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If ‘yes’ to any of these questions

• Review the need for transfusion (do 
the benefits outweigh the risks)?

• Can the transfusion be safely 
deferred until the issue can be 
investigated, treated or resolved?

• Consider body weight dosing for red 
cells (especially if low body weight)

• Transfuse one unit (red cells) and 
review symptoms of anaemia

• Measure the fluid balance
• Consider giving a prophylactic 

diuretic
• Monitor the vital signs closely, 

including oxygen saturation

TACO Checklist Red cell transfusion  
for non-bleeding patients

Does the patient have a diagnosis of ‘heart 
failure’ congestive cardiac failure (CCF), 
severe aortic stenosis, or moderate to 
severe left ventricular dysfunction?

Is the patient on a regular diuretic?

Does the patient have severe anaemia?

Is the patient known to have pulmonary 
oedema?

Does the patient have respiratory 
symptoms of undiagnosed cause?

Is the fluid balance clinically significantly 
positive?
Is the patient on concomitant fluids (or has 
been in the past 24 hours)?
Is there any peripheral oedema?
Does the patient have hypoalbuminaemia?
Does the patient have significant renal 
impairment?

Due to the differences in adult and neonatal physiology, babies may have a different  
risk for TACO. Calculate the dose by weight and observe the notes above.

TACO=transfusion-associated circulatory overload

TACO developing with transfusion for severe anaemia is an emerging signal from the data, and is an 
under-recognised independent risk-factor. This was highlighted in last year’s Annual SHOT Report 
(Bolton-Maggs et al. 2018, Case 18b.3) and continues to feature in this year’s data. TACO can develop 
in patients with severe anaemia even in the absence of other risk factors for TACO (see Cases 17b.1 
and 17b.3). For this reason, ‘severe anaemia’ has been added to the pre-transfusion risk assessment 
infographic (Figure 17b.1).

The data continues to show TACO in non-bleeding patients where the volume of red cells was in excess 
of that calculated for their body weight and target haemoglobin (see Case 17b.2). Weight-adjusted red 
cell dosing for non-bleeding patients remains a recommendation.

Recommendation

•	Use weight-adjusted red cell dosing to guide the appropriate number of units required, for all non-
bleeding adult patients, ideally using tools which also highlight inappropriate transfusion (Grey et 
al. 2018, National Comparative Audit, 2017)

Action: All staff authorising transfusion

Deaths n=5 

TACO resulted in death of the patient in 5 reported cases.

Major morbidity n=36

TACO remains the leading cause of transfusion-related mortality and major morbidity.

Figure 17b.1: 

Updated TACO 

pre-transfusion 

checklist
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Transfusion-Associated Dyspnoea 
(TAD) n=8 17c
Author: Paula Bolton-Maggs

Definition: 

TAD is characterised by respiratory distress within 24 hours of transfusion that does not meet 
the criteria for transfusion-related acute lung injury (TRALI) or transfusion-associated circulatory 
overload (TACO) or allergic reaction. Respiratory distress in such cases should not be adequately 
explained by the patient’s underlying condition (International Society of Blood Transfusion (ISBT) 
definition).

There were 8 cases included as TAD for 2018, with only 2 of these initially reported as TAD. The other 
6 cases were transferred from other reporting categories; 3 from TRALI and 3 from TACO.

Other cases reported initially as TAD were transferred to other categories, 1 case transferred to TRALI 
and 4 to febrile, allergic and hypotensive reactions (FAHR). 

These transfers and the lack of data for many of the cases make it difficult to draw conclusions for 
the category of TAD. All cases are described in order to build up the series of cases over time. Cases 
related to death or major morbidity are included below, with the remaining 5 cases available on the SHOT 
website. This category is likely to be affected by the revised definitions of TRALI and TACO. (Vlaar et al. 
2019; Wiersum-Osselton et al. 2019). 

Deaths n=2

Case 17c.1: Death possibly related to the transfusion (transfer from TACO)

A woman in her 80s under investigation for pancytopenia developed bruising and a petechial rash. 
She was transfused with red cells (haemoglobin (Hb) 58g/L) and later with platelets but developed 
fever and was admitted. She became increasingly hypoxic with oxygen saturation falling to 76%. 
Chest X-ray showed widespread patchy shadowing. She had a cough with haemoptysis and chest 
pain. She also received intravenous immunoglobulin (IVIg) 1g/kg. Chest X-ray did not show evidence 
of fluid overload or consolidation. She declined further active intervention and died 2 days after 
admission. The TRALI review panel agreed that this case was more likely to be a combination of 
fluid overload and progressive lung infection on a background of pre-existing pulmonary fibrosis. 
The causes of death were recorded as 1a acute respiratory distress syndrome (ARDS), 1b pulmonary 
haemorrhage, TRALI and 1c immune thrombocytopenia.

Case 17c.2: An elderly man with haemorrhage who developed pulmonary and renal 
complications (transfer from TRALI; death possibly related to transfusion)

A man in his 80s was admitted to the intensive therapy unit from the emergency department with 
multiple organ failure following admission with hypovolaemic shock and a burst varicose vein. The 
major haemorrhage protocol was activated, and he rapidly received seven units of red cells (15-30 
minutes per unit) in addition to four units of fresh frozen plasma and one of platelets. The pre-
transfusion Hb was 110g/L. He was noted to have bilateral pulmonary infiltrates and crackles on 
auscultation. His troponin increased from 55 to 208ng/L and his pro-B-type natriuretic peptide (BNP) 
from 551 to 973pg/L and he required renal dialysis. He died within 24 hours of admission. This reads 
more like circulatory overload.
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This case was considered for inclusion as a case of TACO but cardiovascular changes were not recorded 
and may have been modified by haemodynamic instability due to bleeding. There was also no record of 
fluid balance, no change in clinical condition with diuretic, and although there was some increase in BNP 
this was not >1.5 times the upper limit of normal. This patient probably had acute coronary syndrome 
which is consistent with the troponin results. The raised BNP may have been as a result of this event, 
worsening of pre-existing heart failure or failure to clear BNP because of renal failure. Although there 
is an increase it is difficult to interpret due to the other factors. Therefore, the case did not meet the 
ISBT criteria for TACO and was rejected by TRALI as the advisory team felt this was more likely to be 
circulatory overload. 

It is inevitable that some cases with confounding factors or lack of clinical information provided will not 
strictly fit TACO or TRALI. Although these cases cannot be precisely classified it is important that they 
are acknowledged as this will help us understand the limitations and improvements needed in the other 
classifications.

Major morbidity n=1

Case 17c.3: Transfusion for menorrhagia results in respiratory failure (transfer from TRALI; 
major morbidity)

A woman in her 40s received a transfusion of six units of red cells for menorrhagia (continuous 
bleeding for 22 days). Her Hb was 45g/L (90g/L post transfusion). She had a history of chronic 
anaemia and previous transfusions. A pre-transfusion chest X-ray showed diffuse patchy infiltration/
consolidation. She developed shortness of breath within 2 hours of transfusion with saturation of 
90%, no fever, heart rate 87 and normal blood pressure. Chest X-ray post transfusion showed 
asymmetrical pulmonary oedema. She required continuous positive airway pressure (CPAP) and 
then mechanical ventilation for 3 days. Her condition worsened despite steroids and diuretics. The 
donor of the triggering unit was an untransfused male so the local Blood Service decided this was 
not TRALI.

There was no improvement with diuretics which does not fit the criteria for TACO. However, this case 
is similar to TACO Case 17b.1, and is a warning to assess the need for transfusion of repeated units in 
patients with chronic anaemia who decompensate if transfused too much too rapidly.

Other cases

Further TAD cases can be found in the supplementary information on the SHOT website www.shotuk.org. 

Commentary

Several cases with pulmonary features are moved between categories particularly when their descriptions 
do not meet the definition criteria. It is very helpful when reporters are able to provide as much detail as 
possible. There are cases both this year and in 2017 where further investigation for TRALI might have 
been warranted. It will be important to consider how the new international definition of TRALI impacts 
on these cases.
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Haemolytic Transfusion Reactions 
(HTR) n=35 18
Authors: Tracey Tomlinson and Anicee Danaee

Definition: 

Acute haemolytic transfusion reactions (AHTR) are characterised by: fever, a fall in haemoglobin 
(Hb), rise in bilirubin and lactate dehydrogenase (LDH) and a positive direct antiglobulin test 
(DAT). They generally present within 24 hours of transfusion.

Delayed haemolytic transfusion reactions (DHTR), occur more than 24 hours following a 
transfusion and are associated with a fall in Hb or failure to increment, rise in bilirubin and LDH 
and an incompatible crossmatch not detectable pre transfusion.

Simple serological reactions (development of antibody with or without a positive DAT but without 
clinical or laboratory evidence of haemolysis) are defined as alloimmunisation: these data are 
no longer collected by SHOT.

Key SHOT message

•	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 

Number of cases n=35

A total of 35 cases have been included, 7 acute and 28 delayed reactions (including 5 cases of 
hyperhaemolysis). The number of delayed reactions reported is comparable to the number reported 
the previous year however the total number of reactions reported has reduced. There were 3 cases of 
acute reactions reported in which antigen-positive blood was transfused with the knowledge that the 
patient had the antibody. In 2 of these this was due to the clinical urgency requiring the use of emergency 
O D-negative blood. The third case was the result of a laboratory error.

Age range and median

There were no paediatric cases reported this year (age less than 18 years). The overall age range was 
19 to 88, with a median age of 45.

Deaths n=2

In 2 cases, the patient deaths were attributed to the transfusion reactions. Both occurred following 
episodes of hyperhaemolysis. See Case 18.1 and Case 18.2 for details.

Major morbidity n=4

There were 4 cases reported with major morbidity, and 3 of these were hyperhaemolysis cases. One 
case was due to the emergency transfusion of Jka-positive emergency O D-negative units to a patient 
with known anti-Jka following a postpartum haemorrhage. The patient experienced an acute transfusion 
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reaction and required ventilation and admission onto the intensive care unit due to renal impairment. 
The patient made a full recovery. 

Hyperhaemolysis and major morbidity 

Hyperhaemolysis syndrome has previously only been reported to SHOT in patients with sickle cell 
disease. However, in 2018, 2 cases were reported in other patient types. In both cases the reaction 
resulted in patient death.

Case 18.1: Hyperhaemolysis post allogeneic stem cell transplant

A haematology patient with T-cell lymphoma post stem cell transplant developed symptoms 
consistent with hyperhaemolysis following a four-unit red cell transfusion. The patient was transfused 
a further five red cell units, but the bilirubin continued to rise and the Hb to fall. The patient developed 
impaired renal function and died 9 days later.

Case 18.2 Hyperhaemolysis in a patient with Rosai-Dorfman Syndrome

A patient with known Rosai-Dorfman syndrome was admitted with symptomatic anaemia, and a Hb 
of 24g/L. The patient had previously confirmed autoimmune haemolytic anaemia. The patient was 
treated with steroids, erythropoietin and rituximab in addition to red cell transfusion. Within 7 hours of 
transfusion the patient experienced fever, back and chest pain, dyspnoea and haemoglobinuria. The 
patient’s Hb dropped from 81g/L immediately post transfusion to 20g/L, the bilirubin and LDH became 
raised and spherocytes were detected on the blood film. The patient developed impaired renal function 
and died 6 days later. 

A further 3 cases of hyperhaemolysis were reported in patients with sickle cell disease.

The diagnosis of hyperhaemolysis remains a challenge. Hyperhaemolysis is characterised by more 
severe haemolysis than DHTR, with haemolysis affecting the transfused red cells and the patient’s 
own red cells; there is a decrease in Hb to below pre-transfusion levels, which is often associated with 
a reticulocytopenia. It may be triggered by a new red cell alloantibody, but frequently no new red cell 
antibody is identified. ​Therefore, for analysing the SHOT data cases reported as hyperhaemolysis by the 
reporter but in which the serology supports a conclusion of antibody mediated haemolysis have been 
classified as a haemolytic transfusion reaction. 

SHOT considers that all reported cases of probable hyperhaemolysis where there is a significant 
fall in Hb should be considered as major morbidity. Following application of this criterion 3 cases of 
hyperhaemolysis reported with ‘minor morbidity’ were upgraded. 

Hyperhaemolysis can be divided into acute and delayed hyperhaemolysis. Acute hyperhaemolysis 
usually occurs within 7 days of transfusion and the DAT is usually negative. Delayed hyperhaemolysis 
usually occurs more than 7 days post transfusion and the DAT is often positive. In contrast to a classical 
delayed haemolytic transfusion reaction, in delayed hyperhaemolysis both patient and transfused red 
cells are haemolysed (Danaee et al. 2015). All of the hyperhaemolysis cases reported to SHOT occurred 
within 7 days of the transfusion episode and are therefore characterised as acute. 

Learning points

•	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 
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Clinical and laboratory signs and symptoms

Acute haemolytic transfusion reactions n=7

There appears to be no typical set of clinical symptoms associated with an acute haemolytic reaction.

Delayed haemolytic transfusion reactions n=23 (excluding cases of 
hyperhaemolysis)

No clinical symptoms of a transfusion reaction were reported in 10/23 delayed haemolytic transfusion 
reaction cases submitted to SHOT. Where clinical symptoms were reported, fever and haemoglobinuria 
occurred the most frequently. The clinical symptoms that were observed are shown in Figure 18.1.

Dark urine5

Fever5

Chest pain1

Chills1

Dyspnoea1

Rigor1

Most common 
symptom

Fever &
Dark urine

Delayed haemolytic transfusion reactions were more frequently diagnosed based on the laboratory 
indications. The main indicators and frequency reported are shown in Figure 18.2. 

18
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Hb dropped

Raised bilirubin

DAT positive

Raised LDH

Spherocytes

DAT=direct antiglobulin test; Hb=haemoglobin; LDH=lactate dehydrogenase

Figure 18.1: 

Clinical symptoms 

associated with 

DHTR

Figure 18.2: 

Laboratory indications 

detected in DHTR
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Laboratory investigation of haemolytic transfusion reactions 

In 7/35 (20.2%) haemolytic reactions reported, no eluate had been tested despite the patient developing 
a positive DAT post transfusion. In transfusion reactions, red cell antibodies may be identified in the eluate 
which are not detectable in the plasma. This is due to the free antibody binding to the corresponding 
antigen on the transfused cells. Elution tests to identify these antibodies can help confirm the specificity 
of the individual antibodies implicated in the reaction. 

Antibodies implicated in haemolytic transfusion reactions

Jka 10

Jkb 1

Fya 1

M 1

Mixture 2

c 2

Mixture including Jka or Jkb 4

Jka
most commonly 

implicated
antibody 

in HTR

Learning point

•	 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 

HTR due to preformed antibodies

There were 17/23 (73.9%) cases reported as DHTR which followed the classic pattern of a negative 
antibody screen on the pre-transfusion sample and the identification of an alloantibody in the post-
transfusion sample. A further 2/7 AHTR had a negative antibody screen reported in the pre-transfusion 
sample and anti-Jka detected in the post-transfusion sample. However, on repeat testing of the pre-
transfusion sample, the antibody was detectable in the 2 acute cases. 

