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	2018 KEY RECOMMENDATIONS


	Main Recommendation

1

	· All National Health Service (NHS) organisations must move away from a blame culture and towards a just and learning culture. This is vital to ensure that NHS organisations recognise and deal with people in a just way, acknowledging through learning to support the changes required when people make errors. Sometimes those errors can be human, or behavioural choices and some through system error

	

	Main Recommendation

2
	· All clinical and laboratory staff should be encouraged to become familiar with human factors and ergonomics (HFE) concepts. All healthcare organisations should consider employing a qualified HFE professional and encourage healthcare professionals to collaborate with HFE experts and quality improvement professionals - this approach will help develop and embed sustainable system level improvements and maximise learning opportunities from adverse incidents

	

	Main Recommendation

3
	· All transfusion decisions must be made after carefully assessing the risks and benefits of transfusion therapy. Clinical and laboratory staff must work collaboratively and in a co-ordinated fashion to be able to deliver individualised, holistic, patient-centred care
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	2018 CHAPTER RECOMMENDATIONS


	Anti-D Immunoglobulin (Ig)
	· All staff involved in the requesting, issuing and administering of anti-D immunoglobulin (Ig) must have received appropriate training and education in relation to anti-D Ig, such as completion of the anti-D Ig module in the Learn Blood Transfusion (LBT) e-learning package (www.learnbloodtransfusion.org.uk) 
· Midwives must be vigilant with correct sample taking and labelling technique when taking samples for cell-free fetal deoxyribonucleic acid (cffDNA) testing, and then check and document the results clearly
· Maternity services need to have systems in place to ensure that those women who are D-negative understand the importance of anti-D Ig prophylaxis in the event of a potentially sensitising event (PSE). It is also vital that women understand what constitutes a PSE in order for them to know when to attend for care

	



	Avoidable Transfusion
	· Hospitals should regularly review their transfusion policies in relation to use of O D-negative red cells and consider including use of O D-positive red cells for males >18 years of age and female patients of non-childbearing potential when an emergency transfusion is required
· Cases of inappropriate management of haematinic deficiency are reported every year. Education about the haematological effect of iron, B12 and folate deficiency should be taught at undergraduate level


	


	Information Technology (IT)


	· The laboratory information management system (LIMS) should be used to its full functionality including the use of flags and alerts and warnings to ensure that specific requirements are met and blood issued is compatible
	



	Transfusion-Associated Circulatory Overload (TACO)
	· A formal pre-transfusion risk assessment for transfusion-associated circulatory overload (TACO) should be undertaken whenever possible (especially if older than 50 years or weighing less than 50kg), as TACO is the most commonly reported cause of transfusion-related mortality and major morbidity
· Use weight-adjusted red cell dosing to guide the appropriate number of units required, for all nonbleeding adult patients, ideally using tools which also highlight inappropriate transfusion (Grey et al. 2018, National Comparative Audit, 2017)

	


	Paediatric Cases
	· Further dissemination of the resources such as the ‘Blood Components App’ and awareness of British Society for Haematology (BSH) paediatric transfusion guidance (BSH New et al. 2016) should be high priority for paediatric educators (see the SHOT website https://www.shotuk.org/resources/current-resources/) 

	

	Haemoglobin Disorders


	· Each transfusion for a patient with sickle cell disease (SCD) should be clearly indicated in line with British Society for Haematology (BSH) guidance (BSH Davis et al. 2016) and must be authorised by the haematology team
· All hospital transfusion laboratories should have a robust system to ensure that a haemoglobinopathy diagnosis is highlighted on the blood request form so that mandatory specific requirements are not missed. This is imperative to reduce the risk of alloimmunisation, which can have serious implications for these patients
· Any history of red cell antibodies must be sought out. In England this should include accessing Specialist Services electronic reporting using Sunquest’s Integrated Clinical Environment (Sp-ICE) to check for any historical antibodies. The presence of currently undetectable historical antibodies increases the risk of delayed haemolytic transfusion reactions according to many studies (Narbey et al. 2017)
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	2018 KEY MESSAGES


