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Delayed transfusion reports and deaths by year
2011 to 2024
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Transfusion process step where laboratory
errors occurred resulting in transfusion delays
in 2024 (n=120)

51.7% 62

Component availability

Testing 20.0% 24

Sample receipt and registration 11.7% 14

Component labelling 7.5% 9

Component selection - 5.0% 6

Handling and storage . 25% 3

Miscellaneous 1.7% 2

N
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Trend in delayed transfusions due to errors in
Blood Services 2019-2024

2019 2020 2021 2022 2023 2024

Copyright SHOT 2025



Delays associated with major haemorrhage
protocol (MHP) 2016-2024
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The multiple contributing factors that resulted
in delays during major haemorrhage in 2024
(n=73)

Communication

Lack of clear handover and defined responsibilities and lack of
clarity about urgency of situations

Failure to notify the laboratory during a major haemorrhage

27 (37.0%)

Decision-making

Delay in the activation of
major haemorrhage protocol
and accessing emergency
components

Logistical

Staffing issues in clinical and
laboratory settings

Insufficient training of staff
contributing to lack of knowledge

during major
haemorrhage
in 2024

Technical

Knowledge

Lack of knowledge in local
processes, contingency plans
and major haemorrhage
protocol activations

12 (16.4%)

Recognition of bleeding

Failure to recognise a bleeding
patient in a timely manner

Issues with [T systems, laboratory testing and equipment

[T=information technology, MH=major haemorrhage; MHP=major haemorrhage protocol
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ADU reports by category 2014-2023
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Number of delayed transfusions associated
with MHP 2016-2023
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Key factors contributing to delayed transfusions
in major haemorrhage in 2023 (n=50)

Communication 34
Laboratory not involved in MHP activation
Request misunderstood by laboratory staff
Incomplete or confusing information given

Unable to access emergency blood

Failure to follow MHP correctly 22
Failure to activate MHP
Incorrect activation method
Lack of knowledge of MHP

\d

Components received

4

Laboratory - grouping,

Haemorrhage call B = antibody screen, component [[ED 2

> : and transfused
selection and issue

-~
Staff skill and knowledge 19 IT/machine issues 16
Delay in decision-making Access to refrigerator
Delayed recognition of bleeding Printer failure
8 Pager failure

Blood components administered during MH
Red cells =27 Plasma =2 Platelets=1 Red cells and plasma = 13
Red cells, platelets and plasma =2 Multiple components (unknown) =5
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Primary causes of delayed transfusions in
2022 (n=205)

68 M Communication failure

33 M Logistical issues

30 M Technical issues
Transfusion 15 [ Clinical decision-making

delays 14 M Sample error

11 [ Recognition of bleed
n=205 6 I Insufficient trained staff

4 [] Component not in stock

24 [ Other
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Key factors contributing to delayed transfusions
in 41 cases of major haemorrhage in 2022

Communication 18
Confusion between switchboard and clinical area
Crossmatched units available
Request misunderstood by laboratory staff
No medical review over a bank holiday
Confusion around who has MHP pager

Failure to follow MHP correctly 10
Delay in activation of MHP
Incorrect activation method
Lack of knowledge of MHP

7 \

Laboratory - grouping, Components received

Haemorrhage call D 2 antibody screen, component and transfused - poor
selection and issue venous access

4 N
Sample errors 8 Porter availability 7
Mi P Pager not working
issing/delayed

Delay in porter response due to workload . .
Label errors | Poayinp 2 y IT/machine issues 10

Access to refrigerator
Printer failure
Pager failure

Lack of staff 5 Lack of knowledge 6 Analyser error

Poor skill mix Clinical - delay in recognition of bleed BloodTrack® error

Lone-working laboratory staff :
=i =i Laboratory - understanding of MH procedure

MHP=major haemorrhage protocol; IT=information technology
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Avoidable transfusions: Step in transfusion
process with associated errors in 2022
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—
: CONSENT PATIENT
2. REQUEST