Case 18.3: Antibody detectable pre transfusion in eluate

The patient was admitted for laparotomy for a small bowel obstruction. Fully automated pre-
transfusion testing was performed, and a negative antibody screen result obtained using the 
Ortho AutoVue Innova. Blood was crossmatched by electronic issue. During the transfusion the 
patient’s heart rate increased and their temperature rose by 2oC. The transfusion was stopped, and 
a transfusion reaction investigation requested. As part of the investigation the antibody screen on 
the pre-transfusion sample was repeated as negative, however a DAT was also performed on this 
sample. The DAT was positive and anti-Jka was detected in the eluate. Anti-Jka was also detected in 
the post-transfusion sample and in an eluate performed from this sample. One of the units transfused 
was confirmed as Jka-positive.

Figure 18.3: 

Antibodies 

implicated in 

DHTR
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Case 18.4: Discrepant pre-transfusion results obtained using automated analysers

Blood was issued by electronic crossmatch following a negative antibody screen result using the 
Ortho AutoVue analyser. Ninety minutes post transfusion the patient experienced rigor, back pain 
and fever. Samples were sent to the laboratory for investigation of a transfusion reaction. Pre- and 
post-transfusion samples were tested on a second Ortho AutoVue analyser. They both gave positive 
reactions and anti-Jka was subsequently identified. This was reported to the analyser manufacturer 
for investigation. Following testing of the antibody titre it was concluded that the antibody was at a 
level that was below the minimum level for detection. 

Learning point

•	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
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New or Unclassifiable Complications 
of Transfusion (UCT) n=819
Author: Paula Bolton-Maggs

Definition: 

Occurrence of an adverse effect or reaction temporally related to transfusion, which cannot be 
classified according to an already defined transfusion event and with no risk factor other than 
the transfusion, and no other explanation.

There were 4 cases transferred to UCT from the febrile, allergic and hypotensive reactions (FAHR) 
category. A number of cases were initially reported as UCT, but subsequently transferred to other 
reporting categories. These included 3 cases involving prothrombin complex concentrate (PCC) 
transferred to the section on avoidable, delayed and under or overtransfusion (ADU), 1 case to cell 
salvage (CS) and 1 to haemolytic transfusion reactions (HTR). A further 2 cases were withdrawn; 1 
seemed likely to be a vasovagal reaction, and the other was referred to transfusion-associated dyspnoea 
(TAD), but eventually withdrawn due to a lack of information.

The age range of the 8 cases included in UCT was 1 month to 84 years.

Deaths n=0

There were no transfusion-related deaths this year in this category.

Major morbidity n=3

There were 3 cases reported in preterm infants, all with major morbidity. Two were confirmed as due 
to necrotising enterocolitis (NEC) and the third was probably due to NEC, but the diagnosis was not 
confirmed. For further details see Chapter 23, Paediatric Cases.

Other UCT cases

Case 19.1: Reaction to platelets (transfer from FAHR)

A neutropenic man in his 20s on chemotherapy for Hodgkin lymphoma reacted to a platelet transfusion 
with tachycardia (from 90 to 150 beats per minute), anxiety and flushing after 10 minutes. The transfusion 
was stopped. He was treated with intravenous antihistamine and hydrocortisone (HC). The following 
day he received another unit of platelets uneventfully with HC and antihistamine cover.

Case 19.2: Pain associated with transfusion

A man in his 50s admitted with abdominal pain, jaundice and fever and many co-morbidities 
developed pain in his hands and leg with cramping during transfusion after the fourth and fifth 
units. The local review suggested the cause might be citrate toxicity as the symptoms could be 
reproduced by tourniquet application. It was decided to minimise transfusion and to transfuse in 
future with medical supervision and electrocardiogram (ECG) monitoring.

Citrate toxicity in this setting would be very unlikely as there is a very minimal amount of citrate remaining 
in red cells (which are suspended in optimal additive solution). Pain associated with transfusion is rare 
but has been noted in previous Annual SHOT Reports (Bolton-Maggs et al. 2016, Bolton-Maggs et al. 
2013) and it has been described in the literature (Green et al. 2014, Haines et al. 2013).
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Case 19.3: Severe adverse reaction after a platelet transfusion

A woman in her 60s reacted to platelets with vomiting and was faecally incontinent. She was on 
therapy for leukaemia and already had infection and diarrhoea 1 week post chemotherapy. This may 
have been a vasovagal response but is reported here as it was severe and incapacitating.

Case 19.4: A reaction to platelets

An elderly woman on treatment for myelodysplastic syndrome (MDS) developed a reaction to 
platelet transfusion with agitation, flushing and respiratory distress. She had previously had a minor 
reaction to platelets and so had received premedication before transfusion. She was treated with 
chlorpheniramine and hydrocortisone and recovered. Investigations for allergy and transfusion 
reaction were negative. It was decided that she should receive washed platelets in future.

Case 19.5: Reaction without symptoms but change in vital signs

A man in his 80s with haematuria due to bladder cancer received red cells. An hour into transfusion 
the patient developed fever, 38.4oC, tachycardia and an increased respiratory rate with a rise in 
blood pressure. He had no symptoms. This was thought at the time to be an anaphylactic type of 
reaction but this was not confirmed.

This reaction did not fulfil the criteria for FAHR. There was no swelling or rash, no wheeze and the 
temperature elevation was minor.

Commentary

Reporters are encouraged to continue to report cases with unusual reactions to transfusion and also 
of transfusion-associated necrotising enterocolitis in infants. The role of transfusion as a trigger remains 
unclear (Hilditch and Keir 2018; Saito-Benz et al. 2018). A randomised trial is being piloted to compare 
normal feeding versus withholding feeds around to transfusion to see if this affects the incidence of 
NEC in preterm infants (the WHEAT study). Further information about the study and NEC can be found 
in the trial protocol. (Hilditch and Keir 2018; Saito-Benz et al. 2018).

Pain in relation to transfusion is rare, but may be severe and is not understood.
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Transfusion-Transmitted Infections 
(TTI) n=3 (1 confirmed, 2 probable)20
Authors: Joe Flannagan and Su Brailsford

Definition of a TTI:

A report was classified as a TTI if, following investigation:

•	The recipient had evidence of infection post transfusion with blood components, and there 
was no evidence of infection prior to transfusion, and no evidence of an alternative source 
of infection

and, either:

•	At least one component received by the infected recipient was donated by a donor who had 
evidence of the same transmissible infection

or:

•	At least one component received by the infected recipient was shown to contain the agent 
of infection

Note that for the purposes of the European Union (EU) legislation, serious adverse reactions (SAR) 
are defined as any reactions in patients that are ‘life-threatening, disabling or incapacitating, or 
which result in or prolong hospitalisation or morbidity.’

These must be reported to the Medicines and Healthcare products Regulatory Agency (MHRA) 
(a legal requirement). This includes all confirmed transfusion-transmitted infections. 

Introduction

This chapter describes suspected transfusion-transmitted infection incidents investigated by the 
United Kingdom (UK) Blood Services and reported to the National Health Service Blood and Transplant 
(NHSBT)/Public Health England (PHE) Epidemiology Unit in 2018.

The risk of a TTI in the UK remains very low. During 2018 3 TTI were recorded as probable or confirmed. 
Investigations of these TTI have shown that none occurred due to errors in donor selection or testing.

Summary of reports made to the NHSBT/PHE Epidemiology Unit 
in 2018

During 2018, UK Blood Services investigated 97 suspected bacterial cases and 8 suspected viral 
incidents (Figure 20.1). From these suspected cases, there has been:

•	One confirmed transfusion-transmitted hepatitis E virus (HEV) incident reported by NHSBT

•	One probable transfusion-transmitted Staphylococcus epidermidis incident reported by NHSBT

•	One probable transfusion-transmitted hepatitis B virus (HBV) incident reported by NHSBT

•	One late detection of Staphylococcus aureus incident reported by NHSBT (no evidence of a TTI)
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1
Post transfusion
reaction with no
evidence of virus
on investigation** 

(1 HAV)

4
Not TTI

(1 HEV, 1 HBV, 
1 HSV, 1 HIV)

1
Indeterminate 
TTI*** (1 HBV)

1
Probable TTI

(1 HBV)

1
Confirmed 
TTI (1 HEV)

80
Post transfusion
reaction with no

evidence of 
bacteria

on investigation

15
Not TTI

1
Probable TTI

1
Late 

detection*

97
Suspected bacterial 

incidents investigated

8
Suspected viral incidents 
reported and investigated

105
Reports for investigation

TTI=transfusion-transmitted infection; HAV=hepatitis A virus; HBV=hepatitis B virus; HSV=herpes simplex virus; HIV=human immunodeficiency 
virus; HEV=hepatitis E virus

*The BacT/ALERT system flagged as positive after the associated platelets had been issued and transfused however no evidence of a TTI 
was found

**Reported based on a clinical diagnosis of HAV, but this was not confirmed by further laboratory testing

***Due to the time elapsed since transfusion archive samples were not available for half of the implicated donations

Death n=1

A patient with a probable case of transfusion-transmitted HBV died after being transfused in 2018 
(Case 20.3).

Bacterial TTI reports 2018

In 2018, no reported suspected bacterial TTI cases were confirmed, but 1 incident reported by NHSBT 
is assigned as probable. The four UK Blood Services all use the BacT/ALERT system for bacterial 
screening which has reduced the number of confirmed bacterial TTI since its introduction in 2011 
(McDonald et al. 2017). Sampling methods vary slightly across the four countries, details of which are 
described in Table 20.1.

Case 20.1: Probable Staphylococcus epidermidis (Morbidity: moderate; imputability: 
2-probable)

A young child received one standard unit of a 7-day old apheresis platelet. The child was receiving 
blood components due to ongoing chemotherapy for an underlying medical condition. Three hours 
prior to the platelet transfusion they had received a unit of red cells through a tunnelled central 
venous catheter with no adverse reaction. Within 5 minutes of the platelet transfusion being started 
the child experienced an anaphylactoid reaction including a rise in temperature to 40°C that lasted for 
24 hours. This was treated empirically with intravenous antibiotics to cover the possibility of either a 
bacterial TTI or a central line infection. The patient made a good recovery and was discharged home 
within days to complete a week of antibiotics. Staphylococcus epidermidis was repeatedly isolated 
from recipient blood cultures and a transfusion reaction investigation was commenced by NHSBT. 

Routine bacterial screening of the transfused platelet unit was negative but on return to the NHSBT 
national bacteriology laboratory Staphylococcus epidermidis was isolated from the index pack. This 
isolate was sent for typing along with isolates from the recipient’s blood cultures and they were shown 

Figure 20.1: 

Outcome of reports 

of suspected TTI 

made to the NHSBT/

PHE Epidemiology 

Unit in 2018
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to be indistinguishable. Associated components were recalled, however one associated 4-day old 
platelet unit had already been transfused into a patient in whom no adverse reactions were reported. 
It is possible that this does not represent a TTI, but rather a central venous catheter infection in the 
recipient. In this case, the isolate in the recalled index pack might represent contamination with blood 
from the recipient. However, the chronology of the presentation, the clinical picture and the lack 
of reaction during an earlier red cell transfusion make a bacterial TTI probable in this case. Donor 
investigations are ongoing.

Late detection: Staphylococcus aureus

An aerobic initial reactive bottle (IR) alert was issued on a unit of pooled platelets after one of the BacT/
ALERT bottles flagged positive. Platelets are issued by NHSBT if bacterial screening remains negative 
after 6 hours’ incubation (see Table 20.1), but the bottles remain incubated until the end of the platelet 
shelf-life (7 days). The IR flag came just over one hour after the pooled platelets had been issued but 
despite an immediate recall the platelets had already been transfused to a surgical patient in their 60s. 
However, three associated red cells units were returned and one discarded at the hospital to which it 
had been issued. Staphylococcus aureus was subsequently isolated from the IR bottle but could not 
be confirmed in the red cell units so a final result of indeterminate positive was concluded. Follow up 
with the local transfusion practitioner and NHSBT patient consultant revealed that the recipient had not 
experienced any transfusion reaction and had been discharged from hospital. They had not received 
any antibiotic therapy during their hospital admission.

There were four donors implicated in the donation, all of whom were followed up and asked to consent 
to take self-sampled nasal swabs. Three returned their swabs with nothing being received from the 
fourth donor despite agreeing to the sample, Staphylococcus aureus isolated from one swab. The isolate 
cultured from the bacterial screening bottles of the implicated donation and the isolate cultured from 
the donor swab were sent for molecular typing. On the basis of the typing results it seemed unlikely 
that this donor was the source of the platelet contamination, however, it was decided that the donor 
should be withdrawn.

Bacterial TTI 1996 – 2018

Screening of platelet components cannot guarantee freedom from bacterial contamination. Packs are 
released for issue as ‘negative-to-date’, which may be before bacteria have multiplied sufficiently to 
trigger an initial screening reaction. There have been nine bacterial near misses, all but one in platelet 
components, reported to the unit between 2011 and 2018. Overall, out of a total of 44 bacterial 
transfusion-transmissions to individual recipients, 37 (34 incidents) have been caused by the transfusion 
of platelets, and 7 by red cells (Table 20.3) since reporting began.

Haemovigilance systems for bacterial TTI are passive and as such rely on clinical colleagues to 
report suspected TTI. Following the introduction of bacterial screening of platelets, colleagues were 
reminded that there was still the possibility of TTI occurring from both platelet and red cell transfusion 
and the number of reported suspected TTI has remained almost constant. Current British Society for 
Haematology (BSH) guidance recommends that patients are advised to report any symptoms that occur 
within 24 hours of transfusion (BSH Tinegate et al. 2012) although our experience suggests that patients 
with confirmed TTI become unwell very rapidly.

Time of sampling 
(hour) 

Volume sampled 
(mL)

Apheresis sample Time at release 
(hour)

Length of 
screening 

NHSBT ≥36 2 x 8 Post-split 6 Day 7

NIBTS ≥36 2 x 8 Pre-split 6 Day 9 

SNBTS ≥36 2 x 8 Pre-split 6 Day 7

WBS* ≥36 2 x 8 Post-split 12 Day 7

*Screening methods in Wales changed mid-year from testing on day 1 and day 4 to testing on day 2 only

NIBTS=Northern Ireland Blood Transfusion Service; SNBTS=Scottish National Blood Transfusion Service; WBS=Welsh Blood Service

Table 20.1: 

Bacterial screening 

methods used 

by the UK Blood 

Services
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Viral TTI reports 2018

In 2018, there was 1 confirmed transfusion-transmitted HEV incident, 1 probable transfusion-transmitted 
HBV incident, and 1 indeterminate HBV incident.

Case 20.2: Indeterminate viral HBV TTI case 1: (Morbidity: minor; imputability: N/A)

In 2011, a man in his 40s received multiple blood transfusions over the course of 3 months, amounting 
to three units of pooled platelets and four units of apheresis platelets. The transfusions were given 
during treatment for Hodgkins lymphoma. Many years later in mid-2018 the patient was tested for 
HBV following a prolonged period of raised alanine aminotransferase (ALT) and was found to have 
HBV markers for chronic infection (HBsAg positive, HBeAg positive, core antibody positive, IgM 
negative). Following this an investigation was launched into blood components as a possible source 
of the infection.

