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The aim of this guideline is to provide recommendations
for the haematological management of major haemorrhage
in any clinical situation, with practical guidance for Clinical
Haematologists and laboratory staff on the content and
delivery of major bleeding protocols, including the use of
blood components and transfusion alternatives. Manage-
ment of major haemorrhage in any setting requires a multi-
disciplinary approach. There have been advances in
techniques for resuscitation as well as surgical, radiological
and endoscopy interventions, to control bleeding alongside
critical care support, but these are beyond the scope of this
document.

These updated guidelines are based on new studies, which
have provoked reassessment of the principles of managing
major haemorrhage in all clinical situations, and which man-
date much closer working between hospital blood banks and
emergency departments to provide timely transfusion sup-
port for patients with major bleeding.

Alongside changes in the use of blood component ther-
apy, the importance of antifibrinolytics has been demon-
strated in the study by the Clinical Randomization of
Antifibrinolytics in Significant Haemorrhage (CRASH-2)
collaborators (2010). The recognition that tranexamic acid
(TA) benefited not only those with massive haemorrhage
but also the larger number of patients with, or at risk of,
significant haemorrhage (i.e. not only those fulfilling the
criteria for massive bleeding) has led to an expansion of
our guidelines from massive to major haemorrhage so that
we can include this group.
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Methods

The writing group was representative of UK transfusion and
haemostasis experts, and consultation within the specialities
of anaesthesia, trauma and critical care was made. Relevant
systematic reviews were identified by searching the National
Health Service (NHS) Blood and Transplant Systematic
Review Initiative Transfusion Evidence Library (http://
www.transfusionevidencelibrary.com). A search was per-
formed of PubMed and Embase using the term “bleeding”
and “haemorrhage” combined with ‘management’ and “tri-
als”. The search covered articles published up until April
2015. Only human studies were included and articles not
written in English were excluded.

The quality of evidence was judged by predefined Grades
of Recommendation, Assessment, Development and Evalua-
tion (GRADE) criteria (Guyatt et al, 2006). Strong recom-
mendations, grade 1, are made when the group was
confident that the benefits do or do not outweigh the harm
and burden of cost of a treatment. Where the magnitude of
benefit is less certain, grade 2, suggested recommendations
are made. The quality of evidence is rated as A (high quality
randomized control trial), B (moderate), C (low), D (very
low, expert opinion only).

The writing group produced a draft which was revised
based on input from the British Committee for Standards in
Haematology (BCSH) Transfusion and Thrombosis and Hae-
mostasis Task forces, The Royal College of Anaesthetists and
the Association of Anaesthetists; it was then circulated to a
wider sounding board of 50 UK Haematologists and experts
in bleeding management. The guidelines cover clinical man-
agement with an Appendix on logistics and laboratory man-
agement.

Recognition of major haemorrhage and
activation of protocols

While there are arbitrary definitions of massive blood loss,
e.g., loss of one blood volume within a 24-h period, 50%
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blood volume loss within 3 h, loss of 150 ml/min, these may
be difficult to apply in the acute situation. Indeed, standard
definitions are not particularly helpful because they are retro-
spective. Our arbitrary definition of major haemorrhage is
bleeding which leads to a heart rate more than 110 beats/
min and/or systolic blood pressure less than 90 mmHg. Hos-
pitals must have locally agreed triggers.

It may not be straight forward to readily determine that
major haemorrhage is occurring, for example post-partum;
but early recognition of significant blood loss, ideally before
major increments in pulse rate and falls in blood pressure,
will allow prompt action to pre-empt shock.

Recommendation

Medical, nursing and midwifery staff involved in frontline
care must be trained to recognize major blood loss early,
know when to activate/trigger the local major haemorrhage
protocol and take prompt and appropriate action (1D).

A: Organizational aspects — key principles

Whilst the focus is currently on practice recommendations
for bleeding in trauma patients, the management of
patients with bleeding in other clinical settings (e.g. gastro-
intestinal, obstetrical or surgical) also needs specific
attention. The National Patient Safety Agency (NPSA)
(2010) highlighted a recurring theme of delays in blood
provision in emergencies resulting in unacceptable morbid-
ity and mortality (NPSA/2010/RRR017). From October
2006 to September 2010, the NPSA received reports of 11
deaths and 83 incidents in patients as a result of such
delays.

The provision of emergency blood to a bleeding patient
requires the use of specifically designed protocols, which
include robust and clearly understood communication chan-
nels between clinical staff and those in the blood transfusion
laboratory. Local protocols should enable the release of blood
and blood components for initial resuscitation without the
prior approval of a Haematologist.

The Hospital Transfusion Committee (HTC) has a key
role in overseeing protocol development and implementa-
tion (Department of Health, 2007). The smaller Hospital
Transfusion Team (HTT) including the Haematology Con-
sultant responsible for Transfusion, Transfusion Practitioner
and Hospital Transfusion Laboratory Manager can help
support various activities essential for effective implementa-
tion, e.g. training and audit, with clear and explicit input
from leads in each clinical area required. The major haem-
orrhage protocols should be developed in collaboration
with relevant teams managing haemorrhage and ratified by
the HTC. While HTTs have a key supportive role, it is
essential that each clinical area has a designated trainer
responsible for ensuring on-going training for all relevant
staff.

Recommendations

Hospitals must have local major haemorrhage protocols
with adaptations for specific clinical areas (1D).

All medical, nursing, laboratory and support staff must
know where to find the haemorrhage protocol in relevant
areas and be familiar with the contents; their knowledge
should be supported by training and regular drills (1D).

Communication and team working

Good communication is essential between teams to prevent
poor clinical outcome, suboptimal or inappropriate transfu-
sion practice and component wastage. Appropriate expertise
for the site of bleeding is vital — vascular, general or cardio-
thoracic surgeons, endoscopists or others with specific exper-
tise may be needed. Consideration should be given to early
referral and, if necessary, transfer to other centres to access
such expertise. In the more difficult cases, early action may
be essential to pack visceral cavities, and cross clamping and
tying off major vessels may be required. Radiological emboli-
zation and/or stenting also have established roles in some
clinical situations. An intensive care bed may be required
and early communication is advisable to ensure availability.
The switchboard can play a key role in initial alert of key
staff followed by contact of further teams as needed as follows:

Porter/other support staff

Senior clinician depending on clinical area
Anaesthetist/Intensive Therapy Unit
Senior nurse/midwife

Transfusion Laboratory

(o N R S

Other laboratories (Haematology and Coagulation, Bio-
chemistry)

|

Clinical Haematologist on call
8 Radiology including interventional radiology

A designated Team Leader, usually the most senior doctor
at the scene, needs to be appointed quickly to direct and co-
ordinate management.