	Headlines
	· Errors account for 87.3% (2905/3326) of all reports (including near miss (NM) and right blood right patient (RBRP); Figure 3.1), and 74.7% of incidents excluding NM and RBRP
· Near miss events continue to account for a large proportion (1451/3326, 43.6%) of the incidents reported to SHOT and have increased again this year, n=1451 in 2018, compared to n=1359 in 2017
· Staff involved in transfusion need to be vigilant at each step in the transfusion process – they should verify each step, particularly where patient identification is involved, and should never make the assumption that errors could not have been made in the preceding steps in the process or anytime in the past. Staff should aim to get it right the first time and every time. Clinicians need to be aware of the risks of transfusion-associated complications in patients with severe anaemiaand should be extra cautious when the patients have additional risk factors
· Staffing challenges are noted as contributory to many events reported to SHOT. Staffing levels must be appropriate in all areas involved in transfusion. Inadequate staffing, lack of training and poor supervision is associated with an increased risk of errors putting patient safety at risk

· Emergency transfusion saves lives. Do not delay. Do not let the patient bleed to death or die from anaemia

· A just and learning culture is vital to promote safety in organisations. Incident investigations should be thorough and identify attributable system-related and human factors so that appropriate actions can be instituted

	     


	Key Messages and Recommendations
	· Learning from near misses: Identifying and investigating near misses is a key element to finding and controlling risks before actual harm results. These can significantly improve transfusion safety and enhance the safety culture within healthcare
· Investigating incidents: Investigations must be systematic and thorough, proportionate to the risk and impact and identify systems-based corrective and preventative actions. It is important to review whether the corrective actions were successful in improving patient safety. Systemic and organisational problems should be fully investigated, as staff related amendments are less likely to resolve underlying systemic issues
· Rethinking transfusion education: Transfusion training with technology enhanced learning for all healthcare professionals should be geared towards delivering a high quality patient care as members of a multidisciplinary team, in addition to a thorough and relevant knowledge base in transfusion, clinical and laboratory staff must be trained in patient safety principles with recognition of human factors and quality improvement approaches. Multiprofessional learning leads to better collaborative working, better teamwork between health professionals improves patient/donor outcomes and helps overcome any perceived barriers that can hinder communication (McPherson 2001)
· Staffing challenges: These are often quoted as contributory in many events reported to SHOT. Staffing levels must be appropriate in all areas involved in transfusion. Staff should not be permitted (let alone instructed) to undertake tasks for which they have not been competency-assessed. This is a systemic or management issue, not an individual one. Addressing this key issue will help towards reducing and capturing human error. Under-reporting of incidents reduces learning opportunities and is a problem if understaffing means known incidents are not reported

· Standard operating procedures (SOP): Many incidents reported to SHOT appeared to result from failure to follow correct procedures. The types of reported deviations include: not following stipulated steps; skipping steps; accidental omissions; performing activities without authorisation; doing additional activities; inadequate processes; wrong procedure being performed. SOP need to be simple, clear, easy to follow and explain the rationale for each step. This will then ensure staff are more engaged and more likely to follow the SOP

	     


	Donor Haemovigilance
	· Donor safety is of paramount importance and is assured, in as far as it can be, by donor selection guidelines, standard operating procedures, adequately trained staff and appropriate facilities. Despite these measures, various adverse events and reactions can and do occur during and after blood donation

· The rate of serious adverse events of donation (SAED) in 2018 was 0.23 per 10,000 donations in the United Kingdom (UK) or 1 SAED per 43,794 donations approximately. This rate is similar to previous Annual SHOT Reports. SAED are therefore very rare, making blood donation a generally safe process

· Donor problems related to needle insertion persisting for more than a year and vasovagal events resulting in donor hospitalisation or injury continue to be the most frequently reported SAED
· 70% of the donors who suffered a SAED were withdrawn from the active donor panel

· Blood Services have a duty to take reasonable care to ensure that donors are aware of ‘material risks’ of blood donation

	

	Human Factors


	· Incident investigators should analyse events fully to uncover all system failures, because research has shown it is uncommon for an individual staff member to be solely responsible for an incident. If the investigation places too much emphasis on human error, the opportunity may be lost to prevent further incidents by amending underlying system issues
· Knowledge and understanding of human factors and ergonomics principles will help reporters to assess all aspects of incidents to promote further learning
· Analysis of error cases reported to SHOT continues to show that previous SHOT recommendations, learning points and key messages have not always been fully implemented. SHOT suggest a periodic review of these using the relevant Annual SHOT Report tools that are available in the resources section of the SHOT website, including both current and archived resources https:/www.shotuk.org/resources/
· SHOT strongly encourage hospital staff to participate fully in the National Comparative Audit of Blood Transfusion (NCA) vein to vein continuous voluntary audit