Given the time period, there were no index samples available for testing, but 16 donors were 
identified that related to the seven units the patient received. Half of these donors had donated in 
the past three years and so had a recent archive sample available for testing, all of which had negative 
results for HBV. The other eight donors had not recently donated due to personal choice or medical 
reasons (unrelated to hepatitis B) and so no samples were available for testing for them. Of these 
seven had returned at least once since the implicated donation. This meant NHSBT were unable to 
ascertain whether transfusion was the source of this patient’s HBV infection and a classification of 
indeterminate was therefore assigned.

Case 20.3: Probable viral HBV TTI case 2: (Morbidity: major - death; imputability: 2-probable)

After being admitted to hospital in late 2017, a woman in her 70s received two units of red cells 
in response to a low haemoglobin level of 83g/L. She had multiple medical conditions including 
liver cirrhosis due to non-alcoholic steatohepatitis (NASH). Approximately 6 months later she 
was re-admitted to hospital with acute hepatitis and diagnosed with acute hepatitis B infection. 
She developed acute-on-chronic liver failure and unfortunately died about 5 weeks after the HBV 
diagnosis. The patient had tested negative for HBV infection in late 2016 and further samples from 
the patient were deemed to be consistent with a recent HBV infection (anti-HBcore IgM antibodies 
detected and anti-HBcore antibody avidity results compatible with a recent HBV infection). The 
virus was identified as genotype D2. Investigations external to NHSBT took place which looked at 
the hospital and lifestyle as possible sources of infection, these were excluded as possible sources. 
Blood transfusion was therefore the only risk factor identified and an investigation was launched 
by NHSBT.

The two donors associated with the units transfused to the patient were identified. One was a 
repeat donor who had an archive sample from the implicated unit and another archive sample 
for a subsequent donation; both tested negative for HBV. The other donor was a new donor, the 
archive sample from the implicated donation was retrieved and tested positive for anti-HB core 
antibodies with anti-HBs of 9.60 mIU/mL but negative for HBV deoxyribonucleic acid (DNA) using 
singleton nucleic acid testing (NAT). The donor kindly provided a large volume sample which was 
concentrated and then tested. In this concentrated sample, HBV DNA was detected at a level below 
the level of detection of our routine screening tests, and even if singleton testing had been used 
in screening it is unlikely DNA would have been detected. The concentrated sample was sent for 
confirmatory testing but unfortunately this was unable to detect HBV DNA and unable to perform 
sequencing. Investigations confirmed that this donor had an occult HBV infection and he had likely 
had a completely asymptomatic HBV infection as a child, as he was born in HBV endemic country. 
For these reasons, this infection could not have been picked up by donor questionnaire or by testing. 
It was noted that this donor was born in a region where genotype D2 HBV infection is prevalent.

Since it was not possible to sequence the sample, transmission cannot be confirmed. However, 
since no other risk factors were identified in the recipient, despite extensive investigations, and 
because the virus found in the recipient had a genotype prevalent in the donor’s country of birth, 
it is was concluded probable that the blood transfusion was the route of HBV transmission. 
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Case 20.4: Confirmed viral HEV TTI case 3: (Morbidity: major; imputability: 3-confirmed)

In late 2018, as part of routine screening, NHSBT identified a regular apheresis platelet donor who 
tested positive for HEV ribonucleic acid (RNA), indicating an acute HEV infection, and this donation 
was discarded. The donor had donated in the previous month and following the usual lookback 
process an archive sample from this previous donation was tested and found to be HEV RNA 
positive with a very low viral load. This previous donation had been tested for HEV in a pool of 24 
donations, as per normal screening procedures, and was issued as screen negative at the time. The 
low viral load detected in individual screening would have been below the level of quantification in 
the pooled screening, hence the screen negative result. Based on previous work this viral load was 
thought to be very unlikely to transmit by transfusion (Tedder et al. 2017). Both platelet packs from 
the previous low-level HEV-positive donation had been issued and the hospitals were contacted 
and recipients identified.

One recipient had died shortly after the transfusion from their underlying conditions. The other 
platelet recipient was a haematology patient undergoing chemotherapy at the time of the transfusion. 
The patient was informed and a blood sample was taken 11 weeks post transfusion, this tested 
positive for HEV RNA. Samples from the donor and recipient were sequenced and the hepatitis E 
virus isolated was found to be identical at the nucleotide level therefore making this a confirmed 
TTI. Testing of a follow-up sample from the donor indicated that they had cleared the infection 
and, at the time of writing, the recipient had not experienced symptoms of HEV infection, but they 
continue to be monitored. This is the first recorded case of an HEV TTI since universal screening 
was introduced in April 2017.

Viral TTI 1996 – 2018

The year of transfusion may be many years prior to the year in which the case is investigated and 
reported to SHOT because of the chronic nature, and therefore late recognition, of some viral infections. 
Since 1996, 34 confirmed incidents of transfusion-transmitted viral infections have been documented, 
involving 41 recipients. HBV is the most commonly reported proven viral TTI in the UK. This is partly 
because the ‘window period’ where an infectious donation from a recently infected donor cannot be 
detected by the screening tests is longer than for HCV or HIV, despite NAT screening of blood donations.

Residual risk of HBV, HCV or HIV

The risks of a potentially infectious HBV, HCV or HIV window period donation not being detected on 
testing in the UK are very low at less than 1 per million donations tested (Table 20.2) (PHE 2017). 

  HBV HCV** HIV

Number per million donations 0.46 0.00 0.051

95% confidence interval 0.11-1.14 0.00-0.00 0.02-0.10

At 2.3 million donations per year testing will miss a 
potentially infectious window period donation every:

1.0 years N/A 9.3 years

*The window period is the time at the start of an infection before the tests can detect it

**Risk cannot be calculated as there were no HCV seroconversions between 2015 and 2017

Table 20.2: 

The estimated risk 

of a potentially 

infectious HBV, HCV 

or HIV window period* 

blood donation not 

detected on testing, 

UK 2015-2017
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Far fewer TTI are observed in practice than the estimated risks in Table 20.2 indicate, partly because the 
estimates have wide uncertainty and the model used to calculate risk is based on the risk in all donations 
tested. The model does not incorporate pack non-use, recipient susceptibility to infection, or under-
ascertainment/under-reporting, for example due to recipients dying from an underlying medical condition 
before a chronic asymptomatic viral condition is identified, or, in the case of HBV, an asymptomatic 
acute infection.

Testing and guideline update: 2018

In November 2017, the blood donor selection guidelines for men who have sex with men (MSM) 
were changed in England, Wales and Scotland from a 12-month deferral since last sex with a man 
to a 3-month deferral. Similar changes were made for other donor selection criteria related to higher 
risk sexual behaviours. Since this change, no possible, probable, or confirmed TTI reported to UK 
Blood Services have related to the changes in the selection guidelines. No changes to virology testing 
procedures occurred in 2018 but minor changes to the bacterial screening process have been noted 
in Table 20.1.

Parasitic TTI

There were no reported parasitic infections for investigation in 2018.

Emerging infections

The Epidemiology Unit produces the Emerging Infection Report (EIR), a monthly horizon scanning list 
of emerging infections with potential to affect the UK blood and tissue supply. The Standing Advisory 
Committee on Transfusion Transmitted Infection (SACTTI) then risk-assesses the EIR and highlights 
whether further action is required by the Joint UK Blood Transfusion and Tissue Transplantation Services 
Professional Advisory Committee (JPAC).

Variant Creutzfeld-Jakob Disease (vCJD) 2018 

There were no vCJD investigations in 2018. 

vCJD 1996-2018 

Three vCJD incidents (Table 20.3) took place prior to the introduction of leucodepletion and other 
measures taken by the UK Blood Services to reduce the risk of vCJD transmission by blood, plasma 
and tissue products. All these measures have been reviewed and endorsed by the Advisory Committee 
on the Safety of Blood, Tissues and Organs (SABTO 2013).

Risk assessment and research into vCJD continues. Currently there is no suitable blood test available 
for screening blood donations for vCJD.

More information can be found here: https://www.gov.uk/government/uploads/system/uploads/
attachment_data/file/407681/measures-vcjd.pdf

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/407681/measures-vcjd.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/407681/measures-vcjd.pdf
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Pre 1996 - - 1 (1) - - - 2 (2) - - - 3 (3) 3 - - - -

1996 - 1 (1) 1 (1) 1 (1) - 1 (3) - - - 1 (1) 5 (7) 5 1 - 1 -

1997 3 (3) - 1 (1) 1 (1) - - - - 1 (1) 2 (2) 8 (8) 6 1 1 - -

1998 4 (4) - 1 (1) - - - - - - - 5 (5) 2 1 2 - -

1999 4 (4) - 2 (3) - - - - - - ‡ (1) 6 (8) 5 3 - - -

2000 7 (7) 1 (1) 1 (1) - - - - - - - 9 (9) 1 5 3 - -

2001 5 (5) - - - - - - - - - 5 (5) - 4 1 - -

2002 1 (1) - 1 (1) - - 1 (1)† - - - - 3 (3) 2 1 - - -

2003 3 (3) - 1 (1) - - - - - 1 (1) - 5 (5) 1 1 3 - -

2004 †† - - - 1 (1) - - - - - 1 (1) 1 - - - -

2005 2 (2) 1 (1) 1 (1) - - - - - - - 4 (4) 1 3 - - -

2006 2 (2) - - - - - - - - - 2 (2) - 1 1 - -

2007 3 (3) - - - - - - - - - 3 (3) 2 1 - - -

2008 4 (6) - - - - - - - - - 4 (6) - 2 4 - -

2009 2 (3) - - - - - - - - - 2 (3) 1 - 2 - -

2010 - - - - - - - - - - - - - - - -

2011 - - 1 (2) - 1 (2) - - - - - 2 (4) 2 - - 2 -

2012 - - 1 (1) - 1 (1) - - 1(1) - - 3 (3) 2 - - 1 -

2013 - - - - - - - - - - - - - - - -

2014 - - - - 2 (3) - - - - - 2 (3) 1 - - 2 -

2015 1 (1) - - - 4 (5) - - - - - 5 (6) - 3 1 1 1

2016 - - - - 1 (1) - - - - - 1 (1) 1 - - - -

2017 - 1 (1) - - - - - - - - 1 (1) - - 1 - -

2018 - - - - 1 (1) - - - - - 1 (1) - - 1 - -

Number of 
incidents

41 4 12 2 11 2 2 1 2 3 80 - - - - -

Number of infected 
recipients

44 4 14 2 14 4 2 1 2 4 91 36 27 20 7 1

Death due to, or 
contributed to, 
by TTI

11 0 0 0 1 0 0 0 1 3 16

Major morbidity 29 3 14 2 9 4 2 1 1 1§ 66

Minor morbidity 4 1 0 0 4 0 0 0 0 0 9

Implicated component

RBC 7 1 11 2 4 2 2 1 2 4 36

Pooled platelet 21 2 1 - 2 1 - - - - 27

Apheresis 
platelet

16 1 1 - 2 - - - - - 20

FFP - - 1 - 5 1 - - - - 7

Cryoprecipitate - - - - 1 - - - - - 1

Note: Numbers in brackets refer to recipients, and probable incidents are excluded.

* No screening was in place for vCJD, human T cell lymphotropic virus (HTLV), hepatitis A virus (HAV), HEV or parvovirus B19 at the time 
of the documented transmissions. In both malaria transmissions, malaria antibody testing was not applicable at the time according to 
information supplied at donation

Table 20.3: 

Number of confirmed 

TTI incidents*, by 

year of transfusion** 

with total infected 

recipients and 

outcomes (death, 

major morbidity, 

minor morbidity) 

in the UK between 

October 1996 and 

December 2018 

(Scotland included 

from October 1998)
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** Year of transfusion may be prior to year of report to SHOT due to delay in recognition of chronic infection

*** HCV investigations where the transfusion was prior to screening are not included in the above figure.

† The two HIV incidents were associated with window period donations (anti-HIV negative/HIV RNA positive) before HIV NAT screening 
was in place. A third window period donation in 2002 was transfused to an elderly patient, who died soon after surgery. The recipient’s HIV 
status was therefore not determined and not included

†† In 2004 there was an incident involving contamination of a pooled platelet pack with Staphylococcus epidermidis, which did not meet the 
TTI definition because transmission to the recipient was not confirmed, but it would seem likely. This case was classified as ‘not transfusion-
transmitted’

‡ Same blood donor as one of the 1997 transmissions so counted as the same incident; note: counted as two separate incidents in previous 
reports

§ A further prion case died but transfusion was not implicated as the cause of death. The outcome was assigned to major morbidity instead 
because although there was post-mortem evidence of abnormal prion proteins in the spleen the patient had died of a condition unrelated 
to vCJD and had shown no symptoms of vCJD prior to death

For further information or alternative breakdown of data please contact the National Coordinator for 
Transfusion-Transmitted Infections via the NHSBT/PHE Epidemiology Unit at epidemiology@nhsbt.nhs.uk.
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Post-Transfusion Purpura (PTP) n=121
Author: Tom Latham

Definition:

Post-transfusion purpura is defined as thrombocytopenia arising 5-12 days following transfusion 
of cellular blood components (red cells or platelets) associated with the presence in the patient 
of antibodies directed against the human platelet antigen (HPA) systems.

There was 1 case of suspected PTP this year.

Case 21.1: Probable PTP in a patient with immune thrombocytopenia

A female patient in her 70s was given one unit of red cells and two units of platelets for acute bleeding. She 
had a platelet count of 43x109/L prior to transfusion, ascribed to immune thrombocytopenia (ITP). Ten days 
after discharge she was readmitted with abdominal pain and a purpuric rash. Her platelet count had fallen 
to 5x109/L, and anti-HPA1a antibodies were subsequently demonstrated in her blood. She was treated with 
intravenous immunoglobulin (IVIg) and methylprednisolone, and achieved a platelet count >50x109/L 11 days 
after starting treatment.

This is considered as a probable case of PTP as the timing and serology is classical, although a 
deterioration of underlying ITP cannot be ruled out. The possible coexistence of ITP is interesting; 
previous Annual SHOT Reports have commented on a possible interaction, since destruction of 
autologous platelets is an essential part of the pathogenesis of PTP.
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Authors: Sarah Haynes and Catherine Ralph

Definition:

Any adverse events or reactions associated with cell salvage (autologous) transfusion methods, 
including intraoperative and postoperative cell salvage (washed or unwashed). 

Key SHOT messages

•	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

Death n=0

There were no reported deaths associated with cell salvage in 2018.

Major morbidity n=1

There was 1 case of major morbidity in 2018, see Case 22.2. A further 4 patients were classified as 
having minor morbidity. 

Overview

There were 17 cases reported, 12 female patients and 5 male; on review none were withdrawn, nor 
transferred to other categories. All cases reported were related to the use of intraoperative cell salvage 
(ICS). 

As with last year’s Annual SHOT Report, the small number of cases reported raises concerns around 
under-reporting of cell salvage incidents. 

Obstetrics reports continue to dominate. A United Kingdom (UK) survey of 184 maternity units in 2017 
demonstrated the availability of cell salvage in obstetrics was the highest it had ever been with 84% 
having cell salvage available and 50% of centres having 24-hour access (Nelissen et al. 2018). It is likely 
obstetrics is now one of the main speciality users of cell salvage. Of the 8 obstetrics incidents there were 
only 2 adverse reactions: a hypotension on reinfusion with a leucocyte depletion filter (LDF) resulting in 
minor morbidity, and a more serious reaction resulting in major morbidity where no filtration was used.