Recommendation

Following trigger of the major haemorrhage protocol there
must be a clear mechanism for contacting all relevant team
members and a designated Team Leader should then co-
ordinate further management (1D).

A Team Leader should be appointed and nominate a
specific clinical team member to co-ordinate communica-
tion with Transfusion Laboratory staff and support ser-
vices for the duration of the incident (1D).

B: Transfusion support in major haemorrhage

The management of a patient with major haemorrhage has
three elements: assessment and resuscitation following

© 2015 John Wiley & Sons Ltd, British Journal of Haematology
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Advanced Life Support principles; local control of bleeding
(surgical, radiological and endoscopic techniques); and hae-
mostatic, including transfusion support. Table I gives an
overview of the blood components available for adults. Spe-
cific paediatric requirements are outlined in section D and in
more detail in updated BCSH paediatric transfusion guide-
lines (Helen New, personal communication). Basic principles
of management are outlined in Fig 1.

Accurate documentation of blood components given and
the reason for transfusion is necessary in order to satisfy the
legal requirement for full traceability (Department of Health,
2005) and to enable audit of outcomes.

Guideline

In a setting where patients can sustain massive blood loss,
blood warmers and pressure infusers should be available and
used.

Red cells

Red cells are necessary for their oxygen-carrying capacity,
and also contribute to improved haemostasis through rheo-
logical effect leading to axial flow, and thus margination of
platelets and plasma. The optimum target haemoglobin con-
centration (Hb) in the management of bleeding is not estab-
lished. Although red cell transfusion can be life saving, there

Table I. A guide to blood components used in major haemorrhage in adults.

Storage conditions

Blood component

and shelf life Volume per pack

Dosing regimes

Additional points

Red cells in additive
solution

FFP (from one donor) or
MB-FFP if recipient born
after 1 January 1996
OR
SD-FFP (pooled)

Platelets.
Apheresis from a single
donor or pooled from
4 whole blood donations

Cryoprecipitate.

(pooled from 5 donations)
(MB cryoprecipitate for
those born after
1 January 1996)

Up to 35 d at
+2 - +6°C

FFP: 36 months when FFP MPV:

frozen. 273 ml + 17 ml
Once thawed: 4 h at 22°C, SD-FFP 200 ml
24 h at 4°C

SD-FFP: Once thawed:
4 h at 22°C or 8 h at 4°C
Up to 7 d at 22 £2°C on
an agitator rack

Apheresis MPV:
215 ml + 53 ml
Pooled MPV:
310 ml + 33 ml

36 months when frozen.
Can be stored for up to
4 h at ambient
temperature

MPV: 282 ml +32 ml

MPV: 152 ml + 12 ml

Order 46 units initially,
see text for choice of group

FFP: order 15-20 ml/kg
in first instance

Order 1 adult therapeutic
dose, monitor platelet
count and aim to maintain
platelet count 350 x 10%/1

Order 2 packs (2 x 5 unit pools)

and aim to keep

fibrinogen >1-5 g/l. See text

for further details

Rate of administration
guided by rate of
blood loss and
haemodynamic
compromise, aiming
to maintain oxygen
delivery to tissues.
At high rates, blood
should be given
through a warming
device

Allow time for
thawing — order in
anticipation

Use a blood- or
platelet-giving set with
integral filter
(170-200 jim).

There should be close
communication
between NHSBT and
the transfusion
laboratory to enable
timely platelet
transfusion.
Anticipate need for
further platelets in
on-going bleeding as
platelet count falls
below 100 x 10°/1

Allow time for
thawing — order in
anticipation

FFP, fresh frozen plasma; MB-FFP, methylene blue-treated FFP; SD-FFP, solvent detergent-treated FFP; MPV, mean pack volume; NHSBT,
National Health Service Blood and Transfusion.

© 2015 John Wiley & Sons Ltd, British Journal of Haematology
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Guideline

protocol

Recognize blood loss and trigger major blood loss

v

including Clauss fibrinogen or
¢ Near-patient haemostatic testing if available
* Give FFP:RBCs in at least 1:2 ratio

Take baseline blood samples prior to transfusion for:
e Full blood count, Group and Save, clotting screen

v

If trauma and < 3 h from injury, give tranexamic acid 1g
bolus over 10 min followed by IV infusion of 1 g over 8 h and
FFP:RBC in 1:1 ratio; consider a dose of platelets. Consider

tranexamic acid 1 g bolus in non-traumatic bleeding

v

laboratory
State patient unique identifier & location
¢ Limit use of Group O RhD Neg RBC; until group

and consider O RhD Pos in males

¢ Use group-specific RBC as soon as available

¢ Request pre-agreed ratio of blood components,
4 units RBC and 4 units FFP; Send porter to
laboratory to collect urgently

¢ Consider blood warmer

TEAM LEADER to further co-ordinate management and
nominate a member of team to liaise with transfusion

known use O RhD Neg units in females< 50 years

e.g.,

v

IF BLEEDING CONTINUES

e AN

Until Laboratory results are

When laboratory results are available:

available:
_ - IF: GIVE:
Give FFP and re;:l_;:ells in a ratio of Falling Hb Red cells
APPT and/or PT
« Consider Cryoprecipitate (2 pools) ratio 51°5 FFP 15-20 mi/kg

Fibrinogen <1:5 g/l

Cryoprecipitate (2
pools)

Platelet count < 50
x 10%/1

Platelets 1 adult
dose (order when <

100 x 10°/1)

~N 7

Continue cycle of monitoring and giving
appropriate blood components until bleeding
ceases

are potential risks such as increased morbidity and mortality
due to organ failure and transfusion — related acute lung
injury (Madjdpour & Spahn, 2005) and so exposure to red
cells should be minimized. The updated European Guideline
on Management of Bleeding following Major Trauma (Spahn
et al, 2013) recommends a target Hb of 70-90 g/l based on
data extrapolated from the Transfusion Requirements in
Critical Care Investigators study (Hebert et al, 1999), which
retrospectively analysed a subgroup of trauma patients: the
restrictive group (Hb trigger 70 g/l) did as well as the liberal
group (Hb target 100 g/l) (McIntyre et al, 2004). Patients

