to be connected to the infusion bag.  

In July 2012 RA-BRS Patient Safety have previously reported a similar incident.  
Case studies resulting in 2 patient deaths have been published:  
Allcock K., Jagannathan B., Hood C.J. and Marshall M.R. (2012) 

‘Exsanguination of a home haemodialysis patient as a result of misconnected blood-lines during the washback procedure: A Case Report’ BMC Nephrology 13:28

Concerns over this risk continue. Whilst this does not appear to be a frequent risk, errors can be made which could have severe, and potentially fatal consequences. Documented cases have occurred in the home setting, but the same error could be made during in-centre haemodialysis treatments by nursing staff performing the procedure. The in-centre risk is lower, as the error is more likely to be detected more rapidly as more people are present in the environment and the operator is not the person connected to the machine. However, the risk still remains in both settings.
Present actions

Following the report of this risk, RA-BRS Patient Safety recommended the following practical procedural measures to minimise the risk until further action could be taken:
· The rinseback procedure should always be observed by the person completing the procedure, so that blood loss into the infusion bag can be detected and corrected promptly.

· All persons undertaking the rinseback procedure should be made aware of the risk of this error and informed of what action to take should it occur.

· All persons trained in the use CVCs for extracorporeal therapies should have an awareness of the risk of this error, especially when reversing the lumens on the CVC.   

· Where available, online rinseback procedures should be used and infusion bags only used if the online rinseback is unavailable due to lack of machine functionality or machine alarm.

· If required, the infusion bag in place for the rinseback should be of the minimum volume required (normally 500mls) and be full. 
· Where available within dialysis consumables, a one way valve should be in place between the infusion bag and blood line to prevent the return of blood into the infusion bag.

· Where available, the rinseback volume on the machine should be limited to minimal volume required for adequate rinseback, prompting the blood pump to stop automatically once this volume has been administered. 

However, each solution has limitations for one or more reasons:

1) Does not provide a complete fail-safe solution to ensure this incident does not occur, as they are still operator dependant, so error could still occur

2) Does not fully prevent blood loss

3) Is not available on all haemodialysis machines.

Proposed Solutions

It is important to implement a solution to this problem that has minimal operator dependence, so that the risk of error is minimised and in the home haemodialysis setting, the risk is minimised if the patient becomes unwell. 
The solution implemented needs to:

1. Minimise operator dependence, as error can always occur

2. Prevent over 100mls of blood entering the infusion bag

3. Not introduce other risks to the procedure e.g. air embolism, infection

4. Be reliable and still functional during minor, common machine alarms 

5. Be consistently applicable to all haemodialysis machines used within the UK within a timely fashion, so that it can be a standard requirement of the haemodialysis machine / consumables

6. Come at minimal cost to consumers 

A number of options have been considered and we suggest what we believe to be suitable solutions:

1. To incorporate a one way valve into the spike that is used in the infusion bag during non-online rinseback. This should not be operator dependant to add this in, but already part of the equipment, as this is the only way this option eliminates the error.

2. To incorporate a sensor on the arterial line that will detect when the blood is becoming dilute with the washback solution. If this dilution is not detected within 30 seconds this then triggers an alarm that requires confirmation to continue the rinseback procedure. This does still require operator intervention, but does prevent blood loss in the incident that the operator is incapacitated. 

3. To incorporate an air detector on the arterial line, so that a closed rinseback can be performed safely. 
This list is not exhaustive, but provides options for the solution that we are seeking. 
Analysis of solutions considered unsuitable

1) Use of closed rinseback procedures without an air detector on the arterial line, due to the risk of air embolism.

2) Use of an ‘extra’ Y-connector between the arterial line and vascular access to allow a closed rinseback, whilst reducing air embolism risk. This is still operator dependant, so only changes the risk and does not eliminate it. It also introduces risk of air embolism and infection, due to the need to prime the Y-connector and infusion line manually prior to attachment.  
3) Use of an ‘extra’ one way valve that the operator attaches to the arterial line. Again, this is still operator dependant. 

4) Use of only online rinseback functions, due to:

a. The lack of this function on a significant proportion of haemodialysis machines in use at present 
b. The frequent failure of this procedure when bicarbonate / acetate supply is low at the end of treatment, requiring conversion to an infusion bag to complete the rinseback procedure. 

5) Use of rigid infusion bags for the rinseback. This still leads to significant blood loss, although does minimise it compared to non-rigid bags. 

6) To change nothing as it is an infrequent risk. This risk is considered too high to not explore potential solutions. 

Summary
Following discussions within RA-BRS Patient Safety as to suitable solutions, we have identified the following issues:

1) Whilst only one incident with one type of machine has been hi-lighted, we feel this could happen with any haemodialysis machine, so is not a risk related to a specific dialysis machine type.

2) Whist new technology may allow upgrades to dialysis machines to solve this problem, as older machines are still in practice, this does not fully solve the problem. 

3) A change to haemodialysis machine consumables would be the safest solution to this problem. It would seem preferable for any development to involve minimal additional action by the user, to eliminate the chances of operator error. The best identified way to do this is to have a fail-safe device incorporated directly into the haemodialysis lines.

4) We feel this could potentially be implemented with minimal cost, but recognise this will take some time to implement.  
We would therefore welcome a consensus from ARI and haemodialysis machine manufacturers on the best solution to preventing inadvertent blood loss on rinseback, which could then be implemented as an essential element of haemodialysis equipment within the UK, in a considered and timely manner. 

If you have any queries on this matter, please feel free to contact katie.fielding@nhs.net, who is leading on this matter for the committee. 

We look forward to hearing your reply. 

Yours sincerely

Katie Fielding 
Nurse Lead, RA-BRS Patient Safety
Dr. Paul Rylance 
Lead, RR-BRS Patient Safety