Incidents related to equipment failure and human error continue to be a feature and the new category 
of failure of provision of service accounting for 3 reports.

Cell Salvage (CS) n=1722
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Cell salvage cases by speciality

There were 17 cases reported as shown in Table 22.1 below.

Speciality Elective Emergency

Gynaecology 1 0

Obstetrics 3 5

Orthopaedic 3 1

Urology 2 0

Vascular 1 1

Total 10 7

Types of cell salvage

All cases involved the use of washed intraoperative cell salvage techniques. No reports were received 
for postoperative cell salvage.

Cell salvage adverse events n=12

Equipment failure n=2

Within the category of equipment failure 1 incident was reported as a machine failure and reported to the 
Medicines and Healthcare products Regulatory Agency (MHRA) Yellow Card Scheme. Another report 
was made that related to faulty disposable assembly, which although reported to the manufacturer was 
not taken further. 

Learning point

•	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)

Operator errors n=6

Of the 6 adverse events attributed to operator error, 1 involved incorrect assembly of equipment, in 
another the misuse of equipment resulted in inadequate washing of the red cells, and in 1 case a LDF 
was not used where it might have been indicated. 

Case 22.1: LDF not used for reinfusion of red cells in a urological case with malignancy

A patient in their 50s undergoing elective open partial nephrectomy with malignancy experienced 
a major haemorrhage. ICS was being used and autologous red cells were available for reinfusion. 
The transfusion was initiated without the use of a LDF as the operator was unaware of the patient’s 
malignancy status. Only 20mL was infused before the error was noted. The transfusion was stopped 
and a LDF used for the remainder of the infusion.

Cell salvage operators and others involved in the process should be aware of all patient specific 
considerations that might impact on the way cell salvage is performed before surgery starts. 

Table 22.1: 

Specialty for cell 

salvage reports



168 22. Cell Salvage (CS)

ANNUAL SHOT REPORT 2018	 SPECIAL CLINICAL GROUPS

Learning points

•	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

The use of LDF in urological malignancy remains controversial. Although generally accepted that the 
LDF mitigates the theoretical risk of tumour dissemination by transferring malignant cells from the 
surgical field into the patient’s circulation, no substantiated evidence base exists to prove this. Stoffel 
et al. (2005) showed that in 48 patients undergoing radical prostatectomy with ICS, 88% had prostate 
specific antigen (PSA)-producing cells in salvaged blood samples after processing. Following reinfusion 
of the salvaged red cells, without LDF use, three patients (16%) had detectable PSA-producing cells in 
peripheral blood samples immediately after surgery. At 3-5 weeks after surgery no cells were detected. 
Aning et al. (2012) report a cohort of 213 patients undergoing radical cystectomy of which 192 received 
ICS blood without the use of a LDF on reinfusion. The authors stated that this study, along with previous 
published series in urological malignancy, showed no risk of reduced survival associated with ICS and 
concluded that there was no evidence of a conferred benefit in terms of patient outcome compared to 
not using a filter.

Human and organisational factors played a part in an error where the wrong wash solution was connected 
to the system and the process abandoned in an orthopaedic procedure. In this case the patient was 
transfused with two units of allogeneic blood which may have been avoidable.

In 2 further cases, the operator misunderstood the way the machine worked and erroneously assumed 
the cell salvage device was not working correctly before discarding the available red cells. This action 
could have put the patients involved at risk of needing allogeneic blood transfusion. No adverse clinical 
consequences related to these errors were reported. All operators involved had been trained and 
competency-assessed. 

Learning point

•	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

Other events n=4

In another incident, the cell salvage operator noticed that saline for irrigation (non-intravenous (IV) 
grade) was being used in the surgical field and had been aspirated into the cell salvage collection. The 
blood collection was subsequently abandoned due to potential contamination. Although this was not 
classed as an operator error by the reporter, it is a reminder that the safe conduct of cell salvage is the 
responsibility of all staff involved in the process with the cell salvage operator being the final ‘gatekeeper’.

Learning point

•	Surgeons and scrub staff should be educated as to what can and cannot be aspirated from the 
surgical field
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The further 3 adverse events involved a failure of provision of service due to the lack of a suitably trained 
operator. In 1 of these incidences the patient was transfused with allogeneic blood which may have 
been avoidable if cell salvage had been available.

Cell salvage reactions n=5

Case 22.2: Sepsis, disseminated intravascular coagulation (DIC) and renal failure following 
re-infusion cell salvaged blood (imputability: 1, possible)

A patient in her 20s, undergoing emergency caesarean section (Category 2) for failure to progress 
following induction of labour for high blood pressure, received a re-infusion of 450mL of cell salvaged 
blood in recovery. She went on to become septic, developed DIC and renal failure requiring dialysis. 
Her renal function did not significantly improve leaving the patient in need of a renal transplant.

The caesarean section was performed 22 hours after artificial rupture of membranes and a failed 
induction of labour. In theatre the heart rate (HR) and blood pressure (BP) were raised until delivery. Cell 
salvage was used, collecting blood with a single suction and the processed washed collection re-infused 
without a LDF. Vital signs immediately post surgery showed a raised BP with a tachycardia, poor oxygen 
saturations and a raised temperature indicative of an infection. Antibiotics were commenced within a few 
hours of the delivery. It is likely the re-infusion of autologous blood was in progress during this period 
in recovery, having been started in theatre, although there was no prescription or documentation of the 
time the re-infusion was completed. Without a LDF the re-infusion would normally be completed within 
a short time frame and should have been monitored according to hospital policy for allogeneic blood 
transfusions with any suspected transfusion reaction managed according to this policy.

Over the next 24 hours post delivery, there were worsening signs of sepsis, hypotension and anuria 
resulting in renal failure requiring renal support and admission to intensive care.

Whilst the efficiency of washing in cell salvage is good, clearance rates of 100% are almost never 
achieved, and levels of bacterial contamination whilst significantly reduced can still be present in the re-
infused product (Teare et al. 2015). The use of a LDF may have reduced the quantity of any contaminants 
reinfused although any effect on subsequent clinical sequelae would be difficult to predict. SHOT has 
previously noted a move away from the use of LDF in obstetric cell salvage (Bolton-Maggs et al. 2018).

A relationship between the re-infusion of cell salvaged blood and the development of sepsis in this case 
cannot be excluded, however, association of re-infused cell salvage blood with sepsis in obstetrics has 
not previously been noted (Khan et al. 2017; Sullivan & Ralph 2019). 

There were 4 further clinical reactions, all of which were classed as having minor or moderate morbidity 
at the time of the reaction and all recovered.

Case 22.3: Cardiac arrest during re-infusion of cell salvaged blood during nephrectomy 
(imputability: 0, excluded or unlikely)

A patient in their 80s underwent an elective nephrectomy for malignancy and suffered significant 
blood loss. Cell salvaged blood was re-infused intraoperatively using a LDF with a member of theatre 
staff applying manual pressure to speed up the rate of transfusion. Having re-infused 50mL over 
5 minutes the patient suffered a cardiac arrest from which they were successfully resuscitated. 
The patient also became bradycardic and required the insertion of a permanent pacemaker. The 
anticoagulant used for cell salvage was acid-citrate-dextrose solution (ACD).

It is very unlikely the cardiac arrest was associated with the re-infusion of just 50mL of autologous 
red cells. However, the administration of blood under pressure through a LDF is not recommended 
due to the risk of air embolus and potential for interfering with the functionality of the filter in retaining 
contaminants. 
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Learning point

•	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 

Case 22.4: Allergic reaction to salvaged red cells (imputability: 2, likely/probable)

A patient in her 30s undergoing myomectomy developed red tracking marks proximal to the cannula 
on reinfusion of salvaged red cells. The reinfusion was stopped and the marks disappeared only to 
reappear on resumption of the infusion. The reinfusion was therefore discontinued. There were no 
further complications and the patient made a complete recovery. The anticoagulant used was ACD. 

Whilst it may be unlikely, an allergic reaction to an autologous transfusion is still possible. It is theoretically 
conceivable that, despite adequate washing, allergens may have remained in trace amounts in the final 
salvaged red cell product. 

Case 22.5: Hypotension on reinfusion of salvaged red cells in an obstetric case with the use 
of a LDF (imputability: 2, likely/probable)

A patient in her 30s underwent an elective caesarean section where cell salvage was used with ACD 
as the anticoagulant. On reinfusion of the salvaged red cells via a LDF, the patient’s pulse increased 
from 81 to 130 beats per minute (bpm) and BP dropped from 107/72 to 54/34mmHg. The patient 
reported feeling light-headed, dizzy and nauseous. The reinfusion was stopped and infusion of clear 
fluids commenced with continuous patient monitoring. The patient quickly improved and reinfusion 
of the salvaged red cells was recommenced at a slower rate at the patient’s insistence with no 
further issues.

Case 22.6: Hypotension on reinfusion of salvaged red cells in an orthopaedic case without 
the use of a LDF; (imputability: 3, certain)

A patient in their 70s underwent revision hip surgery of adverse reaction to metal debris (ARMD). 
During reinfusion of 240mL of salvaged red cells over 2-3 minutes, the patient exhibited a profound 
hypotension with systolic BP of 60mmHg for approximately 5 minutes. This was corrected with the 
use of vasopressors and fluid infusion. The anticoagulant used for cell salvage was ACD.

These 2 cases bring the total number of hypotensive events related to ICS to 29 over the past 8 years. 
The majority (21) have occurred with the use of a LDF. However, hypotensive reactions can also occur 
in the absence of the filter with the current case bringing the total to 8 such incidents.

There is very little evidence of how effective ICS is at removing the metal fragments that might be 
encountered during metal on metal hip revision surgery. Reijngoud et al. (2009) reported greater than 
70% removal of the metal but still advised caution. Some companies manufacture a collection reservoir 
with a finer filter designed to catch the metal debris, or the use of a LDF on reinfusion may prove useful. 

Learning point

•	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
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23. Paediatric Cases 

Authors: Anne Kelly and Helen New 

Definition: 

Paediatric cases comprise all reports for patients under 18 years of age, including all paediatric 
cases from the other chapters in this report. Paediatric reports have been subdivided by recipient 
age group: neonates ≤28 days; infants >28 days and <1 year; children ≥1 year to <16 years and 
young people aged 16 to <18 years.

Key SHOT messages

•	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 

•	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) 

Recommendation

•	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/)

Action: Hospital Transfusion Teams, Hospital Paediatricians, Medical Educators, Royal 
College of Paediatrics and Child Health 

Paediatric Cases23
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23. Paediatric Cases 

Introduction and summary

This chapter summarises the reports for patients <18 years old and allows us to highlight specific 
learning points for clinicians caring for this age group. The general themes from year to year remain 
similar highlighting the need for ongoing education of colleagues of the potential pitfalls and complexities 
of transfusion in this age group. 

In 2018 123/1659 (7.4%) of total cases were paediatric. If near miss (NM) and right blood right patient 
categories are included, 241/3326 (7.2%). The total number and percentage of cases was slightly lower 
than last year. 

17

24

6

17

6

12

3

30

0

4

0

0

3

1

78

194

106

112

18

264

466

238

35

110

8

1

8

3

0% 5% 10% 15% 20% 25% 30%

IBCT-WCT

IBCT-SRNM

Avoidable

Delayed

Under/over/PCC

HSE

Anti-D

FAHR

HTR

TACO

TAD

TRALI

UCT

TTI

Percentage of reports

% of total reports (1659)
% of paediatric reports (123)

TTI=transfusion-transmitted infection; UCT=unclassifiable complications of transfusion; TRALI=transfusion-related acute lung injury; 
TAD=transfusion-associated dyspnoea; TACO=transfusion-associated circulatory overload; HTR=haemolytic transfusion reactions; 
FAHR=febrile, allergic and hypotensive reactions; HSE=handling and storage errors; IBCT-SRNM=incorrect blood component transfused-
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Summary data

Trends of reporting are summarised in Figures 23.3a-c (b and c are available on the website only) and 
highlights are discussed by category. There continues to be disproportionate representation of paediatric 
cases as a proportion of total SHOT reports in three categories (Figure 23.1):

•	 Incorrect blood component transfused (IBCT) 17/78 (21.8%) 

•	Specific requirements not met (SRNM) 24/194 (12.4%) 

•	Avoidable, Delayed or Under/Overtransfusion (ADU) 29/236 (12.3%), and for the under or overtransfusion 
subcategory 6/15 (40.0%) 

The distribution of reports in each category remains broadly similar compared with last year (Figure 23.2).

Errors which were primarily from the laboratory accounted for 40/85 (47.1%) of paediatric error reports 
(IBCT-WCT 9, IBCT-SRNM 16, ADU 12, HSE 3 and anti-D Ig 0), with the remainder being clinical. This 
number and percentage of laboratory errors is increased compared to last year, consistent with ongoing 
pressure in transfusion laboratories. 

Figure 23.1: 
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The total number of reports has reduced slightly (Figure 23.3a), mainly due to a reduction of reports 
in teenagers 16 to <18 years old. There was a small increase in the number of errors due to failure to 
appropriately supply irradiated components (Figure 23.3b - website only).

FAHR reactions to platelet components continue to predominate in paediatric patients (Figure 23.3c - 
website only) in contrast to the pattern for adults (Figure 23.6a).

Figures 23.3b and 23.3c for trends in specific requirements not met, and febrile, allergic and hypotensive 
reactions can be found in the supplementary information on the SHOT website www.shotuk.org.
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23. Paediatric Cases 

Summary by SHOT category

Death n=1

There was 1 neonatal death attributable to transfusion in 2018, reported in the transfusion-associated 
circulatory overload (TACO) category. 

Case 23.1: TACO and death following accidental overtransfusion of three times the volume 
required

A preterm infant required a double volume exchange for high bilirubin. The baby deteriorated 
markedly 1 hour after the exchange transfusion was commenced. At this point it was noticed that 
nearly three times the required volume had been administered (175mL) than had been removed 
(70mL). This was due to three syringes of blood being accidentally run concurrently. The baby 
developed pulmonary oedema and then an intracranial haemorrhage. The neonatal unit involved 
performs approximately 5-10 procedures per year but the investigation commented that this is still 
sufficiently infrequent to mean that many nurses and members of the junior medical team will have 
limited experience. 

This case highlights the hazards around neonatal exchange transfusions, particularly in very preterm 
neonates.

Learning point

•	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 

Major morbidity n=15

There were 15 cases in patients <18 years which resulted in major morbidity or were severe reactions. 
The details of these are discussed below. 

Incorrect blood component transfused (IBCT) n=1

One case of incorrect ABO transfusion in a patient who was post liver transplant, resulted in an acute 
haemolytic transfusion reaction and significant morbidity.

Febrile, allergic and hypotensive reactions (FAHR) n=10

Of these 8 were severe reactions to platelets and 2 to plasma (1 methylene blue-treated fresh frozen 
plasma (MB-FFP) and 1 Octaplas®).

Transfusion-associated circulatory overload (TACO) n=1 

A teenager developed severe respiratory distress following an apheresis platelet transfusion. They 
required admission to the intensive care unit and recovered fully with supportive care. 

Unclassifiable complications of transfusion (UCT) n=3

There were 3 cases that were reported to have resulted in major morbidity in the UCT category (see 
Chapter 19, New or Unclassifiable Complications of Transfusion (UCT)) and involve transfusion-
associated necrotising enterocolitis (TANEC), of uncertain causal relationship to red cell transfusion in 
preterm neonates. 

