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PATHOGEN INACTIVATION OF PLATELETS

REPORT OF SABTO WORKING GROUP – Cover Paper
In 2010, SaBTO undertook a review of pathogen inactivation of platelets. The purpose of the review was: to consider whether the process would reduce the number of transfusion-transmitted infections associated with platelet transfusions; whether the platelet concentrates would be safe for clinical use; to consider the efficacy of pathogen reduced platelet concentrates, and the cost effectiveness of introducing such systems.

Following consideration of the available information, and with specific reference to efficacy, safety, cost effectiveness and potential ancillary benefits, the review group concluded that pathogen inactivation should not be implemented at that time. This decision was the prompt for NHS Blood and Transplant to introduce bacterial screening in 2011. It was also agreed that a systematic review of all clinical trials of pathogen inactivated platelets should be performed.   
In March 2013 the Cochrane systematic review of pathogen reduced platelets was published. This found no evidence of a difference in mortality, ‘clinically significant’ or ‘severe bleeding’, transfusion reactions or adverse events between pathogen-reduced and standard platelets. 
Three systems for pathogen inactivation of platelets are now CE marked and two systems are in routine use, at least partially, in a number of countries worldwide. 
The SaBTO working group has therefore sought to consider the current evidence to determine whether the introduction of pathogen inactivation of platelets is an appropriate and relevant risk reduction measure to be introduced by the UK Blood Services. Evidence has been reviewed on:-

1. Efficacy of current screening programmes for infectious diseases

2. Current pathogen inactivation systems available, uptake, and regulatory/operational issues

3. Efficacy of pathogen inactivation for relevant bacteria and viruses

4. Efficacy and safety of platelets in clinical trials and from haemovigilance data

5. Efficacy of pathogen inactivation in preventing transfusion-associated graft-versus-host disease

6. Cost effectiveness.

Summary of findings
1. Bacterial screening has proved highly effective in removing platelets contaminated with pathogenic bacteria from the blood supply. There have been no proven transmissions and one ‘near-miss’ in over 600,000 units tested. 

2. Platelet pathogen inactivation is being adopted to an extent in many countries, but only Switzerland has moved to 100% pathogen inactivation.  Two systems are CE marked and being marketed, and can be adopted without further regulatory approvals. 

3. These systems could fit into Blood Service operations, but further operational evaluations are necessary. In particular, further work is needed to establish the post-treatment handling of platelets treated by system B with regard to protection from light.  

4. Systems have broadly demonstrated adequate bacterial kill across the range of bacteria relevant to recipients of platelet transfusion. However, there is the potential for breakthrough transmissions, by bacterial strains which are poorly penetrated by the chemicals, by spore formers, or by regrowth after treatment.  Further work is planned to examine this potential. 

5. Pathogen inactivation technologies have demonstrated multiple log inactivation of a broad range of viral and non-viral pathogens and relevant model viruses. There is evidence of a good level of pathogen reduction against most known viruses of accepted current relevance in transfusion microbiology. This translates into increased blood safety.

6. Manufacturer claims include substitution for cytomegalovirus screening. Pathogen inactivation, coupled with leucodepletion, should provide a sufficiently high degree of assurance to clinicians that cytomegalovirus antibody screening of platelets could cease. 

7. The conclusions above also extend to some other viruses of emerging importance in transfusion microbiology. The demonstrable log reduction is highly dependent on the virus physico-chemical  properties, as penetration of the active agent is a pre-requisite for inactivation.   
8. The clinical sub group considered that there were important advantages with pathogen inactivation of platelets. Its impact on transfusion transmitted infections: red cells and plasma are not being considered for pathogen inactivation, therefore transfusion transmitted infections will remain a pertinent issue. The conclusions below apply to both systems A and B unless otherwise stated. The claims regarding transfusion-associated graft-versus-host disease are accepted. The lack of need for irradiation will be of benefit to the providers and hospitals. Fewer apheresis platelet donors will need to be deferred due to positive bacteriology; this will not impact on pooled platelet donors. The removal of product recalls due to positive screening results will be of benefit to the providers and to hospitals.

9. On current trial and haemovigilance evidence, pathogen inactivation technology does not increase major morbidity or mortality in adults and children and there are no major concerns regarding its safety.  However, there are drawbacks with regard to its clinical efficacy. Whilst no major difference in haemorrhagic risk has been demonstrated with pathogen inactivated platelets, increases in platelet counts at 1 and 24 hours are consistently lower than in control platelets. We estimate that, due to reduced platelet recovery and survival, there is likely to be a 5% increase in demand for platelets with either of the two systems which have been subject to clinical trial. There is sufficient evidence to support a seven day shelf-life for system A; further trial data for system B are awaited. 