	


	Anti-D Immunoglobulin Errors

	· A total of 466 reports related to errors involving anti-D immunoglobulin (Ig) were reviewed by SHOT in 2018. In 272/466 (58.4%) the reports related to the omission or late administration of anti-D Ig. This is an ongoing and concerning trend that results in large numbers of women being put at risk of sensitisation to the D antigen which could have associated morbidity and mortality in affected neonates

· Cell-free fetal deoxyribonucleic acid (cffDNA) testing is being carried out more widely, but there are indications that clinicians are not acting on the results

· There is evidence of misunderstanding of routine antenatal anti-D Ig prophylaxis (RAADP) and the need for additional anti-D Ig for any potentially sensitising events (PSE)

· There is evidence to indicate that anti-D Ig is not being administered in response to PSE. This is particularly happening in departments whose main expertise may not be management of pregnancy

· Women seem to be unaware of the importance of reporting PSE in a timely manner which is resulting in them receiving anti-D Ig later than the recommended 72 hours post PSE

· There continues to be poor communication between hospital and community midwifery teams regarding the need for anti-D Ig, particularly in the care of those women who have early hospital discharges

	

	Incorrect Blood Components Transfused (IBCT)
	· A robust checking process at the administration step immediately prior to transfusion remains a critical step to support prevention of transfusion of ABO-incompatible blood components

	

	Handling and Storage Errors (HSE)
	· All clinical staff need to be aware of recommended transfusion times. The British Society for Haematology (BSH) administration guidelines state ‘red blood cells should be transfused in 4 hours from the time the component was removed from the refrigerator’ (Robinson et al. 2017). SHOT only accept cases that have been transfused in excess of 5 hours (Foley et al. 2016)


	


	Avoidable, Delayed or Under/ Overtransfusion (ADU)
	· Every minute counts:

· 81 factors contributing to delayed transfusion were identified in 34 major haemorrhage protocol (MHP) activations

· Delayed transfusion was compounded by delay at multiple steps

· Poor and delayed recognition of major gastrointestinal bleeding in elderly people particularly when admitted for another cause contributes to morbidity and mortality

· Transfusion at night may be necessary and should not be delayed where there is a clear and urgent indication

· Trade names and abbreviations may cause confusion, delay and inappropriate treatment – avoid them

· Second victims: support for staff involved in a serious incident is essential

· Do not waste O D-negative units: policies for use of group O red cells should be updated to permit O D-positive units to be used in emergencies in female patients >50 years of age and in males >18 years of age

· Anticoagulants are dangerous: staff need training about indications for and use of prothrombin complex concentrate

	

	Anti-D Immunisation
	· All cases of alloimmune anti-D found for the first time in pregnancy should be reported to SHOT

· Clinical staff involved in the management of D-negative women in pregnancy should have clear policies for acting appropriately upon 28-week serology results

· Robust procedures should be in place in the clinical area and the laboratory to ensure that, where indicated, women are followed up to ensure clearance of fetal cells after larger fetomaternal haemorrhages (FMH)

· D-typing results should be interpreted with care to avoid classifying D-variant as D-positive, a result of 2+ or less should be further investigated and the woman treated as D-negative until the D-type has been confirmed


	


	Anti-D Immunisation

Continued…


	· Data on cell-free fetal deoxyribonucleic acid (cffDNA) testing will be collected to provide evidence and learning from errors particularly interpretation of results

	

	Laboratory Errors


	· Many of the incidents reported appeared to result from failure to follow correct procedures, inadequate processes, omitting steps or wrong procedure being performed

· Robust root cause analysis using ergonomics/human factors approach should be undertaken to identify quality management systems (QMS) improvements to mitigate these errors

· All laboratory staff must complete annual good manufacturing practice (GMP) training (European Commission 2015)

	

	Febrile, Allergic and Hypotensive

Reactions (FAHR)
	· It is fundamental for all staff involved in transfusion practice to understand the basic mechanism of reactions so that immediate treatment and future management is rational rather than traditional