In 1 case, a preterm baby had a sudden unexpected deterioration requiring ventilation 2 hours after red 
cell transfusion completion, and was managed as presumed NEC due to the presence of abdominal 
distension and discomfort, although abdominal X-ray was not diagnostic. 
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In another, a very preterm infant was diagnosed with NEC several hours after a transfusion given for 
anaemia (haemoglobin (Hb) 100g/L). The abdominal X-ray was consistent with NEC and the baby 
required extensive small bowel resection the next day, resulting in short gut syndrome. The baby had 
had one previous episode of suspected NEC at 10 days of age. The last case, involved a preterm baby 
who developed NEC 2 days following a red cell transfusion and required a hemicolectomy. 

The pathogenesis of TANEC remains poorly understood, and there is uncertainty as to whether feeds 
should be discontinued around the time that a red cell transfusion is given to pre-term babies. Currently 
there is heterogenous practice across neonatal units. An ongoing multi centre ‘opt-out’ randomised 
control study, the WHEAT trial (Withholding feeds around packed red cell transfusion) hopes to answer 

this question (Hilditch et al. 2018).

IBCT-wrong component transfused (IBCT-WCT) n=17
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IBCT-WCT clinical errors n=7

Adult emergency blood given to neonates n=2 

There were 2 reports of inappropriate use of adult group O D-negative units being given to neonates. These 
illustrate again the importance of clear processes to allow identification of the units for neonatal use in an 
emergency, highlighted in the learning point from the 2017 Annual SHOT Report (Bolton-Maggs et al. 2018): 

’Neonatal/infant specification blood has additional safety features in view of the particular vulnerability of 
the recipients. Therefore, it is not appropriate to resuscitate neonates with adult red cells unless there 
is no available paedipack. Mitigations put in place by hospitals to reduce the chance of selecting the 
incorrect component by clinical staff include having neonatal and adult red cell units placed in containers 
with visual identifiers to help staff distinguish between them.’ 

Failure to communicate relevant medical history n=2

Communication failures with regards to key parts of medical history include failure to communicate a 
past history of stem cell transplantation in 2 reports. 

Figure 23.4: 
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Error-related reports n=85
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Transfusion process errors/wrong blood in tube n=3

Errors were seen both in sample labelling and in ensuring the correct wristband was on the correct 
patient. On 1 occasion a child had the wristband of another patient who was due a transfusion on the 
same day and of note a bedside check was not performed.

On 2 occasions twins were mixed up with 1 case of wrong blood in tube and for another pair of twins 
the wrong twin was transfused.

IBCT-WCT laboratory errors n=10

Failure to communicate relevant medical history or failure to upload to transfusion record n=4

Two children post liver transplant and 1 post stem cell transplant received blood of the incorrect group; 
2 were due to failure to communicate between clinicians and the hospital transfusion laboratory that the 
patient had received a transplant and 1 was due to failure to record relevant information in the transfusion 
information technology (IT) system.

In addition, 1 baby had an incorrect blood group assigned post intrauterine transfusion.

Case 23.2: Transfusion of red cells of the wrong group to a neonate due to a failure to 
communicate the previous intrauterine transfusions (IUT)

A baby received three transfusions of group O D-negative red cells in utero. Following delivery, 
the baby’s group was reported as O D-negative, and group O D-negative plasma and platelets 
were issued and transfused. In view of the IUT the baby should have received group AB plasma 
components. This error occurred because the fetal and newborn case records had not been merged. 

Learning point

•	 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) 

Component selection error, incorrect component n=6

Two neonates who were receiving large volume red cell transfusions did not receive the appropriate 
specialised component available due to failure to select the correct component in the transfusion 
laboratory. There were also 2 neonates who received cryoprecipitate instead of FFP. For 1 both FFP 
and cryoprecipitate had been requested but cryoprecipitate was incorrectly located in the laboratory 
and the collecting staff did not realise they had collected cryoprecipitate not FFP. The baby received 
double the intended volume of cryoprecipitate. For the second case FFP had been requested but the 
biomedical scientist (BMS) issued cryoprecipitate instead in error. This was not realised by the staff 
collecting the unit or the nurses who administered it to the patient. 

A D-negative female of childbearing potential received a unit of D-positive platelets with no explanation 
recorded as to the reason. 

Learning point

•	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)
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Specific requirements not met (SRNM) n=24

Failure to provide irradiated components n=9

Non-irradiated components were supplied in error in 9 cases. Of note 4 of these were in children 
with DiGeorge syndrome. Three had received medications associated with a recommendation to use 
irradiated components, 1 was pre stem cell transplant and 1 was a neonate (who also did not have a 
valid antibody screen). 

Case 23.3: Child with DiGeorge syndrome transfused non-irradiated components

A child was under-going tetralogy of Fallot repair in theatre but the surgical team had not been 
informed of the diagnosis of DiGeorge syndrome. The genetic results were available but had been 
filed in a second set of temporary notes for the patient and only the original set was available at time 
of operation. In addition, the parents had not been informed of the result.

Learning point

•	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

Failure to provide extended phenotype blood for sickle patient n=4

For 4 patients with sickle cell disease the communication failure resulted in the provision of non-extended 
phenotype blood or non-K matched blood. 

Learning point

•	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 

Failure to perform antibody screen or inappropriate transfusion of antigen-
positive blood n=6

In 3 patients red cell components were issued without a valid antibody screen. One patient with a known 
red cell alloantibody (anti-Jka) was transfused antigen-positive blood. This was due to failure to update 
a laboratory flag; fortunately, there were no clinical sequelae. The remaining 2 children did not have a 
second group and antibody screen sent.

Failure to provide imported plasma for a recipient born on or after 1 January 
1996 n=3

On 3 occasions a standard United Kingdom (UK) component was given to a child born after 1995. Two 
of these involved standard UK FFP units transfused to paediatric patients. The third was a neonate who 
received part of a standard pooled cryoprecipitate unit.

Other n=2

A patient requiring human leucocyte antigen (HLA)-matched platelets due to HLA antibodies was given 
non-HLA matched due to a failure to update the laboratory IT system with the results. Another patient 
with aplastic anaemia received pooled instead of apheresis platelets due to failure to check for specific 
requirements on the patient’s record.
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Avoidable delayed or under or overtransfusion (ADU) n=29

This category highlights the need for ongoing prescribing education for paediatricians/neonatologists 
and further promotion of tools such as the ‘Blood Components App’ to try and improve education as 
to the prescription of correct component volumes. 

Avoidable n=6

In 6 patients transfusion could have been avoided. For 1 neonate a low Hb result from the previous day was 
reviewed and a transfusion commenced even though the baby had already been transfused the previous 
night. An incorrect decision to transfuse followed erroneous results for 4 children (see Case 23.5), and 1 
apparently asymptomatic teenager with iron deficiency received a two-unit red cell transfusion.

Case 23.4: Acting upon erroneous blood test results

A child presented as an emergency. The full blood count showed pancytopenia and a platelet 
transfusion was administered overnight. When a cannula was re-sited the next day the blood count 
was repeated and was normal. Blood transfusion was discontinued. The initial sample was erroneous. 

Learning point

•	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

Overtransfusion n=5

Overtransfusion occurred as a result of miscalculation of volume required in 4 cases and in 1 case was 
due to mis-setting of a pump which failed to stop part way through a second neonatal split pack. Two 
of the children who were overtransfused red cells required venesection. A further case of significant 
neonatal overtransfusion of platelets is detailed in the TACO section. 

Case 23.5: Miscalculation of red cell transfusion volume required 

An infant requiring transfusion of red cells, weight 6.2kg, Hb 110g/L aiming at 140g/L, was prescribed 
a unit over 3 hours. The post-transfusion Hb was 190g/L, following a transfusion of over 30mL/kg. 
The error in prescription was noted the next day resulting in venesection of 50mL and replacement 
with fluid. The electronic prescribing programme used in this paediatric intensive care unit defaulted 
to units and the prescriber had to go to a second page, which was not done in this case. The review 
noted this system was not fit for purpose in paediatrics and was to be entered onto the risk register.

Delay in transfusion n=17 (one of these was also an undertransfusion)

There were 6 cases due to communication errors, 1 of these was when a crossmatched unit was 
transferred with a patient in an ambulance from another hospital and a delay occurred due to lack 
of guidance of what to do in this situation. Another 2 were due to issues around IT systems. One 
case illustrates the key importance of communication of important issues around units supplied to the 
clinical team: the short expiry of a unit was not discussed between the Blood Service and the hospital 
transfusion laboratory.

Case 23.6: Failure to communicate short expiry of neonatal exchange red cell unit

The neonatal unit requested red cells for neonatal exchange from the transfusion laboratory. The 
time that the exchange transfusion was scheduled to occur was later than planned and the red cells 
provided by the Blood Service had only 4 hours before expiry. The exchange had to be stopped 
before the full volume had been delivered and further blood had to be crossmatched the next day. 
The short expiry should have been discussed with the hospital prior to supply of the units.



180

ANNUAL SHOT REPORT 2018	 SPECIAL CLINICAL GROUPS

23. Paediatric Cases 

Pressure of work and failure to follow existing standard operating procedure (SOP) within laboratories 
featured in 4 reports. In 2 cases there was failure of clinical process; this included a case of failure to 
follow-up a child with a haemolytic anaemia following early diagnosis of jaundice. This is not a standard 
SHOT reporting category but is not uncommon in clinical practice. 

Another case involved an incorrectly labelled unit and in a further case a sample was sent in the wrong bottle. 

Undertransfusion n=1

A child received less than the prescribed volume of red cells due to stopping the transfusion early. The 
prescribed volume was 450mL, however 385mL was administered. 

Handling and storage errors (HSE) n=12

Incorrect pump setting or issues with infusion line n=5

As well as being vulnerable to errors around volume of prescribing, neonatal and paediatric transfusion 
recipients are at risk of error around incorrect settings on infusion pumps. Three cases were due to 
incorrect programming of pumps. Two cases involved transfusion of red cells through a non-blood giving 
set and 1 of these involved infusing red cells alongside a ketamine infusion. 

Case 23.7: Incorrect infusion pump settings resulting in three times the rate of infusion 
intended

A young child (<10 years) was due a unit of red cells (270mL). This was intended to be infused over 
3.5 hours. In error the volume to be infused was set as the rate and the volume was infused over 1 
hour. The child did not suffer any ill effects.

Transfusion completed over too long a duration or past expiry time n=6 

On 4 occasions transfusions were completed over too long a period. One unit had a short expiry time 
and transfusion was completed past the expiry date of the component. On another occasion blood 
was crossmatched earlier but transfused to the patient beyond the time that the crossmatch was valid.

Blood refrigerator error n=1

A unit of red cells taken from a blood refrigerator which had alarmed due to high temperature (10.2°C) 
was transfused to a neonate. 

Anti-D immunoglobulin (Ig) administration n=3

There were 3 cases in pregnant older teenagers under the age of 18 years (see Chapter 7, Adverse 
Events Related to Anti-D Immunoglobulin (Ig) for details). 

Febrile, allergic and hypotensive reactions (FAHR) n=30

The total number of cases was similar to last year (2017, n=36) with the majority occurring in children 
over the age of 1 year (27/30). Once again there was a predominance of allergic type reactions to platelet 
components in 21/30 (70.0%) with the remainder of reports being mostly febrile reactions to red cells 
(6), allergic reactions to plasma (2) and multiple components (1), (see Figure 23.5b). 

One of the plasma reactions was to Octaplas® and one to MB-FFP. A child received Octaplas® during 
complex spinal surgery and became unwell with hypotension, tachycardia and reduced oxygen 
saturations. The child who received MB-FFP was also undergoing surgery and developed a rash, 
hypotension, tachycardia and reduced oxygen saturations after 160mL had been infused. Both children 
made a full recovery.

Transfusion reactions n=38
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a. Comparison of proportions of adult and paediatric FAHR related to different components
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There were no FAHR reported following neonatal transfusions, as is typical from previous Annual SHOT 
Reports. It is not known whether this lack of reports from neonates is the result of their immunological 
immaturity or whether reactions may be missed in babies who are often unwell for other reasons. The 
results of the recent PlaNeT-2/MATISSE randomised trial of prophylactic platelet thresholds in preterm 
neonates (Curley et al. 2019) reported an increase in the outcome of major bleeding and mortality 
in the group receiving more platelet transfusions. The reasons for the evidence of harm with platelet 
transfusions is not known, but might include an immune-modulatory process. 

Transfusion-associated circulatory overload (TACO) n=4

Respiratory complications of transfusion are likely to remain under-recognised, particularly in neonatal 
or complex patients who may not have risk factors seen more commonly in adult patients. 

Two of the reports were due to transfusion of excessive volumes of component in error to neonates. One 
resulted in death (described at the start of the chapter, Case 23.1). The second excessive transfusion 
is described in Case 23.8. The remaining 2 cases were in a young child and a teenager and both had 
been given appropriate volumes. 

Figure 23.5: 
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Case 23.8: Neonate transfused ten times the required volume of platelets

A 2.9kg neonate with thrombocytopenia absent radii syndrome was prescribed 290mL instead of 
29mL of platelets to be given prophylactically to cover a procedure. The prescription was written on a 
paper prescription chart. An adult sized pack of platelets was issued and transfused by the neonatal 
team. Approximately 200mL was administered before the error was noticed. The child developed 
respiratory distress and reduced oxygen saturation with chest X-ray changes consistent with fluid 
overload. Post-transfusion platelet count was 767x109/L. Diuretics and supplemental oxygen were 
given and the baby made a full recovery.

The prescribing error was not picked up by either the laboratory or the ward staff. 

Learning point

•	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

Transfusion-transmitted infections (TTI) n=1

In 2018 there was 1 case of TTI reported in the paediatric population. This was probable bacterial 
contamination of platelets. A child with a brain tumour developed a fever following a prophylactic platelet 
transfusion. Fever persisted for 24 hours post transfusion and blood cultures were positive for Gram 
positive cocci (see Chapter 20, Transfusion-Transmitted Infections (TTI), Case 20.1, for further details). 

Uncategorised complications of transfusion (UCT) n=3

There were 3 cases in this category, all of which were related to NEC in preterm infants. They all resulted 
in major morbidity and are highlighted above.

Other reaction categories

There were no cases reported in 2018 of HTR, TAD or TRALI in patients less than 18 years of age.

Near miss n=103

These near miss reports included 46 cases of wrong blood in tube that involved mother and baby samples.

Right blood right patient n=15

For further details of right blood right patient errors, see Chapter 13, Right Blood Right Patient (RBRP).
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Thirty-nine incidents were reported in 2018 in patients with sickle cell disease (SCD) and transfusion-
dependent thalassaemia (TDT). The most frequently reported incident was specific requirements not 
met, occurring in 16 cases. There were 9 cases of haemolytic transfusion reactions including 3 cases 
of hyperhaemolysis. There were no reported deaths directly related to complications of transfusion. 

a) Sickle cell disease n=228
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HTR=haemolytic transfusion reaction; SRNM=specific requirements not met; FAHR=febrile, allergic and hypotensive reaction; ADU=avoidable, 
delayed and under or overtransfusion; IBCT=incorrect blood component transfused; TACO=transfusion-associated circulatory overload; 
TAD=transfusion-associated dyspnoea; TTI=transfusion-transmitted infection
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Careless practice n=8

An avoidable transfusion occurred in a young woman with SCD who had a haemoglobin (Hb) of 64g/L 
but no indication for transfusion. The general medical team referred to the generic hospital guidelines, 
which specified a Hb of less than 70g/L as the justification for transfusion. This guidance does not apply 
to patients with SCD and in this case the clinical haematology team was not consulted. 