Fig 1. Algorithm for the management of major
haemorrhage.

with cardiorespiratory morbidity may require a higher target
of 8090 g/l. Finally, recent meta-analyses have indicated that
in hospitalized patients, a restrictive red cell transfusion pol-
icy was associated with a reduced risk of health care-associ-
ated infections (Rohde et al, 2014). Taken with broader
evidence on the risks of transfusion, recent trials in gastro-
intestinal bleeding (Villanueva et al, 2013) and meta-analyses
(Hogshire & Carson, 2013), this guideline makes general
restrictive recommendations for red cell transfusion in
patients with bleeding, at a level to provide critical life-saving
support. BCSH guidelines for red cell use in critical care

© 2015 John Wiley & Sons Ltd, British Journal of Haematology
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(Retter et al, 2013) recommend that anaemic critically ill
patients with stable angina should have their Hb maintained
>70 g/, but transfusion to a Hb > 100 g/l has uncertain ben-
efit (Grade 2B); and in patients suffering from [acute coro-
nary syndrome, the Hb should be maintained at >80-90 g/l
(Grade 2C).

Haematocrit and haemoglobin levels in bleeding patients
are not reliable indicators of blood loss (Kass et al, 1997). Red
cell transfusion is usually required when 30-40% of blood vol-
ume is lost (1500 ml in a 70-kg male) and more than 40%
blood volume loss (1500-2000 ml) is life threatening and
requires immediate transfusion (Murphy et al, 2001). The rate
of transfusion will be guided by the rate of blood loss and the
degree of haemodynamic compromise with the aim of main-
taining Hb at a level to support adequate oxygen delivery to
the tissues. Every effort should be made to ensure blood is
transfused through a warming device to minimize the develop-
ment of hypothermia. Rapid infusion (e.g. 1 unit over 5—
10 min) may be required. Once bleeding is controlled there is
no indication to restore Hb to physiological levels.

Hospitals must have a strategy to ensure that red cells are
readily available for life-threatening bleeding and Group O
red cells are available for immediate use. In large NHS orga-
nizations using blood storage refrigerators in relevant remote
clinical areas may facilitate this. The local major haemor-
rhage protocol must identify the location of the nearest
emergency Group O red cell units. See Appendix for infor-
mation on the emergency provision of blood components.

Lastly, there is controversy as to whether prolonged storage
of red cells may cause adverse effects (Weinberg et al, 2008;
Edgren et al, 2010). This issue was addressed in critically ill
patients in the ABLE (Age of Blood Evaluation) study, which
showed transfusion of fresh red cells did not affect survival
(Lacroix et al, 2015); the preliminary results from the RECESS
(Red Cell Storage Duration Study) trial suggest no difference
in multiorgan system dysfunction or mortality in patients on
cardiopulmonary bypass (Steiner et al, 2010).

Recommendation

Hospitals must have a strategy to ensure that red cells are
readily available for life-threatening bleeding, through the
use of emergency Group O red cells and also through the
rapid provision of group-specific red cells by the transfu-
sion laboratory (IC).

Patients must have correctly labelled samples taken
before administration of emergency Group O blood (IC).

There is no indication for requesting ‘fresh’ red cells
(e.g. under 7 d storage) in haemorrhage, whilst awaiting
further publication of definitive randomized trials (2B).

Cell salvage

Cell salvage can produce a rapid supply of red cells, with
250 ml of washed salvaged red cells considered to be equiva-

© 2015 John Wiley & Sons Ltd, British Journal of Haematology
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lent to one unit of packed red cells. It can be particularly

useful in managing haemorrhage associated with open aortic
aneurysm repair, splenic and liver trauma, pelvic and femoral
fractures, abdominal and thoracic trauma and haemorrhage
at caesarean section (Association of Anaesthetists of Great
Britain and Ireland [AAGBI], 2009). A 24-h service is
required in order for cell salvage to be useful in all emergen-
cies.

Further information on the development of cell salvage ser-
vices can be found on the UK Cell Salvage Action Group pages
of the Transfusion Practice toolkit (http://www.transfusion-
guidelines.org.uk/transfusion-practice/uk-cell-salvage-action-
group).

Recommendation

Access to 24-h cell salvage support should be available in
cardiac, obstetric, trauma and vascular centres (2B).

Haemostatic testing and monitoring

It is important to establish whether the patient is receiving
anticoagulant or antiplatelet medication. The coagulopathy
of bleeding is related to loss of blood, consumption of coag-
ulation factors, activation of fibrinolysis and haemodilution
by resuscitation fluids. Developing hypothermia, acidosis and
hypocalcaemia will further worsen coagulation. It is impor-
tant to monitor haemostatic changes to guide the use of
blood components after initial resuscitation, with coagulation
and platelet testing performed every 30-60 min, depending
on the severity of blood loss, until bleeding ceases. There is a
need for rapid turnaround times for coagulation tests in a
major haemorrhage and we suggest these times should be
regularly audited.

Tests of coagulation. The prothrombin time (PT) and acti-
vated partial thromboplastin time (APTT) were developed to
detect inherited coagulation disorders not to manage bleed-
ing. In one study the PT was more sensitive than the APTT
to low coagulation factor levels in trauma patients (Yuan
et al, 2007). If a PT and APTT can be made available with a
rapid turnaround time that allows them to reflect the clinical
situation they can be used to aid the decision for infusion of
fresh frozen plasma (FFP). Point-of-care whole blood coagu-
lation tests for the PT are available but they may be /depen-
dent on the haematocrit and thus not provide an accurate
assessment in a bleeding patient.

The Clauss fibrinogen assay should be used in preference
to a fibrinogen estimated from the optical change in the PT
(PT-derived fibrinogen), because some of these methods give
falsely higher values than the Clauss in disseminated intravas-
cular coagulation, liver disease, renal disease, dysfibrinogena-
emia and in those receiving anticoagulants (Mackie et al,
2003). We know of no data to favour one Clauss method
over another, other than the fact that the presence of colloid
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plasma expander gives rise to erroneous high levels of fibrin-
ogen by some Clauss methods (Fenger-Eriksen et al, 2010).