4. SAMPLE AND REQUEST RECEIPT

5. TESTING

[:] 6. COMPONENT SELECTION

st

@m

7. COMPONENT LABELLING

©n
=

8. COMPONENT COLLECTION

9. PRESCRIPTION/AUTHORISATION

= 10. ADMINISTRATION, MONITORING FOR ANY /
REACTIONS AND DOCUMENTATION

KEY: @ Clinical @ Laboratory

Flawed decision
n=22

()

Decision based on
inaccurate results

n=43

©0

%\

Appropriate decision,
inappropriate
component

n=33

©e

Failure to respond
to change in
circumstances
n=16

Transfusion without
decision
n=7

®

E Porters
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Errors contributing to delayed transfusion 2020

Waiting for group-check sample i 1
Technical issues | 2
Failure to activate MHP |l 4
Sample labelling errors | 5
Logistical issues | 7
Delayed decision making | M 8
Reports with communication as the I

primary issue

Other NN 39

All reports noting communication issues
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Delayed transfusion reports by year 2010 to
2019
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Factors contributing to delayed transfusion in
16 major haemorrhage cases in 2019

Communication — 15

Failure to follow MHP correctly  [|INENGGGNNN
Porter availability || INEN -
Staff shortages [ NENGEGEGEG 4
Poor knowledge |G 4
Equipment | 4
Assumptions ||IIIEGN 2

Sample issue F 1

MHP=major haemorrhage protocol
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Mechanisms of the coagulation screen to show
which coagulation factors affect the standard

Activated partial thromboplastin time (APTT) Prothrombin time (PT)
tests for deficiency of factors tests for deficiency of
(single or multiple) in the blue box factors in the red box
1
VIII Tissue factor
IX Vil
X
Xl

V, X Calcium and phospholipids

v

PROTHROMBIN == THROMBIN

v

[ FIBRINOGEN ==)» FIBRIN CLOT ]

Thrombin time only looks at this final conversion and depends on adequate amount of fibrinogen
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Interpretation of the coagulation screen

Prothrombin Activated partial Thrombin | Interpretation

time thromboplastin time time

Abnormal Normal Normal Factor VII deficiency

Normal Abnormal Normal Deficiency of FXIl, XI, IX, VIII (single or multiple)

Abnormal Abnormal Normal Deficiency in the common pathway, isolated V or X deficiency.

Multiple factors e.g. liver disease, warfarin therapy

Notes: many sick patients have disturbances of coagulation tests that do not predict bleeding (and in some cases are associated
with a thrombotic risk). These tests were introduced in the 1960s to screen for congenital factor deficiencies. The PT is very sensitive to
FVII deficiency and is used for warfarin monitoring but note that the APTT will also be prolonged (because FIX is reduced) but to a lesser
extent. The sample must be taken carefully (good venepuncture, free flow) to avoid activation and in the correct volume (as it is taken into a
specific volume of anticoagulant citrate) to avoid erroneous and misleading results.

Isolated prolongation of the APTT can be due to haemophilia A (FVIIl deficiency) or B (FIX deficiency,) where the need for diagnosis and
treatment is urgent. It is also prolonged in FXII deficiency (common but of no clinical significance) and factor XI deficiency (uncommon and
usually not associated with serious bleeding). The thrombin time does not depend on other coagulation factors as thrombin is added to
the test system. Many laboratories measure the amount of fibrinogen rather than the thrombin time. (Prolongation of standard coagulation
tests can also be caused by inhibitors).

Vitamin K results in increased synthesis of factors Il, VI, IX and X so will correct the PT but not FVIIl, FXI, V or X deficiency. Normal ranges are
different in childhood and any hospital with paediatric patients must use an age-appropriate normal range to avoid unnecessary investigation
and treatment.
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Location of major haemorrhages in 2018

Emergency department [ 13
Theatre ] 13 6 50
; = /0

Ward [ 2
Delivery suite [l 3 in Theatre
Medical admissions unit [l 3 & ED
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Holdup points identified in the major
haemorrhage transfusion pathway in 2018