There were 7 reports of delayed transfusion. In 2 similar cases there was a delay in emergency transfusion 
for acute chest syndrome in SCD. In both cases the patient was transferred across sites and due to 
inadequate handover and careless practice the first patient did not receive the transfusion until the 
following day and for the second there was a 15-hour delay but no serious adverse outcome occurred.

In a further 5 cases there was a delay in planned transfusions for SCD (4) and TDT (1). In 3 cases the 
patient required admission to hospital to complete the transfusion. 

Specific requirements not met n=16

Clinical causes n=5

In 4 cases of SCD the clinicians did not inform the laboratory of the diagnosis of SCD therefore patients 
did not receive extended phenotype-matched blood. One of these patients was also pregnant and did 
not receive cytomegalovirus (CMV)-screened units.

Laboratory causes n=11

The common problem in most cases was the laboratory not acting on the clinical information on the 
request stating the diagnosis of SCD or TDT. Two patients with SCD subsequently developed Rh 
antibodies (anti-C and anti-e).

A young man with SCD was having a planned exchange transfusion. The clinical team were not aware 
the patient had a history of previous antibodies (anti-M and Cw) and also stated that the patient had not 
previously been transfused. The laboratory did not check Specialist Services electronic reporting using 
Sunquest’s Integrated Clinical Environment (Sp-ICE), which had a record of the previous antibodies, 
and so the patient received M-positive units. Subsequent antibody screening did detect anti-M; there 
was no serious adverse outcome.

Wrong transfusion n=1

A child with SCD attending for a routine transfusion was given the identification band of a second child 
also attending for transfusion. The nurse gave the first child the unit of blood prepared for the second 
child; the nurse did not use positive identification and the child answered yes to the wrong name or 
was distracted. The error was discovered during observations after the transfusion of one unit (50mL). 
Both children were group O D-positive but the child was C-, e- and the unit was C+, e+. The child also 
had an anti-Kpa however the unit transfused was Kpa-negative. There was no reported serious adverse 
outcome or new antibody development.

Febrile, allergic and hypotensive reactions n=3

There were 3 transfusion reactions reported in patients with SCD requiring discontinuation of transfusion 
but no serious adverse outcomes.

Haemolytic transfusion reactions n=9

All 9 patients had a diagnosis of SCD (7 female, 2 male).

There were 2 cases of acute haemolytic transfusion reactions both occurring in pregnant women after 
urgent transfusion. In 1 case the patient had a history of multiple alloantibodies (anti-A1, -M, -S, -Jka, 
-Lea, -Leb). She received two units of blood matched for all clinically significant antibodies; one unit 
was Lea-positive and one unit Leb-positive and with both units she developed intravascular haemolysis. 
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Subsequent Lea-negative and Leb-negative units were given without event. This is an interesting case 
in which antibodies usually deemed not clinically significant and cold-reacting were thought to have 
caused a reaction.

There were 7 delayed haemolytic transfusion reactions reported, 4 of which occurred after urgent 
transfusion; 1 of these patients was pregnant and another transfused in the early postpartum period.

Three of the delayed transfusion reactions were deemed to be cases of hyperhaemolysis. These were 
all non-pregnant female patients, and 2 of these reactions occurred following urgent transfusion. None 
of these patients had a history of alloantibodies.

Near miss n=2

A young male with SCD was having a planned transfusion but units selected were not HbS-negative; 
this was noticed by the nurse before the units were given.

Commentary

Red cell transfusions for patients with haemoglobinopathies can be life-saving but there are important 
risks in this unique group of patients including an increased risk of alloimmunisation and hyperhaemolysis. 

It is important to recognise a delayed haemolytic transfusion reaction early so these patients can be 
managed appropriately with consideration of temporarily withholding further transfusions when safe to 
do so, to avoid further haemolysis (Pirenne and Yazdanbakhsh 2018).

Revised standards for the clinical care of adults with SCD in the United Kingdom (UK) were published 
in May 2018 (Sickle Cell Society 2018). These can be downloaded from the Sickle Cell Society website.

Recommendations

•	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

Action: Consultant Haematologists and Hospital Transfusion Teams

•	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)

Action: HTT and Transfusion Laboratory Managers
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Introduction

The United Kingdom (UK) Blood Safety and Quality Regulations 2005 (as amended) (BSQR) require 
that serious adverse events (SAE) and serious adverse reactions (SAR) related to blood and blood 
components are reported by blood establishments (BE), hospital transfusion laboratories and facilities 
to the MHRA, the UK Competent Authority (CA) for blood safety. This requirement is enabled by the 
Serious Adverse Blood Reactions and Events (SABRE) reporting system. All data within this report are 
correct as of 17/01/2019.

Key MHRA messages

•	 In accordance with the requirements of the Good Practice Guide (Council of Europe, 2018) 
reporting establishments must improve their formal arrangements for investigating deviations and 
non-conformances. Identifying human error as the root cause should be justified only after having 
ruled out other improvements to the quality management system (QMS)

•	All staff involved in transfusion must work together to prevent errors at source and use resources 
appropriately. Detecting and correcting errors made in the clinical areas requires allocation of 
significant laboratory resource

Summary

The number of SABRE reports, especially SAE has increased in 2018 from last year. These are reports 
where the confirmation report has been submitted between 1st January 2018 and 31st December 2018. 
Where this is in part due to one hospital’s zero tolerance policies, regarding sample acceptance and 
component collection error resulting in more reports being generated from them, it does not account 
for all of the increase. Although the data collected would seem to indicate that SAE are the result of 
failures in individuals, evidence from other SABRE reports, MHRA inspection reports, MHRA site visits 
and anecdotal evidence from discussion with reporters, would seem to suggest that the data does 
not fully describe the whole situation. There is evidence that investigations are not detailed enough 
to uncover the true root causes of errors. MHRA data and evidence from SHOT, the UK Transfusion 
Laboratory Collaborative (UKTLC) and other sources would suggest that staffing, skill-mix, education, 
training, process mapping and procedures all need to be improved to develop, maintain and improve 
a robust QMS.

Medicines and Healthcare products 
Regulatory Agency (MHRA) Report on 
Blood Safety and Quality Regulation 
in 201825
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SABRE report data

Table 25.1 and Figure 25.1 display the total number of SABRE confirmation reports that were submitted and 
satisfy the European Commission reporting criteria for SAR and SAE since 2009. Previous years data are 
live, and subject to amendment, so the table has been updated to reflect changes made to historic reports.

  2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

SAE 968 889 810 931 705 762 764 1027 1076 1198

SAR 501 549 444 343 345 346 262 464 508 408

Total 1469 1438 1254 1274 1050 1108 1026 1491 1584 1606
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There has been a slight increase in the total number of reports received by the MHRA that qualify for 
onward reporting to the European Union (EU) (1.3%). However, there is an increase (10.2%) in the 
number of SAE reports and a decrease of (24.5%) in the number of SAR. There are a number of factors 
which can affect the total number of reports received in any one year which are unrelated to blood safety 
and quality and transfusion in patients. 

•	For SAR, the MHRA is dependent on the process of SHOT questionnaires being completed by 
reporters, reviewed by SHOT experts and the confirmation reports being completed by the SHOT 
office prior to the end of December for those reports to qualify in the reporting year. This is not a 
criticism of the process of reporting, nor SHOT, but should be remembered before comparing year 
on year data

•	For SAE, the factors are more complex. In 2018, one single hospital reported 67 more SAE than 
in the previous year accounting for over half of the increase in SAE reported. Assessment of this 
hospital’s reports show that this increase is more a reflection of their strict zero tolerance policies to 
sample acceptance and component collection processes rather than demonstrating a significant 
deterioration in their QMS

Evidence from the annual summary report exercise shows that the number of components collected 
by blood establishments is decreasing, yet the number of patients being transfused is increasing. 
This would suggest that blood management and conservation is improving the use of components 
by recycling unused blood. It would also suggest workloads are increasing as more patients being 
transfused would indicate more samples and associated process steps in acceptance, testing, issuing, 
etc. Therefore, an increase in numbers of SAE reports should not necessarily be seen to be a reflection 
on overall quality and safety.

Table 25.1: 

Submitted SABRE 

confirmation 

reports 2009–2018

Figure 25.1: 

Submitted SABRE 

confirmation 

reports 2009-2018
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Serious adverse events 

Definition: (BSQR 2005) Any untoward occurrence associated with the collection, testing, 
processing, storage and distribution, of blood or blood components that might lead to death 
or life-threatening, disabling or incapacitating conditions for patients or which results in, or 
prolongs, hospitalisation or morbidity.
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HSE=handling and storage errors

Numbers too small to be annotated on the figure: Apheresis collection: Human error=1, Whole blood collection: Human error=4, Testing 
of donations: Equipment failure=1; human error=5, Processing:  Human error=10; product defect=1, Storage/HSE:  Equipment failure=5, 
Other:  Equipment failure=12;  product defect=1

Similar to previous years there is no real change in the proportions of each category of reported SAE. 
‘Other’ and storage categories contain the most reports, and factors associated with human error 
remain the main root cause. 

Storage data n=252 (-3)

Storage remains the second largest individual error category and comprises of all BSQR reportable 
storage SAE in both the laboratory and clinical areas. For a breakdown of handling and storage errors 
(HSE) please see the relevant sections of Chapter 14, Laboratory Errors and Chapter 9, Handling and 
Storage Errors (HSE). The MHRA has broken this category down further to try and identify specific 
storage error subtypes, Table 25.2. For a description of the subcategories used, see Appendix 1. 

Storage subclassification 2018 (+/- 2017) 2017 position

Incorrect storage of component 98 (+30) 2

Component expiry 57 (-17) 1

Sample expiry 41 (-5) 3

Storage temperature deviation 18 (+10) 6

Failure to action alarm 11 (-8) 5

Return to stock error 8 (-11) 4

30 minute rule 8 (+1) 8

Miscellaneous 6 (0) 9

Security 5 (-3) 7

Total 252 (-3)

Although the total number of reports in the storage category remains similar to last year, there are some 
quite significant changes in the numbers of reports in the subcategories. As discussed in last year’s 
chapter, although component expiry and sample expiry describe different errors, the processes that control 

Figure 25.2: 

2018 SAE 

confirmation reports 

by deviation and 

specification

Table 25.2: 

SAE storage error 

subclassifications 

2018



ANNUAL SHOT REPORT 2018

19125. Medicines and Healthcare products Regulatory Agency (MHRA) Report

these errors are similar. There has been a reduction (18.3%) in these categories which demonstrates 
improvements in the processes that identify and remove expiring components has been made.

Further improvements in the laboratory QMS can also be demonstrated by a 50% reduction in the 
combined failure to action alarm and return to stock error categories.

Unfortunately, there have been some significant increases in some storage SAE subcategories. There is a 
recorded 44.1% increase in incorrect storage of components. These errors can occur in both laboratory 
and clinical errors involving laboratory, clinical and portering staff. Analysis of these reports demonstrates 
that the majority of these errors occur solely in clinical areas, however.

Procedural steps omitted/wrong procedure
performed

Ineffective training

Inadequate process

Lapsed/no training

Inadequate training

Inadequate QMS –
staffing and workload

Procedure performed incorrectly 5

6

6

8

22

24

27

The MHRA defined, ‘human error’ category (Appendix 3), shows that 24.5% of the errors are the result 
of staff not following their training and 22.5% of errors were the result of inadequate processes. The 
resultant investigations showed that the root cause was often due to:

•	Procedures, in clinical areas, not being properly planned or defined resulting in staff not being aware 
of who was taking responsibility for the storage process 

•	The lack of availability of sufficiently trained staff 

•	Poor planning and communication

•	Regular storage locations being unavailable

•	A combination of factors demonstrating an overall lack of an adequate system for controlling the 
quality and safety of blood and components

The case study below demonstrates some of these factors.

Case 25.1: Lack of adequate transfer and storage procedures

Two units had been removed from the pathology refrigerator and placed in a ‘30-minute blood box’ 
to transfuse to a patient on the ‘cancer bus’. Although the first unit would have been transfused 
within 4 hours, the second unit would not have been completed in time. Investigation showed that 
there had been no communication to the blood transfusion laboratory regarding when the transfusion 
would take place and no risk assessment of the use of blood on the cancer bus had taken place. 
Consequently, there was no protocol or procedure in place for the transfer and storage of blood 
in this situation. This demonstrates a failure, or lack of a robust change management procedure.

Figure 25.3: 

Incorrect storage 

of component by 

specification 2018
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Other n=838 (+112)

Since ‘other’ is the largest category of SAE reports, the MHRA haemovigilance team has created 
subcategories to further analyse this type of error, Table 25.3. For a description of subcategories, see 
Appendix 2.

Other subcategory 2018 (+/- 2017) 2017 position

Incorrect blood component issued (IBCI) 212 (+37) 1

Sample processing error (SPE) 185 (+62) 2

Component labelling error (CLE) 131 (+17) 3

Component collection error (CCE) 115 (+21) 5

Pre-transfusion testing error (PTTE) 93 (-11) 4

Data entry error (DEE) 73 (+2) 6

Component available for transfusion past de-reservation (CATPD) 6 (+1) 9=

Failed recall (FR) 6 (-12) 7

Unspecified (UNSPEC) 5 (-4) 8

Expired component available for transfusion (ECAT) 5 (0) 9=

Incorrect blood component ordered (IBCO) 4 (-1) 9=

Handling damage (HD) 2 (0) 12

Incorrect blood component accepted (IBCA) 1 (0) 13

Total 838 (+112)
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There has been a 15.3% increase in the number of SAE reports that fall into the ‘other’ category. Even 
accounting for the single hospital that reported 67 of the additional 111 reports received, this still 
indicates a 6.1% increase in the number of SAE reports categorised as ‘other’.

Although the spread of reports falling into the individual subcategories has not changed much, the data 
would show that the QMS needs to improve when it relates to the selection of:

•	Components for specific requirements 

•	Receipt of samples into the laboratory 

•	Component labelling 

Table 25.3: 

SABRE reports, 

subcategory 

‘other’ 2018

Figure 25.4: 

SABRE reports, 

subcategory 

‘other’, 2018
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The fourth largest category is component collection error. These errors can occur when components are 
collected directly from the laboratory, or when collected from storage locations. Although a small number 
of reports involve laboratory error, the majority of these reports concern clinical and/or portering staff.

The data suggests some areas of improvement, specifically concerning pre-transfusion testing 
errors which may be related to automation and improved process controls, and failed recalls, again 
demonstrating improved processes once a recall is received from the blood establishment.

Human error category and human factors

The Chartered Institute of Ergonomics and Human Factors definition of human factors is: ‘the scientific 
discipline concerned with the understanding of interactions among humans and other elements of a 
system.’ (CIEHF 2019).