Assays of clot viscoelasticity [thromboelastography (TEG)
and rotational thromboelastometry (ROTEM)] monitor
developing clot strength and subsequent fibrinolysis,
although they are insensitive measure of the latter (Raza
et al, 2013). Specific parameters have been used to identify
impaired platelet function, low fibrinogen levels and low
coagulation factors and so have been used to guide blood
component therapy. However we cannot recommend a spe-
cific TEG or ROTEM algorithm to guide transfusion practice
because, despite widespread use, there are few clinical trials
examining the utility of different TEG and ROTEM algo-
rithms. A Cochrane review found evidence that transfusion
guided by TEG or ROTEM may reduce bleeding but without
an improvement in morbidity or mortality (Afshari et al,
2011). Protocols for test accuracy and prognostic reviews of
TEG and ROTEM have been registered with Cochrane (Hunt
et al, 2015), and a National Institute for Health and Clinical
Care Excellence (NICE) systematic review on the use of vi-
sco-elastic devices recommended that the devices are used to
manage and monitor haemostasis during and after cardiac
surgery but that in other situations such as obstetric haemor-
rhage or trauma there was insufficient evidence for use
except as part of a research study (NICE, 2014). Until evi-
dence-based algorithms are established, we suggest that TEG
and ROTEM use is confined to research.

Recommendations

Serial haemostatic tests, including platelet count, PT,
APTT and fibrinogen, from before and after resuscitation
should be used regularly, every 30-60 min depending on
the severity of the haemorrhage, to guide and ensure the
appropriate use of haemostatic blood components (1C).

Fresh frozen plasma

Fresh frozen plasma has been the component of choice to
manage the coagulopathy of bleeding, but there is little high
quality data to inform optimal replacement of coagulation
factors in major bleeding. Previous guidelines recommended
transfusion of FFP after coagulation testing showed a PT
ratio >1-5 times normal (Stainsby et al, 2006), which typi-
cally occurs after one blood volume has been transfused (Hi-
ippala et al, 1995; Hirshberg et al, 2003). Very few clinical
studies have formally tested decisions to transfuse at different
thresholds including 1-5 times mean normal (Stanworth,
2007; Haas et al, 2015), and many thromboplastins now have
a lower International Sensitivity Index (ISI) than at the time
the recommendations were made. Deitcher (2002) showed
that over an International Normalized Ratio range of 1-3-1-9
inclusive, mean factor levels were not critically low, indeed
they ranged from 31-65% (Factor II), 40-70% (Factor V),
and 22-60% (Factor VII); consistent with adequate concen-

trations of coagulation factors to support haemostasis. There
is very limited data on the effectiveness of different doses of
FFP (Chowdhury et al, 2004).

It has been suggested that the key to preventing coagulop-
athy is FFP infusion before the PT becomes excessively pro-
longed (Hirshberg et al, 2003). Studies investigating the use
of early FFP in massive traumatic haemorrhage in empirical
ratios, for example 1:1 with red cells, were promising, but
many were retrospective, often in the military situation, and
were hampered by the effect of survivor bias (Rajasekhar
et al, 2011). The recent PROPPR (Pragmatic, Randomized
Optimal Platelet and Plasma Ratios) randomized clinical trial
in trauma patients with massive blood loss (Holcomb et al,
2015) reported that there was no difference in overall sur-
vival between early administration of plasma, platelets and
red blood cells in a 1:1:1 ratio compared to 1:1:2.

We recommend that FFP be given in the initial resuscita-
tion process in at least a 1:2 unit ratio with red cells. How-
ever, in traumatic bleeding, we recommend aiming at an
initial empiric dose ratio of 1:1,with red cells, before coagula-
tion test results are available (although baseline tests will
have been taken). After the first transfusion of FFP is com-
plete, choice of further transfusion administration should be
guided by results of conventional laboratory-based (PT,
APTT, fibrinogen) or near-patient tests (e.g. TEG/ROTEM),
if part of a clinical trial, to evaluate their utility. Management
of haemorrhage should be carefully monitored to ensure that
FFP transfusion is appropriate because it is associated with
significant risks, such as circulatory overload, allergic reac-
tions and transfusion-associated acute lung injury (MacLen-
nan & Williamson, 2006).

Recommendation

Fresh frozen plasma (FFP) should be as part of initial
resuscitation in major haemorrhage in at least a 1 unit:
2 unit ratio with red cells until results from coagulation
monitoring are available (see also separate specific guid-
ance for trauma below).

Once bleeding is under control, further FFP should be
guided by abnormalities in laboratory tests with transfu-
sion trigger of PT and/or APTT >1-5 times normal for a
standard dose e.g. 15-20 ml/kg (2C).

If laboratory results are not available, and bleeding con-
tinues, further FFP may be transfused in at least a 1:2 ratio
with red cells, prior to moving on to blood product use
guided by laboratory results (2C).

Use of FFP should not delay fibrinogen supplementation
if it is required (2C).

Fibrinogen replacement

Hypofibrinogenaemia is common in massive haemorrhage
and it is reported that fibrinogen is the first factor to fall
to_critical levels; fibrinogen levels of <1 g/l are likely after

© 2015 John Wiley & Sons Ltd, British Journal of Haematology
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1-1-5 times blood volume replacement (Hiippala, 1998;
Hirshberg et al, 2003). There is inadequate evidence to

define critical levels of fibrinogen concentration on which
to base decisions to administer fibrinogen supplementation
and this may vary in different clinical settings (e.g. see later
section on obstetric haemorrhage). As a [pragmatic recom-
mendation, if fibrinogen levels are <1-5 g/l, fibrinogen
should be replaced in the form of cryoprecipitate. In the
UK cryoprecipitate prepared from a single donor contains
300-600 mg fibrinogen, and is usually pooled into 5-unit
pools (JPAC, 2013). A typical adult dose is two five-donor
pools (equivalent to 10 single donor units) containing 3—
6 g fibrinogen in a volume of 200 to 500 ml. One such
treatment administered to an adult would typically raise the
plasma fibrinogen level by about 1 g/l.

Larger doses of cryoprecipitate may be considered in
patients with very low levels of fibrinogen concentration
(<0-5 g/l) and/or heavier individuals. In patients with a criti-
cally low fibrinogen, the concentration of fibrinogen in FFP is
insufficient to achieve the rapid rise in levels required and so
fibrinogen supplementation in the form of cryoprecipitate or
fibrinogen concentrate must be given early. Fibrinogen con-
centrate is not licensed for use in acquired bleeding disorders
in the UK, but is widely used in mainland Europe; again there
is a lack of clinical trials to define safe and effective use, nor
any high level evidence comparing outcomes in patients receiv-
ing fibrinogen concentrate compared to cryoprecipitate.