Factors identified in 34 major haemorrhage cases (27 MHP calls) n=81 (often

more than one per case)

Communication: MHP activation communication to switchboard and/or laboratory 30

Failure to keep laboratory staff updated
Failure of laboratory staff to understand the urgency
Failure to follow advice from clinical staff
Failure to provide location of patient to laboratory staff
Miscommunication between clinicians

= (CLTTETTETTTETE

Haemorrhage call

Sample errors 2
Sample in wrong tube
Not enough blood to test

Failure to follow MHP correctly 16
Incorrect activation method
Lack of knowledge of MHP
Miscommunication between clinicians
2 cases in the laboratory

Laboratory — grouping,

B = antibody screen, prepares T 2

and issues components

Staff shortages 3

Lone working of laboratory staff

Wrong assumptions 3
Clinical and laboratory staff
assuming the other had
organised the porters

Porter availability 6
No-one available to transfer
components from laboratory to
clinical area or vice versa
Pager not working

Components received

and transfused — poor
Venous access

IT/machine issues 8
Refrigerators not working
Software flaw in LIMS
Failure of printers
Pagers not working
Duplicate printing

Lack of knowledge 13
Clinical failure to transfuse an actively bleeding patient
Laboratory - understanding about platelet

ABO compatibility

MHP=major haemorrhage protocol; IT=information technology; LIMS=Ilaboratory information management system
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Potential holdup points in the transfusion
pathway (2017)

R nition o .
ecog '.'O Communication between clinical area and laboratory
of bleeding

Laboratory — grouping, Components
antibody screen, received and
prepares and issues transfused - poor
components venous access

l Blood samples to laboratory l l Transport of components to patient '

Logistics: Logistics:
Porter availability Porter availability
Distance Distance

Haemorrhage call
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Poor communication is the most common
factor contributing to errors in MHP-related
reports in 2018 (results as %)

Communication

Procedures not followed
Lack of knowledge | 383
Porter availability
Equipment failure
Assumptions
Staff shortages
IT issues
Sample errors m

[T=information technology
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Results Crit. Reference Crit.
o Low Low High High
Measured (37.0°C)
. . pH 7.37 [7.20 7.35 7.45 7.60]
ErrOrS 11 readlng pCO, 1 6.8 kPa [26 43 64 93]
PO, J 9.0 kPa (60 110 144 - ]
bIOOd gas resu‘ts: Na* 4 135 mmolil [120 136 145 160]
K* 42 mmoliL [28 35 51 65]
HHb Wrongly cr- 99 mmollL [80 98 107 120]
Ca™ 149 mmoliL [0.75 1.15 1.33 1.60]
taken as the total Hot 4 35 % [18 37 50 60]
Glu 2144 mmoliL [25 36 563 250]
Hb result Lac 23 mmoll [ ~ 03 20 40]
CO-Oximetry
A | tHo 4 110 g/l [70 117 174 200]
O,Hb 92.5 % [ - 900 950 - ]
COHb 1.3 % [ - 00 30 10.0]
MetHb 0.8 % [ - 00 15 -]
B | HHb 1 5.4 % [ - 1.0 50 -]
sO, 94.5 % [ - 940 980 - ]
Derived
BEB) 4 31 wmmolll [ - 20 30 -]
HCO,std 273 mmol/L [10.0 21.0 28.0 40.0]
M Outside Reference Range
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Delayed transfusions in 2017

Urgency of delayed transfusions Location of emergency and
n=95 urgent transfusions n=56
etres s . | >
Werc |
Rouine 23 eomaU |

Obstetrics |4

Unknown F 2

ED=emergency department; MAU=medical admissions unit; ITU=intensive therapy unit (all types)

Unknown

1
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Urgency of delayed transfusions in 2016
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Reasons for avoidable transfusionsin 2016
n=117 (3 cases added from TACO*)

Jehovah Witness [l 5

Haematinics [ 8
Avoidable O neg [l 18
Other M 86

*Additions from TACO: megaloblastic anaemia n=1; inappropriate FFP for anticoagulant reversal n=2
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