For the purposes of this report the human factors have been assessed in terms of how they affect the 
way a human thinks and performs, or in other words behaves during a work situation. These will either 
lead to an action being successful, or it will lead to human error and can be organisational, job-related or 
related to the individual concerned. In the context of this data analysis, reports that fall into the human error 
category are not to be seen only as mistakes made by individuals. The sub-categorisation aims to identify 
QMS failings and improvements before assuming the individual is solely responsible for the human error.

From the Council of Europe Good Practice Guidelines (Council of Europe 2016), the requirements for 
investigation are;

1.2.13. A formal system for the handling of deviations and non-conformances must be in place. 
An appropriate level of root-cause analysis should be applied during the investigation of deviations, 
suspected product defects, and other problems. This strategy can be determined using Quality Risk 
Management principles. If the true root cause(s) of the issue cannot be determined, consideration 
should be given to identifying the most likely root cause(s) and to addressing them. Where human error 
is suspected or identified as the cause, this should be justified having taken care to ensure that process, 
procedural or system-based errors or problems have not been overlooked, if present. Appropriate 
corrective actions and/or preventive actions (CAPA) should be identified and taken in response to 
investigations. The effectiveness of such actions should be monitored and assessed in accordance 
with Quality Risk Management principles.

In order to understand reports in the human error category, the SABRE team has continued to use 
subcategories which can be applied to the report narratives to help understand the human factors 
involved. For a description of the categories used, see Appendix 3. 

Table 25.4 shows the breakdown of reports in the human error subcategories.

Human error subcategory Total (+/- 2017)

Procedure performed incorrectly 360 (+69)

Procedural steps omitted/wrong procedure performed 250 (+13)

Inadequate process 214 (+3)

Ineffective training 127 (+8)

Inadequate QMS – staffing and workload 98 (+18)

Inadequate training 57 (+11)

Incorrect procedure 36 (-4)

Lapsed/no training 22 (-3)

Inadequate supervision 14 (+5)

Total 1178 (+120)

Table 25.4: 

SABRE reports, 

human error 

subcategory, 2018
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NOTE: These numbers should be used as guidance only. The quality of this data is limited by a number 
of factors.

•	The root causes of incidents are usually the result of many contributory factors. The subcategory 
chosen reflects the most likely reason for the main SAE category

•	The subcategory chosen is based on the information in the report. A limited investigation or a 
report which does not provide the MHRA with enough information may not be subcategorised 
appropriately

The distribution of categories remains similar to previous years. The data suggests that procedures 
are performed incorrectly, steps missed out, or wrong procedures followed. These are typically errors 
resulting from slips or lapses of concentration by individuals.

Staff should be able to cope with certain pressures of workload and distractions, and simply being busy 
should not be used as an excuse for errors. The quality of work is the responsibility of individual staff and 
they should take time to ensure they ‘get it right first time’. Staff should be encouraged to prioritise their 
workload and use the support mechanisms available, when they need to, such as delaying non-urgent 
work, or calling staff for extra support from other laboratories.

It would be wrong, however, to suggest that over half of the SAE are the result of poor concentration by staff. 
Staff are reported to be under pressure from poor staffing levels, inadequate skill mixes and high workloads. 
Distractions can also affect concentration and can come from interruptions by other staff, telephone calls, 
equipment breaking down or not being available and multi-tasking. Quality systems should be designed to 
be robust and help prevent staff from falling victim to slips and lapses. This will include, but is not limited to;

•	Adequate working environment (e.g. lighting, space, equipment, logical design)

•	Adequate staffing and skill mix

•	Appropriate workloads

•	Robust processes

•	Accurate procedures

•	Adequate training

•	Access to information and expertise

•	Leadership and supervision

Figure 25.5: 

SABRE reports, 

human error 

subcategory, 2018 
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Many report narratives hold staff solely responsible for the errors made. While in some cases this may be 
true, poor quality investigations and reports overlook the reasons that led to staff behaving and acting in the 
way that led to the error being made. The MHRA will often contact reporters to clarify details of their SABRE 
reports and discuss improvements to quality systems which may help prevent errors, but this cannot be done 
for every single report. It is possible that many of the SAE reports which fall into the procedure performed 
incorrectly and the procedural steps omitted/wrong procedure performed categories could be assigned to 
different subcategories with a more detailed investigation and SAE report.

Top five SAE

Procedure performed incorrectly and procedural steps omitted/wrong procedure performed account 
for over half the SAE reported. Since managing these types of error has been discussed above, the top 
five types of error have been assessed considering the remaining root cause by type only. There are 
two types of error which are in fifth place, bringing the total number of categories in the top five to six.

SAE deviation subcategory Specification subcategory

Incorrect blood component issued (IBCI) Inadequate process

Sample processing error (SPE) Inadequate process - staffing and workload

Incorrect blood component issued (IBCI) Inadequate process - staffing and workload

Incorrect blood component issued (IBCI) Ineffective training

Component labelling error (CLE)
Pre-transfusion testing error (PTTE)

Inadequate process - staffing and workload
Ineffective training

The following examples have been used to illustrate what might be considered effective CAPA to address 
the root causes. They are not meant to represent actual investigation processes and CAPA for all similarly 
categorised incidents, but are representative of many of the reports received, and are clearly designed 
to focus on improvements to systems, practice and transfusion laboratories. 

1)	Incorrect blood component issued (IBCI) – inadequate process (n=58)

Irradiated components were required for a patient and the clinical area had emailed two biomedical 
scientists (BMS) with the requirements. One of the BMS had misread a note on the laboratory information 
management system (LIMS) referring to an atypical antibody and replied to the email stating that the 
requirement for irradiated components had been entered.

When blood was required for the patient a request form was sent which did not request irradiated blood. 
The patient was issued with and subsequently transfused with non-irradiated blood.

The investigation revealed that there was no formal process for the laboratory to action information from 
the clinical area and no instructions how to enter patient requirements into the LIMS.

CAPA required: Develop processes for receiving and actioning patient requirements and produce 
standard operating procedures (SOP) to detail the steps required to ensure information is added to 
patient records correctly.

2)	Sample processing error (SPE) – inadequate process – staffing and workload (n=21)

A sample was received but the addressograph label had an incorrect date of birth. This was not spotted 
when the sample was booked in. The error occurred over a lunch time when staffing was low. The 
sample was booked in by someone who rarely works in transfusion.

CAPA required: Plan staffing levels and breaks appropriately so that sufficient staff are available to cover 
the work. If support staff are required to cover periods of low staffing, they must have the necessary 
level of training and experience to perform all tasks required.

Table 25.5: 

Top five SAE 

with human error 

subcategory
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3)	Incorrect blood component issued (IBCI) – inadequate process – staffing and workload (n=19)

A patient with sickle cell disease required two units of blood. Rh phenotype performed and recorded 
correctly as R2R2. However, R1R1 blood was incorrectly selected and issued. The error occurred 
overnight, during a scheduled period of lone working covering transfusion and haematology, but volume 
of work and clinical pressures were identified as contributing to the pressure on the member of staff.

CAPA required: Staffing levels and workload need to be balanced at all times of the day. Capacity 
plans are essential for providing the evidence that lone working is acceptable. A risk assessment of lone 
working was performed, and a business case is to be developed to increase staffing on night shifts.

4)	Incorrect blood component issued (IBCI) – ineffective training (n=18)

Irradiated blood was required for a patient, but non-irradiated issued in error. The requirement was on 
the LIMS but was not clear. It had not been entered according to the SOP, by a member of staff who 
does not perform the procedure very often.

CAPA required: It is essential that staff are trained to be able to perform the tasks expected of them, 
even if they rarely perform them. Periods between training and update training need to be considered 
carefully according to the individual. It may be required to train staff more frequently than other staff if 
they perform certain tasks less often.

5)	A.	Component labelling error (CLE) – staffing and workload (n=17)

Platelets Pack 1 and 2 from the same donor were issued to two different patients by a newly qualified 
trainee BMS under supervision. The BMS had no experience of multiple packs from the same donor. 
They were labelled separately, but the labels from Pack 1 were attached to Pack 2 and Pack 2 to Pack 
1 in error. The supervisor was busy with other routine work and did not notice the error.

CAPA required: Staff turnover can present additional challenges for laboratory staff when managing 
workload. Training any member of new staff should be done carefully and the supervisor should not be 
multitasking when doing so. This incident demonstrates a number of failures, but ultimately, they result 
from an inappropriate level of staff to cope with the workload. 

•	Staffing levels are insufficient to be able to adequately train and supervise staff, and to complete 
routine workload

•	This has resulted in the experienced BMS multitasking, rushing and not being able to concentrate 
on all the tasks expected of them

•	Training appears to be inadequate if the trainee was not aware of multi-packs and selection and 
labelling of the correct component when printing labels

Ensure capacity plans include training and education of staff. Plan training for staff so that sufficient 
attention can be paid to supervision without compromising workload. Ensure training material covers all 
essential learning and do not assume that ‘newly qualified’ staff are fully aware of the practical aspects 
of working in the laboratory.

5)	B.	Pre-transfusion testing error (PTTE) – ineffective training (n=17)

A patient was transfused with emergency O D-negative blood inappropriately following a failure by the locum 
BMS to correctly test a patient sample. The antibody screen was positive and instead of running a panel, the 
antibody screen was retested. Blood was required and when requested by the clinical area, historic records 
were not thoroughly checked. Had they been, the BMS would have noticed the patient had an antibody 
result from 1989. The delay in performing the correct testing and checking resulted in the patient requiring 
emergency blood rather than matched blood. During investigation the BMS admitted to having ‘forgotten’ the 
correct procedures, but also it was noted that the training log did not provide evidence of complete training.
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CAPA required: If staff have admitted to forgetting procedures then retraining is appropriate in these 
cases. However, a review of the training methods should also be undertaken to ensure that there are 
no training gaps and that any member of staff, locum or otherwise are fully competent to work alone.

Figure 25.6 shows the other subcategory and root cause for all SAE other than procedural steps 
omitted/wrong procedure performed and procedure performed incorrectly
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See Figure 25.4 for key to category abbreviations

Sample processing errors (SPE) n=185

Following an increase in the numbers of SPE reports received, where discrepancies in sample labelling, 
forms and LIMS are not spotted when the sample is accepted into the laboratory, data has been 
obtained from a teaching hospital with a trauma centre to try and demonstrate the impact to the 
laboratory and resource from rejecting samples and investigating SPE. It is anticipated that readers will 
be able to assess the situation in their own laboratories to identify their own problems and solutions.

The rejection categories noted here reflect the hospital’s own sample rejection policy and is not intended 
to demonstrate minimum compliance with British Society for Haematology (BSH) Guidelines. It should 
also be noted that a rejected sample is not reportable to SHOT unless it is a wrong blood in tube (WBIT) 
nor reportable to MHRA unless it is an SPE (see Appendix 2 for definition).

Figure 25.6: 
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In 1 month alone, this hospital rejected 693 samples out of 7095 received, Figure 25.7
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The hospital’s own data estimates the cost of each reject to be £13 (to obtain the repeat sample, the cost 
of the tube, venepuncture, transport, sample receipt and processing, disposal of the rejected sample, 
contacting clinical areas and reporting). Therefore, this hospital spends £9009 per month on average 
when dealing with rejected samples.

Furthermore, the hospital estimates that each rejected sample takes around 90 seconds to process (confirm 
it is to be rejected, book in, result with comment, call and leave details for the clinical area). Therefore, for 
693 rejects, this hospital spends around 18 to 20 hours of laboratory time each month, simply processing 
rejects. This does not include the time taken for the clinical area to collect another sample.

This reporter reported 61 SPE reports in 2018, approximately 5 per month. For each sample error that is not 
picked up and results in a result or component release a Datix incident is raised and the following occurs.

1.	Datix raised=5 minutes

•	Log into Trust system

•	Enter details of error

•	Scan the request card and sample for evidence of the error

Figure 25.7: 
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2.	Transfusion practitioner (TP) team review and send out reflective statement request=10 minutes

•	Review type of error to ensure accuracy to Trusts reporting policy

•	Attach scanned evidence to Datix, including request card, sample image, audit log of staff involved

•	Ensure no impact to patient due to delay in transfusion

•	Email staff involved in the error attaching the witness statement

3.	Staff involved in the error completing a review of their actions and sending back the witness statement 
– difficult to assess

4.	Senior staff discussion with individual involved in the error=15-30 minutes

•	Review of the witness statement

•	 Initial root cause

•	Recording onto trending spreadsheet

•	1-2-1 discussion

5.	Updating Datix system=20 minutes

•	Uploading statements and completing learning outcomes

•	Providing feedback to individuals in the system

6.	Completing SABRE notification and footnotes etc.=10 minutes

•	Confirmation of incident

•	Loading of evidence

•	Additional footnotes if needed

•	Clarification of Trust Datix details and SABRE details and submit

7.	Deliver training to individual if required=30-60 minutes depending on error

8.	Incident review with clinical lead=5 minutes

9.	Incident review with directorate governance=5 minutes

For each SPE, it is therefore estimated to take between 60 minutes to 2 hours to resolve, or 5-10 hours 
per month of laboratory time.

Finally, the monthly review meeting involves at least 3 senior BMS, a clinical lead, TP, manager and 
minute taker and can take 20 to 30 minutes, i.e. 2-3.5 hours of total staff time.

In conclusion, around 34 hours per month of laboratory time is spent dealing with rejected samples 
and investigating SPE in this hospital laboratory at a cost of just under £10,000. In summary, this 
example elicits the impact that this situation is having on the financial and human resource available at 
that hospital. It is understood that this case study may not reflect what is happening at every site but 
it does suggest that if sites carried out a fully joined up audit of the individual elements, both within the 
laboratory and the clinical areas, that impact on sample processing, resources could be allocated more 
effectively but more importantly possibly reduce the errors that occur.

It is suggested that transfusion teams may want to adapt the principles of section 6.2 of the Good Practice 
Guide (GPG 2018) Collection of Blood and Blood Components to refer to the collection of patient samples.
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Blood establishment reporting n=99 (-10)

The majority of SAE reports originate from hospital transfusion laboratories.

Although reports from blood establishments are included in the main analysis, the specific nature of the 
SAE reports from blood establishments are lost in the greater numbers of reported hospital transfusion 
laboratory SAE. Figure 25.8 displays the reported blood establishment SAE in 2018.
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The European Commission introduced a new category for reporting BE SAE last year, donor selection. 
This category covers the appropriate selection or deferral and collection from donors and the identification 
and set up of discretionary testing for travel or lifestyle reasons. These were originally captured in the 
whole blood and apheresis collection categories, but now they refer to the collection process only.

Considering the changes to the categories, the spread of reports is virtually identical to previous 
years. Analysis of the reports which fall into the donor selection category are almost always where 
failures with previous donations have been identified during the donor’s current health check. Many 
of the errors identified have therefore occurred many months or years previously, involving staff who 
have left the BE or have little recall of the circumstances. These are therefore hard to investigate 
thoroughly, but CAPA will invariably involve checking the member of staff is aware of the error and can 
correctly perform the procedure now. Between the historic error occurring and the identification of 
the error, collection processes, training and education have been improved as a matter of continuous 
improvement anyway.

Assessment of the other category, Figure 25.9, shows that the biggest single category is incorrect 
blood component issued, where incorrect blood has been sent for specific patients and can be either 
crossmatched or uncrossmatched. Of the 7 reported, 4 of them identified improvements to the process 
of selection and issue, and one identified a training need in an individual.