10. Use of pathogen inactivation in non-haematology patients can be approved by extrapolating data from haematology studies. The lack of data on neonates and children raises the need for post-implementation haemovigilance in this group of recipients. The situation of neonates who require platelet transfusion during phototherapy will need further investigation, although this is not an exception recommended by manufacturers or in other countries. 

11. Costs of implementation of the three systems range between £8 million per year and £14.6 million per year, compared with current irradiation/bacterial screening costs of £3.8 million per year. Calculations of cost-effectiveness assume between 0 and 5% increase in demand, a 0.75% reduction in wastage and percentage apheresis between 20% and 50%.  In all combinations of these, the cost per quality adjusted life year (QALY) saved is over £1 million for all three pathogen inactivation systems.   

Working group observations and recommendations for UK Blood Services:

1. Pathogen inactivation technologies would be suitable to replace bacterial screening, with advantages in allowing earlier issue, lack of recalls and improved stock management.

2. Specifically, pathogen inactivation of platelets using the system from manufacturer A would potentially be a safe and effective alternative to bacterial screening. 

3. Pathogen inactivation of platelets using the system from manufacturer B is not currently recommended as an alternative to bacterial screening, pending further information from clinical trials to support a 7 day shelf-life and on the post-treatment handling of platelets with regard to protection from ambient light.
4. Pathogen inactivation of platelets using the system from manufacturer C is not currently recommended as an alternative to bacterial screening, due to lack of evidence of clinical effectiveness. [The manufacturers are not marketing this product for sale until further clinical studies have been completed].
5. Further studies of certain bacterial strains should be performed now to gain clarity regarding the limitations of each pathogen inactivation.
6. Pathogen inactivation technologies A and B provide additional assurance with regard to cytomegalovirus safety (in combination with leucocyte depletion), so if either were implemented, serology testing could cease.

7. It is premature to recommend that any pathogen inactivation system should replace any aspect of current screening for HIV, hepatitis B and hepatitis C.
8. Emerging viral infections, including West Nile Virus and hepatitis E, are likely to be eliminated by pathogen inactivation, but each must be considered individually against each system. 
9. Pathogen inactivation technologies A and B can replace irradiation of platelets for the prevention of transfusion-associated graft-versus-host disease.
10. Operational planning should assume an increase in demand for platelets by 5%.
11. There are no clinical groups for whom pathogen inactivated platelets should be withheld, although neonates requiring phototherapy require special risk assessment.  
12. Robust haemovigilance systems should be in place before implementation to detect rare complications, particularly for children and infants.  
13. Although there are clinical and operational advantages of pathogen inactivation, all systems would add considerable cost to platelet provision at current prices. Operational evaluations and dialogue with manufacturers should continue, to establish how implementation costs could be reduced. 
14. Taking account of the evidence presented within this review, UK Blood Services should develop a structure and criteria for evaluating and approving new/existing CE-marked systems to pathogen inactivate blood components.  Such criteria will obviate the necessity for further review of specific systems by SaBTO. 
Working Group Recommendation to SaBTO

The driver to recommend pathogen inactivation for platelets, in the absence of systems for red cells/whole blood, would be to provide enhanced safety with regard to bacterial transmission.  Clear evidence of overall clinical benefit, however, is not apparent at this time:
· Current bacterial screening, combined with diversion pouches and  enhanced skin cleansing, is already providing a high degree of bacterial safety, with no reported cases since 2009

· The limitations of pathogen inactivation with regard to certain strains of pathogenic bacterial species remain to be clarified through further studies

· The estimated increase in demand will increase donor exposure and hence potential risks from complications not reduced by either pathogen inactivation or Platelet Additive Solution 

· System benefits, such as removal of irradiators and travel deferrals, cannot accrue until there are pathogen inactivation systems suitable for either red cells or whole blood.  Under the current circumstances, therefore, the cost-effectiveness of pathogen inactivation remains very low. 

For these reasons, implementation of pathogen inactivation of platelets is not currently recommended for the UK Blood Services. The issue should be reviewed again if significant new information becomes available with respect to the issues mentioned above, and/or if costs compared to bacterial screening are significantly reduced. 
SaBTO is asked:

Does SaBTO agree with the above recommendations?
Note  - the Report will be published in the ‘Read SaBTO Publications’ section of the SaBTO web page.