· Reporters will be informed if SHOT experts change the reaction classification submitted. Such a process will allow challenge, learning and a more skilled work force within hospitals to improve both the understanding and management of patients experiencing reactions

· For febrile reactions alone, give paracetamol. For allergic reactions give an antihistamine as first line; give adrenaline if anaphylaxis is suspected. The effect of steroids is delayed by several hours, will have no immediate effect, and should only be used to prevent a late recurrence. The use of steroids may further immunosuppress already immunocompromised patients and increase the risk of side effects such as infection

	


	Transfusion-Associated Circulatory

Overload (TACO)
	· Patients who develop respiratory distress during or up to 24 hours following transfusion where transfusion is suspected to be the cause must be reported to SHOT. The transfusion-associated circulatory overload (TACO) definition criteria can be used as guidance but this should not be restrictive. SHOT experts can transfer cases between categories

	

	Haemolytic Transfusion Reactions

(HTR)
	· Hyperhaemolysis is one of the main causes of major morbidity reported in haemolytic transfusion reactions. Hyperhaemolysis is usually reported in patients with haemoglobinopathies, however it has also been observed in non-haemoglobinopathy patients. It is therefore important that all clinicians involved in the transfusion process have an awareness of the signs and symptoms of hyperhaemolysis and that any suspected cases are investigated

	


	Cell Salvage (CS)
	· The safety of cell salvage is the shared responsibility of all staff within the theatre whose actions can have an impact on the quality of the final product. All staff involved in the process, including anaesthetists, surgeons and scrub staff, should receive cell salvage education and training appropriate to their role

· Institutions should have defined procedures on the infusion of cell salvaged blood which should ideally mirror the guidelines for transfusion of allogeneic blood i.e. a valid prescription, documentation of times and appropriate recorded observations. These procedures should include the management of a transfusion reaction from autologous blood similar to the procedures in place for allogeneic blood

	

	Paediatric Cases
	· One death was reported, in part attributable to an error in the process of performing an exchange transfusion. This highlights the need for strict protocols and staff education for such procedures which are now performed relatively rarely

· Four errors were caused by acting on inaccurate or old blood results. It is key that personnel interpreting blood tests understand potential variables which will make laboratory tests unreliable. The importance of repeating unexpected results cannot be overstated


	


	Paediatric Cases
Continued…
	· Errors related to transfusion volumes remain an issue (6 cases). Education of staff members and sharing knowledge of guidelines and resources such as the ‘Blood Components Mobile Application’ (Blood Components App) is key to reducing these errors in future

· Communication errors continue to be an issue across categories. Patient groups with complex or specific requirements require meticulous communication between specialities

· Paediatric febrile, allergic and hypotensive reaction (FAHR) reports most often occurred following platelet transfusions (21/30; 70.0%), the usual FAHR pattern for paediatrics. The decision to transfuse platelets to non-bleeding patients should be taken with care, as emphasised by the results of the recent PlaNeT-2 study in preterm neonates (Curley et al. 2019)
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	2018 LEARNING POINTS


	Participation

	· Reporters should benchmark their participation levels against similar sized organisations and try to identify any underlying reasons for wide variations
	     

	Incorrect Blood Component Transfused (IBCT)
	· Manual interpretation of results during testing should require a second person check for confirmation of results and interpretation, and the laboratory information management system (LIMS) should be robustly validated to exclude electronic issue (EI) when appropriate. It is important that biomedical scientist (BMS) staff understand the transfusion requirements for all types of patient conditions and how to manage anomalous results
· It is important to ensure stock that may possibly be issued in ABO-mismatched scenarios is of the correct specification and the standard operating procedure (SOP) is clear about replacement group issues
· There are opportunities to identify the correct specific requirements at several steps in the transfusion process. Staff in both clinical and laboratory areas should remain vigilant and raise any suspected omission with requesting clinicians
· Extra vigilance is required when taking samples from neonates of multiple births
· Errors remain evident in high pressure/urgent situations. The procedure should be clear at the point of collection to allow ease of selection of the correct component type, especially those that are of the same colour
· The use of a ‘dependent’ check at the administration step can contribute to transfusion of the wrong patient. Staff need to ensure they understand the difference between a two-person ‘dependent’ and a ‘double independent’ check


	     


	Handling and Storage Errors (HSE)