Figure 25.8: 
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See Figure 25.4 for key to category abbreviations

Serious adverse reactions (SAR)

Definition: (BSQR 2005) an unintended response in a donor or in a patient that is associated 
with the collection, or transfusion of blood or blood components that is fatal, life-threatening, 
disabling or incapacitating, or which results in or prolongs hospitalisation or morbidity…blood 
establishments and the person responsible for the management of a hospital blood bank shall 
notify the Secretary of State (CA) of any serious adverse reactions observed during or after 
transfusion which may be attributable to the quality or safety of blood or blood components:

(i)		 Collected, tested, processed, stored or distributed by the blood establishment, or

(ii)	 Issued for transfusion by the hospital blood bank

Blood products

Adverse reactions involving blood products (i.e. licensed medicines such as anti-D immunoglobulin 
(Ig), Octaplas® (solvent-detergent fresh frozen plasma), or coagulation factor concentrates should be 
reported to the MHRA via the Yellow Card scheme (http://yellowcard.mhra.gov.uk).

Summary of SAR report data

To avoid any confusion, the MHRA will only supply, in this Annual SHOT Report, total SAR figures 
reported to Europe, see Table 25.6.

Imputability score

NA 0 1 2 3

SAR reports by imputability score 8 61 108 182 49

Figure 25.9: 

BE reports in 

‘other’ category

Table 25.6: 

SAR reports, 

by imputability, 

reported to SABRE 

in 2018 (n=408)

http://yellowcard.mhra.gov.uk
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Haemovigilance team managers update

Author: Mike Dawe

The MHRA recruited a new post of Haemovigilance Team Manager in March 2018. 

The responsibilities of the post are designed to support the transfusion community in all aspects of the 
regulatory process that the CA is responsible for whilst ensuring the MHRA remain impartial. The aims 
of the post are to, provide help and support with QMS development design and maintenance through 
face to face meetings, workshops and strategies to further regulatory understanding.

The expected deliverables are:

1.	Provide information whilst avoiding a conflict of interest relevant to BSQR

2.	Provide advice and help within the regulatory framework

3.	Create a communication flow where everybody can share success and failure between different sites 
(anonymised and with permission)

4.	Keeping information both relevant, up to date, transparent but consistent and fair

5.	Manage expectations of both the MHRA and the transfusion community

6.	Removing cultural and fear factors associated with the regulatory process

7.	Understanding the reporter’s barriers and frustrations

Activity

MHRA haemovigilance team manager visits

Hospital blood banks (HBB)/BE 16

Regional Transfusion Committees/Laboratory managers/TP meetings 11

Manufacturers 6

Total 33

Figure 25.10 
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Initial findings and recommendations

The following findings have been observed:

•	Sites are taking a United Kingdom Accreditation Service (UKAS) International Organisation for 
Standardisation (ISO) 15189 approach to QMS management, especially if their laboratory has 
achieved or is preparing for UKAS accreditation, instead of following the good practice guide (GPG)

The MHRA inspect against the GPG and sites must therefore ensure that their blood transfusion QMS 
complies with these guidelines. While there are similarities between the requirements of ISO 15189 and 
the GPG in some areas, compliance with ISO 15189 alone will not be sufficient for a site to demonstrate 
compliance with MHRA requirements.

•	Sites are stating that in blood transfusion (BT) UKAS are contradicting the MHRA in their QMS 
approach i.e. over reporting of incidents

These issues should be referred to the MHRA either through the Haemovigilance Team Manager and/
or the GMP inspectors via gmpinspectorate@mhra.gov.uk. 

•	The blood compliance report (BCR) is confusing and there is a need for a more detailed guide on 
how to complete it

The BCR guidance document aims to provide sufficient instructions to support completion of the form 
without containing unnecessary details. We periodically review and update the guidance document in 
response to feedback, and where clarification is needed this can be requested from gmpinspectorate@
mhra.gov.uk. As part of good practice obligations, sites should have appropriate systems and sufficient 
expertise to be able to provide the requested information.

•	Loss of experienced staff in good practice principles

•	Lack of available capacity and knowledge to balance operational need with MHRA compliance

•	Lack of BT experienced BMS staff to fill vacant spaces

It is the responsibility of the sites executive management to ensure that the appropriately qualified and 
experienced staff are available to deliver the appropriate level of operational function within their blood 
transfusion departments. The relevant references within the GPG are, 1.2.2, 1.2.5, and 2.2. Sites are also 
responsible for ensuring that an effective capacity plan is put in place to demonstrate that the staffing 
level is enough to cover the workload including out-of-hours working and effective implementation of 
the quality management system. Where a shortfall is identified, senior management should act to ensure 
enough resource is available.

Sites are encouraged to contact the Haemovigilance Team Manager directly for any questions that they 
have regarding good practice principles or alternatively use the MHRA Forum to post their question 
and/or visit https://www.gov.uk/guidance/blood-authorisations-and-safety-reporting for relevant advice.

Summary

The initial feedback has been very positive and has helped sites and manufacturers understand their 
regulatory responsibilities.

These services can be accessed by everyone involved in blood transfusion including manufacturers to 
help support the protection of public health, maintain supply of blood and blood components and try 
to avoid the need for regulatory action.

For further information, contact the Haemovigilance Team Manager:

E-mail: Mike.Dawe@mhra.gov.uk

Office Telephone Number: 0203 0806239

mailto:gmpinspectorate@mhra.gov.uk
mailto:gmpinspectorate@mhra.gov.uk
mailto:gmpinspectorate@mhra.gov.uk
https://www.gov.uk/guidance/blood-authorisations-and-safety-reporting
mailto:Mike.Dawe@mhra.gov.uk
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MHRA inspection activity on hospital blood banks 2017-2018

Author: Shirley Stagg

A total of 304 BCR were submitted for review for the reporting period 01 April 2017 to 31 March 2018. 
Thirty-one HBB including four control sites were selected for inspection; this included sites under the 
oversight of the Inspection Action Group (IAG) and Compliance Management Team (CMT) following 
previous inspections.

All deficiencies identified at these inspections were referenced against the GPG for BE and HBB.

Inspection outcomes

Inspections for the reporting period 01 April 2017 to 31 March 2018 are performed in the following 
year, i.e. from 01 April 2018 to 31 March 2019. At the time of writing, a total of 24 inspections had been 
performed at 24 sites, and the numbers of deficiencies are as follows:

Critical Major Other

0 41 76

Three HBB had significant deficiency findings related to their operations and were escalated to the CMT. 
Common deficiency groups from these inspections included:

•	Traceability

•	Laboratory operations

•	Change control and validation*

•	Non-conformances/incident/events and CAPA implementation*

•	Data integrity

•	Self-inspection*

•	Training*

Note those marked with * have been the most common deficiencies from inspections escalated to the 
CMT over the past 3 years.

An overview of the compliance management escalation processes used by the GMP inspectorate, 
including information on the IAG and CMT referral processes, is available from the MHRA inspectorate 
blog: https://mhrainspectorate.blog.gov.uk/2017/02/06/overview-of-compliance-management-
escalation-processes-used-by-the-gmp-inspectorate/
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Summary of significant issues identified at inspected sites

Quality management systems (QMS)

Senior management has the ultimate responsibility to ensure an effective quality system is in place, 
adequately resourced and that roles, responsibilities, and authorities are defined, communicated and 
implemented throughout the organisation. There should be periodic management review and monitoring 
both of its effectiveness, with the involvement of senior management and of the operation of the quality 
system. Evidence from inspections showed a lack of senior management review including a failure to 
identify actions to be taken (with timelines and responsibilities) to address poor performance of the QMS. 
Items frequently reported to senior management meetings included:

•	 Insufficient resource to maintain an effective QMS at the same time as ensuring service delivery

•	Overdue document review

•	Overdue CAPA including MHRA commitments

•	Overdue competency assessments for laboratory staff 

•	Overdue self-inspections

Minutes from quality meetings frequently failed to acknowledge such failures in quality metrics and there 
were often no documented actions raised to address these issues.

Many transfusion laboratories did not have a system in place for senior management to authorise the 
formal extension of target dates for CAPA, self-inspection and change control. It is crucial that all overdue 
quality items should be discussed, and risk-assessed, on the impact caused by the delay in completing 
the agreed commitments.

Non-conformances/incidents/events

Incident investigations continue to be an area of concern and were the most frequent major deficiency 
raised during the 01 April 2018 to 31 March 2019 inspection cycle. Example deficiencies include:

•	 Investigations and root cause analysis lacked adequate depth, detail and scope

•	Data from investigations and incidents were not routinely analysed to identify unfavourable trends 
that may require preventative action

•	Where root cause analysis had been performed, the determined root causes were typically human 
error without adequate justification. This approach failed to ensure that other causes such as 
system, process and environmental issues were adequately reviewed

Figure 25.12: 

Categories of 
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An appropriate level of investigation and root cause analysis should be applied during the investigation 
of incidents; this can be determined using quality risk management principles. There were several 
examples during inspection that showed that risk assessment did not form part of the procedure for 
managing non-conformances. Where Trust/Health Board level systems were used to report incidents, 
severity was frequently linked to the actual harm caused in the incident under investigation rather than 
the potential harm that the incident could cause. As such the potential for harm was not adequately 
addressed to guard against harm events in the future.

Change control management

The control of changes continues to be cited in a high number of major deficiencies. Examples of system 
weaknesses included:

•	A failure to raise change controls for significant changes

•	A failure to raise change controls at the time the change was proposed

•	Lack of formal authorisation or approval of changes 

•	No user requirement specification (URS) for equipment facilities and systems to form a reference 
point for qualification and validation activities

•	Quality risk management was not used to evaluate planned changes

•	Risks that had been identified were not addressed before implementation of changes

•	Lack of justification for deviations and failures during the execution of validation

•	Significant delays were not authorised or impact assessed

Laboratory operations

Inadequate investigation of analyser internal quality control (IQC) failure continued to be a common 
finding. Little attention was given to establishing why the IQC had failed before process re-runs were 
initiated. A single passing repeat could be used to invalidate a failed test. Investigation to identify potential 
causes of failure was not always evidenced.

Other typical deficiencies seen included:

•	Test cards and reagents were stored in unmonitored or poorly monitored locations

•	Calibration reports for equipment used for measuring, weighing, recording and control were not 
reviewed and signed to show acceptance by the laboratory

•	Thawer programmes were not validated for use with multiple units at the same time or for all types 
of components such as smaller paediatric units 

Personnel/training/resourcing

Management has the responsibility to determine and provide adequately trained and competent 
personnel to carry out laboratory activities and to implement and maintain the QMS. The responsibilities 
placed on any one individual should not be so extensive as to present any risk to quality. There are 
examples from inspections that showed a failure to determine the required numbers of personnel during 
each shift in the HBB and no plan of the actions to take should levels fall below the requirements. The 
inadequate availability of personnel was evident in QMS metrics.
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The lack of up to date training and competency records was a common finding during inspections. 
This applied to laboratory personnel and personnel involved in the distribution of blood components. 
Personnel awareness of new and updated procedures was often not well controlled with inadequate 
action being taken to address those individuals that did not acknowledge procedures in a timely fashion.

Consideration must be given to the training requirements of personnel that may work alone or with 
limited access to other trained individuals for example, overnight in the laboratory. Where procedures 
require a second check to reduce risk there must be an assessment in place to demonstrate how this 
risk will be mitigated when a second person is not available.

Documentation and data integrity

Poor documentation practice and data integrity remains the most cited ‘other’ deficiency. Examples of 
this included:

•	Poor documentation practices such as blank fields, uncontrolled deletions, obliteration and overwriting

•	Procedures not always recording all critical steps

•	No audit trail functionality for electronic QMS

•	Controlled documents overdue their review date

•	Login details and access codes not stored securely

Recall

Most deficiencies associated with recall were around the lack of evaluation of the effectiveness of 
arrangements for recall and the recall system not being used for internal recalls.

Information and guidance 

For further information on the MHRA and the regulation of blood please refer to the MHRA website: 
https://www.gov.uk/topic/medicines-medical-devices-blood/blood-regulation-safety.

The MHRA Blood forum was launched in June 2016 as a tool to help those involved in blood 
component collection, processing, testing and distribution to comply with the EU Blood Directives, UK 
Statutory Instruments and good practice requirements. It provides the ideal opportunity for extended 
communication between peers and allows users to put forward their comments and get ‘real-life’ 
examples of ways in which they can manage robust quality procedures that ensure compliance and 
which dovetail with their own business needs and resources. http://forums.mhra.gov.uk/forumdisplay.
php?60-Blood-Forum.
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Appendices

Component expiry A component has time-expired and not been removed from the 
storage location according to laboratory procedures

Incorrect storage of component A component has not been stored in the correct location

Sample expiry A sample has expired and the component has not been removed 
from the supply chain for the original patient

Return to stock error A component has been returned to the supply chain in error instead 
of being quarantined or discarded

Failure to action alarm A storage location alarm has been activated but not actioned 
according to the procedure 

Storage temperature deviation The storage temperature has gone out of specification without an 
alarm being activated

Security A storage location is accessible to staff or public who are not 
authorised to do so

30 minute rule Red cells are returned to a refrigerator after 30 minutes have elapsed 
contrary to local procedures for return of unused red cells

Miscellaneous Any other storage event affecting the quality and safety of blood or 
blood components

Incorrect blood component issued (IBCI) Blood issued which does not meet the patient’s specific 
requirements

Sample processing error (SPE) Sample incorrectly receipted into the laboratory that should have been 
rejected

Component labelling error (CLE) Typically transposition of labels

Pre-transfusion testing error (PTTE) Any error in the process of testing patient samples and the 
interpretation of results

Component collection error (CCE) Any error in the collection of components from storage locations, or 
the handover of components on collection from the laboratory

Data entry error (DEE) Transcription errors of data, including both electronic and hand-written 
data

Failed recall (FR) Failure to recall components in a timely manner

Unspecified (UNSPEC) Any error affecting the quality and safety of components not specified 
elsewhere

Component available for transfusion past de-
reservation (CATPD)

Expired components which were incorrectly collected, prior to their 
scheduled re-stock by the laboratory

Expired component available for transfusion 
(ECAT)

Any component issued for a patient, where the component expires 
prior to the planned transfusion

Incorrect blood component ordered (IBCO) Components ordered from a blood establishment that do not meet the 
patient’s specific requirements

Handling damage (HD) Damage to a component affecting its quality and safety

Incorrect blood component accepted (IBCA) Blood accepted into a laboratory for a specific patient where the 
special requirements have not been matched

Appendix 1: 

Storage 

subcategories

Appendix 2: 

Other subcategories
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Procedure performed incorrectly Failure to carry out a step(s) correctly

Procedural steps omitted/wrong procedure 
performed

Missing a key step or following the wrong procedure

Inadequate process Inadequate design of a process

Incorrect procedure Process not properly described in the SOP

Ineffective training Training not understood by operator

Inadequate training Training process not fit for purpose

Lapsed or no training Carrying out a procedure without any formal training

Inadequate QMS – staffing and workload Staffing levels below the minimum level, or unacceptably high workload 
has resulted in staff making errors. It is also important to consider an 
appropriate skill-mix when deciding on minimum staffing levels

Inadequate supervision Errors have been made by trainees or inexperienced members of staff 
and should have been noticed by adequate supervision

Appendix 3: 

Human error 

subcategories
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