Recommendation

Fibrinogen supplementation should be given if fibrinogen
levels fall below 1-5 g/l (1C). Cryoprecipitate is the stan-
dard source of fibrinogen in the UK and two five-donor
pools will increase fibrinogen in an adult by approximately
1 g/l

Prothrombin complex concentrates

While the use of prothrombin complex concentrate (PCC) is
recommended in the urgent reversal of the effect of vitamin
K antagonists, there is currently no good evidence to support
the use of PCC in the management of major haemorrhage
and their use should be limited to clinical trials to gather evi-
dence on their efficacy, safety and cost- effectiveness.

Recommendation

The use of PCC is not recommended in the management
of major haemorrhage unless as part of a clinical trial
(1D).

Platelets
Thrombocytopenia is considered a late event in massive

haemorrhage, typically seen only after a loss of at least_1-5

© 2015 John Wiley & Sons Ltd, British Journal of Haematology
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blood volumes (Counts et al, 1979; Hiippala, 1998). Outside
trauma and in major haemorrhage other than after cardio-
pulmonary bypass, [there is little evidence to inform optimal
use of platelet transfusion. Increasing numbers of patients
are on anti-platelet medications, and there is the uncertain
contributory role of platelet function defects in patients with
major bleeding. The specific role of platelets in major haem-
orrhage in trauma is discussed later.

Platelet transfusion should be given as one adult therapeu-
tic dose (one apheresis pack or 4 pooled units) when the
platelet count falls below 50 x 10%/1 (Blood Transfusion Task
Force, 2003). Many hospitals do not keep a stock of platelets
and therefore the Transfusion Laboratory will need to order
platelets from the Blood Transfusion Centre early in major
haemorrhage (e.g. when the platelet count has fallen below
100 x 10°/1). Practical guidance on the provision of platelets
when the patient blood group is not known is described
later.

Recommendation

In major haemorrhage aim to keep platelets >50 X 10°/1
(1B); we suggest that platelets should be requested if there
is on-going bleeding and the platelet count has fallen
below 100 x 10°/1 (2C).

C: Pharmacological agents

Tranexamic acid

The Clinical Randomization of Antifibrinolytics in Significant
Haemorrhage (CRASH-2) study was a randomized controlled
trial (RCT) of TA versus placebo in the management of those
with or at risk of significant bleeding after trauma, and
recruited 20 000 patients worldwide (CRASH-2 collaborators,
2010). The primary outcome was death in hospital within
4 weeks of injury. Death in the first 4 weeks was reduced by
9% with TA: deaths due to bleeding were reduced by a third
when TA was given in the first 3 h. Not only was the drug
shown to be efficacious in reducing premature death, but it
was also shown to be safe; there were no adverse events and,
importantly for a drug that affects haemostasis, there was no
increase of thrombotic events. Further analysis of the data
showed that benefit was greatest the earlier that TA was
given after injury and that there was a possibility of harm if
given >3 h after injury (CRASH-2 collaborators, 2011).

CRASH-2 showed no reduction in the use of blood com-
ponents in those treated with TA. A retrospective study of
the use of TA in a military trauma suggests this is due to the
higher survival rate with TA (23-9% vs. 17-9%) (Morrison
et al, 2012), because the additional surviving patients will
require further blood components.

The results of the CRASH-2 trial applied only to patients
with trauma. Patients with other causes of bleeding, such as
gastrointestinal (GI) bleeding, are usually older than trauma
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patients, with different co-morbidities, and it is unclear
whether the results of CRASH-2 should be extrapolated from
trauma to GI bleeding. An on-going trial is addressing this
research question [Haemorrhage Alleviation with Tranexamic
acid — Intestinal system (HALT-IT); http://haltit.Ishtm.ac.uk/
ProtocolSummary.pdf]. A systematic review (Ker et al, 2012)
regarding the use of TA in surgical patients, found 129 trials,
totalling 10 488 patients, carried out between 1972 and 2011.
In this meta-analysis, TA reduced the probability of receiving
a blood transfusion by a third (risk ratio 0-62, 95% confi-
dence interval 0-58 to 0-65; P < 0-001). A newly published
analysis of the use of TA in hip and knee replacement in the
USA has suggested that there is no increased risk of vascular
occlusive events in this group of patients (Memtsoudis,
2014).

Aprotinin is bovine protein with multiple effects including
an antifibrinolytic action, but cannot be recommended due
to concerns about safety (Hutton et al, 2012).

Recommendations

Adult trauma patients with, or at risk of, major haemor-
rhage, in whom antifibrinolytics are not contraindicated,
should be given tranexamic acid as soon as possible after
injury, at a dose of 1 g intravenously over 10 min followed
by a maintenance infusion of 1 g over 8 h (1A).

The use of tranexamic acid should be considered in
non-traumatic major bleeding (1B).

The routine use of aprotinin is not recommended (1B).

Recombinant activated factor VIla

Recombinant activated factor VIIa (rFVIIa) is approved in
Europe for the management of haemophilia A or B with
inhibitors, acquired haemopbhilia, inherited FVII deficiency,
and Glanzmann thrombasthenia with antibodies to glycopro-
tein IIb/Illa and/or human leucocyte antigen antigens and
refractoriness to platelet transfusion. rFVIIa has also been
used widely ‘off label’ in patients with massive haemorrhage
after major surgery or trauma without a pre-existing coagul-
opathy. The first randomized placebo-controlled trial of
rFVIIa in trauma patients after having been transfused eight
units of red cells, showed a reduction in red cell use in those
with blunt injuries (Boffard et al, 2005). However these find-
ings were not replicated in further studies, and a recent
Cochrane meta-analysis on the off-license use of rFVIla
(Simpson et al, 2012) showed only modest reductions in
total blood loss or red cell requirements (equivalent to less
than one unit of red cell transfusion), but for other end-
points there were no consistent indications of benefit; no
trial has been powered to study effect on mortality. Levi et al
(2010) reviewed safety of the 4468 patients entered into trials
of rVIIa and found an increased rate of arterial thromboem-
bolism, increasing with patient age: those aged over 65 years
had a rate of 9% vs. 3:6% in those aged under 65 years,

P = 0-003; those aged over 75 had a rate of 10-8% vs. 4-1%
in those under 75 years of age, P = 0-02.

Recommendation

The use of rVIIa is not recommended in the management
of major haemorrhage unless as part of a clinical trial
(1D).