	· Staff should not participate in any part of the transfusion process if they are not trained and deemed competent to do so
· Staff should always remain observant during the transfusion process, including monitoring the transfusion rate to ensure that the correct rate is maintained, be vigilant with the administration checks and ensure that the correct giving set is selected for use
· Staff should stop the transfusion if the unit has exceeded the maximum transfusion time of 4 hours
· During transfers between hospitals clinical staff should contact their laboratory for advice and to ensure that the blood or components are transported and delivered correctly
· Hospitals where patients have received blood or components during transfer should ensure the return of any documentation to the patients referring hospital

	     

	Delayed Transfusion

	· Prompt recognition and timely management of gastrointestinal (GI) bleeding, especially in complex elderly patients, is imperative. Delays can contribute to patient death. Every second counts
· Abbreviations may be misunderstood, so do not assume that others understand without spelling it out. One abbreviation can have more than one meaning

	     

	Avoidable Transfusions

	· Group O D-positive units are suitable in an emergency for females over 50 years, and for males >18 years of age
· Use of crossmatched or group specific red cells is preferable to use of O D-negative units. Group O D-negative red cells are not safe for all patients. They may be incompatible and result in haemolysis in patients who have irregular red cell antibodies
· Patients should not die from lack of red cells. In major haemorrhage where the patient has a positive antibody screen or known antibodies for which compatible blood is not readily available aim to give ABO, full Rh and K-matched units and discuss with a haematologist

	     

	Avoidable Transfusions
Continued…

	· When a low haemoglobin (Hb) occurs unexpectedly it is advisable to repeat the sample to ensure it is not due to poor sampling
· The mean cell volume (MCV) provided as part of full blood count results can help categorise anaemia and determine which additional investigations are appropriate
· In patients presenting with very low haemoglobin (Hb) before arranging transfusion first diagnose the cause
· Look at the mean cell volume (MCV); this is very elevated in B12 and folate deficiency (treat with the appropriate vitamin and transfusion can usually be avoided even at very low Hb levels)
· The MCV is reduced in iron deficiency proportionate to the degree of anaemia. Treat iron deficiency with iron therapy
· Before transfusion consider underlying risk factors (age, comorbidity particularly ischaemic heart disease)
· Transfuse the minimum amount; if really necessary, give one unit and review
· Note that transfusion-associated circulatory overload (TACO) can be precipitated with rapid correction of anaemia (Case 17b.1, Chapter 17b, Transfusion-Associated Circulatory Overload (TACO))

	     

	Incidents Related to Prothrombin Complex Concentrate (PCC)

	· Transfusion laboratories and hospital transfusion protocols should not use trade names, which are particularly confusing, but rather describe these clearly as ‘solvent detergent fresh frozen plasma (SD-FFP)’ and ‘prothrombin complex concentrate’ in order to avoid confusion
· There are slight differences between the two commercially available prothrombin complex concentrate (PCC). Hospital/Health Board protocols should reflect dosage as indicated for the specific product
· PCC should be administered immediately (NICE 2015) and certainly within an hour particularly for serious bleeding and intracranial haemorrhage (ICH)

	     


	Near Miss – Wrong Blood in Tube (WBIT)
	· Positive patient identification (PPID) using a pre-prepared transfusion request form, checked against the patient’s wristband (worn) would identify discrepancies in patient demographics prior to venepuncture. All clinical details would match information provided to the hospital transfusion laboratory thus preventing error and delay at administration of blood components
· If cord and maternal groups are the same, further testing such as the alkali denaturation test should be carried out to ensure that the samples have not been misidentified - ideally before further samples are requested from the infant to prevent unnecessary phlebotomy that may contribute to iatrogenic anaemia
· Standardised labelling of infant’s samples should be agreed and adhered to in particular to reduce confusion between cord and maternal samples
· The use of bedside sampling technology has the potential to reduce errors but only if the correct procedures are followed. The use of technology can lead to a false sense of security. Contingency plans should be in place in the event of technology failure
· Staff involved in patient registration should be aware of the potential consequences of patient mis-identification

	     

	Right Blood Right Patient (RBRP)

	· Staff/students can only participate in the transfusion process if they have appropriate training and are deemed competent
· Staff must be vigilant if using the transfusion prescription or authorisation record as part of the collection process to ensure that core patient identification (PID) datasets are correct
· All staff working in transfusion should follow their correct local procedure/policy especially during emergencies and demanding periods as this is when errors are more likely to occur