Thromboprophylaxis after major bleeding

Trauma patients in particular have a high rate of hospital-
acquired venous thromboembolism (VTE) (Geerts et al,
1994) and there is also evidence from obstetrics that those
who bleed excessively have a higher rate of VTE (Jacobsen
et al, 2008). Current thromboprophylaxis protocols reduce
the rate of VTE significantly and should be applied (NICE,
2010).

Recommendation

Thromboprophylaxis should be given after major haemor-
rhage and should be Sstarted as soon as possible after
bleeding ceases (1A).

D: Specific clinical situations

Managing established bleeding in different patient
subgroups

Major bleeding occurs in a number of different patient sub-
groups, treated by different sets of clinicians. The broad prin-
ciples of management as described above should apply, but it
is recognized that the pathophysiological derangements of
haemostasis are likely to differ by site and different aetiolo-
gies of major bleeding. A priority for research is to under-
stand how guidelines should be adapted for different
aetiologies of bleeding. The areas where there is deviation
from this or additional guidance are described below.

Patients with inherited bleeding disorders should be man-
aged in collaboration with the local Haemophilia Centre, and
bleeding in patients receiving antiplatelet medication and/or
anticoagulants should be managed according to appropriate
BCSH guidelines (Makris et al, 2013).

Obstetric haemorrhage

Postpartum haemorrhage (PPH) is usually defined as an esti-
mated blood loss >1000 mL during a Caesarean section or
>500 ml after a vaginal birth, due to diverse aetiologies. It
remains a leading cause of early maternal death in both the

developing and developed world, accounting for about
300 000 deaths worldwide annually. It is also a major cause
of morbidity related to hysterectomy in the developed world
and of anaemia and blood transfusion worldwide. PPH often

© 2015 John Wiley & Sons Ltd, British Journal of Haematology
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relates to uterine atony and retained placenta. Therefore
guidelines recommend optimal use of obstetric intervention
and uterotonic drugs initially; unless there is major blood
loss, the use of blood components and haemostatic agents is
not a routine first-line intervention. Recent focus on haemo-
static management in PPH has been stimulated by data on
fibrinogen management and TA.

Preliminary data has shown that TA may reduce blood
loss in PPH but the quality of evidence is poor (Ferrer et al,
2009; Ducloy-Bouthors et al, 2011). We are awaiting comple-
tion of the WOMAN (World Maternal AntifibriNolytic)
study, a double blind randomized study of TA versus placebo
with a primary outcome measure of death, which aims to
recruit 20,000 women and will report in 2016 (Shakur et al,
2010).

Charbit et al (2007) identified that low fibrinogen levels
early after PPH are a predictor of the severity of PPH.
Fibrinogen levels increase during pregnancy and are in the
range of 4-6 g/l at delivery; therefore a fibrinogen level of 2—
3 g/l which would be reassuring in a non-pregnant patient,
indicates significant blood loss in PPH. A recent parallel
RCT (Wikkelso et al, 2015), enrolled 249 subjects with severe
PPH to a single dose of fibrinogen concentrate or saline. The

primary outcome was red cell transfusion up to 6 weeks
postpartum. The authors reported no differences in out-
comes, although limitations to the trial should be recognized
including the low dose.

Management of PPH should be similar to massive haem-
orrhage following trauma, but particular emphasis needs to
be given to measuring fibrinogen early and responding
promptly to low levels and, as abnormal coagulation is less
common, early empirical FFP before coagulation results may
not be needed. For details of the full management of PPH,
the reader is advised to read the Royal College of Obstetri-
cians and Gynaecologists (RCOG) guidelines (RCOG, 2009).
Severe PPH increases the risk of post-partum VTE (Jacobsen
et al, 2008) so thromboprophylaxis should be instituted as
soon as possible after PPH has ceased.

Recommendations

In major obstetric haemorrhage, blood component man-
agement should follow a similar pathway as for non-preg-
nant patients (2C), except that meticulous attention should
be paid to fibrinogen levels and consideration given to the
early use of fibrinogen supplementation when fibrinogen
levels are <2-0 g/l and there is on-going bleeding (1D).

In major obstetric haemorrhage, consideration should
be given to using tranexamic acid (1B).

Gastro-intestinal haemorrhage

Gastro-intestinal (GI) bleeding is a common indication for
transfusion of blood components. The publication of a single
centre RCT (with defined inclusion/exclusion criteria) com-

© 2015 John Wiley & Sons Ltd, British Journal of Haematology
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paring liberal and restrictive policies for red cell transfusion in
patients with non-massive acute upper GI bleeding showed a
higher 6-week survival and lower re-bleeding rate in patients
allocated to a restrictive threshold for red cell transfusion at
70 g/l (post-transfusion target 70-90 g/1) (Villanueva et al,
2013). Portal pressures were reported to be significantly
increased in the liberal transfusion group. Although there are
no comparable studies addressing changes in coagulopathy or
thrombocytopenia, it seems sensible to follow a restrictive
approach to the use of FEP and platelets in patients with acute
upper GI bleeding unless there is massive life-threatening
haemorrhage or evidence of severe derangements in laboratory
tests. The role of TA in patients with GI bleeding is being
addressed by the HALT-IT study (http://haltit.Ishtm.ac.uk/
ProtocolSummary.pdf), a large pragmatic RCT.

Recommendation

In gastro-intestinal non-massive haemorrhage a restrictive
strategy of red cell transfusion is recommended for many
patients (1A).

Trauma

The UK focus on improving trauma care has led to the
development of regional trauma networks with designated
major trauma centres. A significant proportion of trauma
patients with major bleeding present with coagulopathy,
which is associated with increased mortality. The definition
of this ‘acute traumatic coagulopathy’ varies; the most com-
monly used is based on prolongation of the PT (Frith et al,
2010).

The utility of antifibrinolytics is clear and subsequent data
to CRASH-2 confirms that trauma does indeed induce mas-
sive fibrinolytic activation, with the extent relating to the
degree of injury (Raza et al, 2013). NHS England has ensured
TA is available to all paramedics at the roadside. For those
patients who do not receive TA pre-admission, there should
be no delay in its administration once admitted to hsopital.
We do not recommend waiting to test for ‘TEG hyperfibrin-
olysis’, because thromboelastography is an insensitive mea-
sure of fibrinolytic activation (Raza et al, 2013).

The recent PROPPR trial (Holcomb et al, 2015) reported
that in patients who have or are at risk of massive blood loss,
initial infusion with plasma, platelets and red blood cells in a
1:1:1 ratio compared to 1:1:2 ratio did not improve overall
survival. However in additional analyses more patients in the

1:1:1 group were reported to achieve ‘anatomic’ haemostasis
and fewer may have experienced death due to exsanguination
by 24 h. The relative contribution of platelets or plasma to
the resuscitation outcomes could not be defined in this
study. We recommend that plasma: red blood cells are given
initially in a 1:1 ratio, but when bleeding is under control,
laboratory testing should guide blood component therapy.
We suggest consideration of early use of platelets.


http://haltit.lshtm.ac.uk/ProtocolSummary.pdf
John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


http://haltit.lshtm.ac.uk/ProtocolSummary.pdf

Guideline

Recommendations

Adult trauma patients with, or at risk of, massive haemor-
rhage should initially be transfused empirically with a 1: 1
ratio of plasma: red blood cells (1B).

The early use of platelets should be considered (1B).

Adult trauma patients with, or at risk of major haemor-
rhage, should be given tranexamic acid as soon as possible
after injury, at a dose of 1 g intravenously over 10 min fol-
lowed by a maintenance infusion of 1 g over 8 h (1A).

The prevention of bleeding in high-risk patient groups
such as cardiac and spinal surgery

Strong evidence that TA reduces blood transfusion in surgery
has been available for many years (Henry et al, 2011; Ker
et al, 2012). The Horrow regime of 10 mg/kg followed by
1 mg/kg/h (Horrow et al, 1995), originally devised for use in

patients undergoing cardiopulmonary bypass, is the usual
regime. Higher doses have no increase in haemostatic effect
(Ker et al, 2012), and are associated with seizures (Kala-
vrouziotis et al, 2012).

Recommendation

In high-risk surgery tranexamic acid at a dose of 10 mg/kg
followed by 1 mg/kg/h is recommended to prevent bleed-
ing (1B).

Paediatrics

The principles of massive blood loss management in adults
can be broadly applied to the care of children. There is little
research evidence available to specifically guide paediatric
care. Children differ from adults in anatomy and physiology
as well as in size and weight. These differences require some
specific modifications to the clinical care and transfusion
support provided. Further details will be given in the forth-
coming paediatric and neonatal transfusion BCSH guidelines.

E: Audit

Audit of major haemorrhage management is essential to
assess adverse events, timeliness of blood component sup-
port, patient outcome and component wastage. There should
be regular review of cases triggering the major blood loss
protocol to ensure local protocols are applied appropriately
and effectively, with timely delivery and transfusion to
patients, including use of balanced ratios of blood compo-
nents (plasma and platelets with red cells) in trauma.

All incidents should be investigated locally and, in the case
of a serious adverse reaction (SAR), serious adverse event
(SAE) or patient harm due to delay, should be reported to
the Serious Hazards of Transfusion (SHOT) scheme (http://
www.shotuk.org) and Serious Adverse Blood Reactions and

10

Events (SABRE) for SAE and SAR (http://www.shotuk.org/
wp-content/uploads/2010/03/SHOT-Toolkit-Version-3-
August-2008.pdf).

Recommendation

Multidisciplinary audit and case review should be under-
taken to ensure that effective systems are in place for
major haemorrhage management (1A).

F: Mass casualty situations

Mass casualty events can place exceptional demand on hospi-
tals and National Blood Services (Glasgow et al, 2012). Hos-
pitals should ensure that the local policy for management of
major haemorrhage is incorporated in the Major Incident
Plan and, as part of contingency planning for national blood
shortage situations; hospitals should also have an Emergency
Blood Management Plan in place that provides guidance on
clinical priorities for the use of large volumes of blood com-
ponents (also see Appendix).

G: Recommendations for future research

Blood component usage has rarely been subject to clinical
research regarding its effectiveness and there are concerns
about safety, especially if used inappropriately. For example,
FFP use has been associated with complications, especially
adult respiratory distress syndrome in trauma patients whose
transfusion requirements did not fulfil the definition of mas-
sive transfusion (Inaba et al, 2010). A number of planned or
on-going RCTs will better inform the management of major
bleeding or patients at risk of major bleeding. For example,
the REPLACE study is a Phase III multicentre placebo-con-
trolled randomized trial in which patients undergoing elec-
tive aortic surgery were randomized in a I:1 ratio to
treatment with fibrinogen concentrate or placebo. RCTs in
major bleeding face the challenges of patient selection, con-
sent, enrolment, randomization, treatment masking, sample
size, data collection and adverse event reporting, but only
these trials will have the potential to change practice on the
basis of evidence (CRASH-2 trial collaborators et al, 2010;
Holcomb et al, 2015). There is a need to conduct research
on patient groups other than trauma patients, such as post-
partum, GI or vascular bleeding, especially ruptured aortic
aneurysm, including studies on cost effectiveness.
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Appendix

The logistics and laboratory management of
major haemorrhage

Introduction

While the wider principles below apply to both adults and
paediatrics, dosing guidance is for adults only. Paediatrics
advice will be available in a separate BCSH guideline.

Communication with the laboratory

Blood transfusion laboratory staff must be informed of major
haemorrhage at the earliest opportunity so that emergency
procedures can be activated in a timely manner. There
should be a ‘communication lead’ nominated by the ‘team
leader’ to act in a liaison role between the clinical team and
the laboratory staff and support services (National Patient
Safety Agency, 2010). In addition, a designated porter or
‘runner’ should be identified, to bring samples to the labora-
tory and collect blood components from the laboratory.

Before contacting the laboratory, the communication lead
must document the following with the team leader:

1 Patient demographic details, full name, date of birth and
unique patient identifier

2 The degree of urgency i.e. whether emergency group O
red cells are required /already used or whether group-spe-
cific blood is required (15-30 min)

3 If using a Massive Haemorrhage Pack (MHP; a pre-
defined order of blood components that will be prepared

© 2015 John Wiley & Sons Ltd, British Journal of Haematology

by the laboratory upon activation of the massive haemor-
rhage protocol), then the content should be pre-agreed
between the clinical teams and laboratory staff e.g.: 4 red
cell units, 4 units FFP.

4 When not using a MHP then consider the volume of ini-
tial products required e.g.: red cell units (usually 4 or 6
units) and FFP 15-20 ml/kg per dose; 4 units for an aver-
age adult

The laboratory should ensure that the above information
is documented as well as the following:

1 The name and contact number of person making the call.

2 Whether the emergency Group O blood has been taken
(this will need to be replaced at the earliest opportunity)
— ensure the caller knows where emergency Group O
blood is situated.