	     


	Laboratory Errors
Sample receipt and registration errors

	· Treatment plans: A detailed treatment plan for transplant patients, including specific component requirements at different time points, should be shared with the transfusion laboratory prior to transplantation so relevant information is available on the laboratory information management system (LIMS) prior to receiving a request. This treatment plan also needs to be shared with the transfusion laboratory at the hospital the patient is transferred to post transplant
· Upgrading LIMS: Laboratory staff need to validate software appropriately and test it against a broad range of scenarios to demonstrate compliance and mitigate errors. It is essential that as much data as possible are captured from the old system into the new. If this is not possible and a legacy system is used for historical data, laboratory staff must check the legacy system for any patient-specific requirements and update and link to the new record in the LIMS before selecting and issuing components. It is also essential that laboratory staff receive in depth, comprehensive training on all aspects of the use of the LIMS and have access to a detailed LIMS standard operating procedure (SOP) to refer to if needed (BSH Jones et al. 2014)
· Specialist Services electronic reporting using Sunquest’s Integrated Clinical Environment (Sp-ICE) access (England only): Sp-ICE should be accessible to all laboratory staff 24/7 and should be considered as part of the routine practice at sample receipt. All hospitals should have a local policy as to which patients should be looked up on Sp-ICE and that any information found must be documented on the patients record on the LIMS 

	     

	Laboratory Errors

Component selection errors
	· Component identification: Components can sometimes appear to be very similar e.g. fresh frozen plasma (FFP) and cryoprecipitate. Training must include recognising the different component types and their specific storage requirements. Laboratory staff must take care in reading the label to ensure that the correct component is selected (https://www.shotuk.org/resources/currentresources/ SHOT Bite No 9. Component Compatibility)
· Group-check sample: A group-check sample policy should be in place and if blood is required on the first sample then group O red cells or group AB/A plasma components should be issued until a second sample is analysed to confirm the patients’ blood group (https://www.shotuk.org/resources/current-resources/ SHOT Bite No 9. Component Compatibility and SHOT Bite No 10. Why 2 Samples?)


	     


	Laboratory Errors

Component selection errors 
Continued…
	· Unrequested specific requirements: There is an increasing number of incidents for patients born after 01/01/1996 who require pathogen-inactivated plasma components, and this group of patients is getting larger and currently includes people up to the age of 22-23 years. These adults may present to the emergency department (ED) with bleeding from for example, trauma or obstetric causes. The laboratory needs a robust system in place to identify these patients as soon as a sample is booked in so that a flag can be added to the patient’s record to ensure the correct blood components are issued, however any delay to transfusion must be avoided in an emergency situation and use of standard plasma components may be necessary

	     

	Laboratory Errors

Component labelling, availability and handling

and storage errors

	· Component storage: Refrigerators must have their temperature monitored 24/7, with the use of a validated temperature monitoring system that will alert the laboratory if there is a power failure or temperature excursion. If an in-house system is in use, for example, if refrigerators are connected to the building management system, this must alert the transfusion laboratory or the switchboard/estates team if there is a power failure or temperature excursion. Alerts must be dealt with or escalated immediately, and steps that need to be taken must be included in a robust protocol/procedure
	     

	Laboratory Errors - UK NEQAS

	· It is important that reagents are validated for use, manufacturer’s instructions are followed and appropriate cells are selected as controls each time they are used 
	     

	Errors Related to Information Technology (IT)
	· With increasing use of electronic patient records and electronic prescription of both blood components and chemotherapy, the possibility of synchronising specific requirements related to treatment should be considered. This would mean that flags, alerts and warnings present on one system could be transferred electronically to another system without the need for completion of additional specific requirements documentation
· Several reporters suggested that a national register of specific requirements (like Specialist Services electronic reporting using Sunquest’s Integrated Clinical Environment (SP-ICE)) could be considered to support shared-care patients
 
	     


	Haemolytic Transfusion Reactions (HTR)
	· Hyperhaemolysis remains a cause of transfusion-related mortality and major morbidity. Patients with haemoglobinopathies should be monitored for signs and symptoms of haemolysis following transfusions and diagnosis of hyperhaemolysis considered early. It is important that patients are educated about signs and symptoms they might develop when discharged home so they can present early should any of these occur, including signs of haemoglobinuria
· Hyperhaemolysis can also occur in non-haemoglobinopathy patients therefore it is important that all clinicians involved in the transfusion process have an awareness of the signs and symptoms of hyperhaemolysis and that any suspected cases are followed up and investigated
· In cases where there is evidence of red cell haemolysis, elution studies should be included in transfusion reaction investigations as these can help reveal antibody specificities not detectable in the free plasma and can provide confirmation of the specificity of antibodies implicated in the transfusion
· Patient databases such as Specialist Services electronic reporting using Sunquest’s Integrated Clinical Environment (Sp-ICE) can provide vital antibody history for antibodies where the level has dropped below the detectable titre. Hospitals should have local polices to decide which patients to check on Sp-ICE


	     

	Cell Salvage

	· Cell salvage consumables are also covered by medical device legislation and as such any adverse incident that caused, or almost caused, injury to a patient or wrong or delayed treatment of a patient is reportable under the Yellow Card Scheme (England & Wales) or regulatory equivalent (Scotland and Northern Ireland)
· The United Kingdom (UK) Cell Salvage Action Group (UKCSAG) recommends that the intention to use intraoperative cell salvage (ICS) should be stated within the World Health Organisation (WHO) Surgical Safety Checklist ‘Time Out’ before the start of the intervention to give theatre staff (including the cell salvage operator) the opportunity to discuss any considerations related to ICS
· UKCSAG outputs can be accessed via the Joint UK Blood Transfusion and Tissue Transplantation Services Professional Advisory Committee (JPAC) website:
https://www.transfusionguidelines.org/transfusion-practice/uk-cell-salvage-action-group 


	     


	Cell Salvage
Continued…


	· Cell salvage operators should be trained and competency-assessed. Monitoring of competency and regular refresher training is advised. Cell salvage operators should be encouraged to identify any individual training needs as part of their professional accountability
· Surgeons and scrub staff should be educated as to what can and cannot be aspirated from the surgical field
· The potential risk of tumour cell dissemination needs to be considered in context and in situations of haemodynamic instability the benefit of removing the filter to re-infuse blood more rapidly is likely to outweigh the theoretical risks associated with tumour cells contaminating the circulation
· There is as yet no evidence to confirm the effectiveness of filtration in removing metal particles. The United Kingdom (UK) Cell Salvage Action Group (UKCSAG) advises avoiding aspiration of blood for the duration of surgery if there is evidence of metallosis as there is a potential risk of contaminating the collection

	     

	Paediatric Cases


	· Neonatal exchange transfusion procedures are now performed infrequently. It is vital that local protocols exist to support the practical process of the procedure and that an accurate real time tally is kept of blood removed and transfused
· It is vital the history of in utero transfusions is communicated with the hospital transfusion laboratory staff. If this does not occur errors can be made in assigning the neonatal blood group to the group of the blood given for the intrauterine transfusion (IUT)
· Group O plasma can contain high levels of anti-A and anti-B which can cause significant haemolysis of red cells of recipients. Methylene-blue treated fresh frozen plasma (MB-FFP) is not currently tested for high-titre antibodies. Group O FFP should only be given to group O patients (BSH New et al. 2016)
· With multiple clinical teams involved in the care of complex patients, timely communication between teams is vital to ensure patient safety. Electronic medical records could help in addressing this issue


	     


	Paediatric Cases 
Continued…
	· Transfusions for patients with transfusion-dependent anaemia such as sickle cell anaemia or thalassaemia may take place at non-specialist centres. It is vital therefore that education regarding the specialist requirement for red cell phenotyping is communicated amongst general paediatric teams 
· Phlebotomy in babies and young children can be technically challenging and sample volumes can be small. Therefore, issues regarding inaccurate results due to pre-analytical variables are potentially overrepresented in this patient group. It is vital that clinicians feel able to challenge unexpected blood test results and understand the role of sampling and testing errors when interpreting results which do not fit with the clinical situation
· Whilst the prescriber is responsible for calculating and prescribing the correct volume of blood component, laboratory staff should be empowered to check and question inappropriate volumes requested, and ward staff administering blood components to neonates and children should be trained in the appropriate volumes to transfuse
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