3 Is there a sample available or is it being sent?
Agree to contact the Communication Lead when compo-
nents ready

5 Give the Communication Lead the name of the laboratory
contact

Laboratory provision of emergency blood
components

Table I gives an overview of the blood components used in
the management of massive haemorhage. An emergency sup-
ply of Group O red cells must be immediately available. The
major haemorrhage protocol must identify the location of
the nearest emergency Group O red cell units. The patient
should have a blood sample taken for pre-transfusion testing
before the Group O emergency red cells are administered.
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The sample and the request

In order to proceed, the transfusion laboratory must have a
valid sample and a clinical request. In some situations e.g.
elective surgery, the laboratory may already have a sample. In
most situations, the sample will have to be collected from
the patient and delivered to the laboratory urgently.

Patient identification

Positive patient identification is paramount. All patients
receiving a blood transfusion must wear a patient identifica-
tion (ID) band, which should hold the minimum patient
identifiers: last name, first name, date of birth, unique identi-
fication number. In emergency situations, the patient’s iden-
tity may be unknown. At least one unique identifier must be
used [e.g. a temporary ID number such as Emergency
Department (ED) number] and the patient’s gender must
also be used.

When taking a blood sample from a patient in a massive
haemorrhage situation — the samples must be hand labelled
by the bedside (unless an electronic label generated by a bar-
coded wrist band is used) with details as shown in Table II;
the details should match the wristband and the request form.

A written/electronic request must be sent to the laboratory
with a sample. If a sample is already in the laboratory (e.g.,
previous group and screen) then in an emergency situation,
the request may be telephoned but there should be clear
methods of documentation to reduce the risk of transcrip-
tion error.

The minimum data on the request form should include:
the core identifiers (last name, first name, date of birth,
unique patient ID number, signature of person taking the
sample), reason for request, urgency of request and products
required.

Table II. Details required on blood samples for the transfusion labo-
ratory.

Known patient Unknown patient

Surname (in full) If the patient is unknown the following

Forename (in full) data must be included:
Date of birth

Patient Identification

Unknown male or unknown female

Patient Identification Number

Number Date and time of sample

Gender Signature of the person taking the sample

Date and time of On confirmation of patient details inform
sample Transfusion Laboratory and re-bleed the

Signature of the patient labelling the samples with:

person taking the Surname (in full)

sample Forename (in full)

Date of birth

Patient Identification Number

Gender

Date and time of sample

Signature of the person taking the sample
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The laboratory will use the details on the request form
and sample to allocate blood to the specific patient. In the
case of patients with an unknown identity, the patient should
continue to be transfused on the emergency ID until the
record is updated and a new, fully labelled sample is col-
lected and processed. In all cases, the details on the blood
component identity tag must match the details on the
patient ID band.

Laboratory procedures

Samples received by the transfusion laboratory should not
be allowed to have identifiers modified. There should be
zero tolerance of this, even in the emergency situation.
Where possible, a second sample should be requested for
confirmation of the ABO group of a first time patient
because of the recognized risk of ‘wrong blood in tube’
events (Milkins et al, 2013). However, in the emergency,
this may impede the delivery of group-specific red cells
and components and a risk assessment should be under-
taken to decide the circumstances in which one sample will
suffice.

Once the blood group of the patient has been confirmed,
the laboratory staff should:

1 Check availability of platelets and if no stock order 2
doses by emergency delivery
2 Check stocks of red cells and re-order when necessary

Red cells

Group O blood. Group O red cells should be used in the
emergency situation until the ABO group is known. The
satellite refrigerators near clinical areas where major haemor-
rhage can occur should have a stock of group O red cells.
The exact specification of red cells will depend on the clinical
specialities likely to use the emergency supply e.g. red cells
for females of child-bearing potential less than 50 years of
age should receive O RhD negative and Kell negative red
cells.

Group-specific red cells. Determination of the ABO and D
group is the main priority. Emergency grouping is often
manual and the procedure must be risk assessed and addi-
tional safeguards put in place as outlined in the recent BCSH
compatibility guidelines (Milkins et al, 2013). The result
must be confirmed as soon as possible with routine methods
if these differ from emergency procedures.

Antibody screening/cross matching

Blood may have to be issued without an antibody screen in
an emergency. A retrospective antibody screen should be
undertaken as well as routine compatibility procedures. If the
antibody screen is subsequently found to be positive a recall
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and reporting procedure should be in place so that the
patient can be assessed for haemolysis. Once blood trans-
fused in any 24-h period is equivalent to the patient’s own
blood volume, ABO and RhD compatible red cells can be
issued without the need for serological cross-match, where
this is part of the laboratory’s routine procedure. It should
be noted that in the emergency situation, red cells that, in
normal circumstances might be considered unsuitable may
need to be allocated.

Other blood components

If FFP is required urgently in a bleeding patient before the
blood group is known then group A should be issued for
adults. Data available from NHS Blood and Transplant shows
that <3% of group A donors have high titre anti-B (Sheila
MacLennan, personal communication, NHS Blood and
Transplant). In a massively bleeding patient the risk of clini-
cally significant haemolysis is likely to be very low (Zielinski
et al, 2013; Chibber et al, 2014). In laboratories that investi-
gate many massive haemorrhage cases, consideration should
be given to having pre-thawed plasma on standby. At present
this can only be used for up to 24 h post-thawing if stored
at 4°C.

If platelets are required before the blood group of the
patient is known, Group A should be used. RhD negative
platelets should be used for females less than 50 years of age
with unknown group. Hospitals with larger trauma units will
need to consider the implications for inventory management
of holding platelets for rapid use in emergencies. If cryopre-
cipitate is required before the blood group is known then
group A should be issued.

In order to reduce the risk of prion transmission, it is rec-
ommended that non-UK plasma from countries with a low
risk of variant Creutzfeld Jacob Disease is used for all
patients born on or after 1 January 1996. Methylene blue-
treated FFP, solvent detergent-treated FFP and methylene
blue-treated cryoprecipitate are non-UK sourced with addi-
tional pathogen inactivation steps to also reduce the baseline
risk of viral transmission. Apheresis platelets are also pro-
vided for this age group. It must however be emphasized that
in emergency situations, it may not be possible to meet all
standard neonatal/paediatric specifications. Accordingly, there
should be a locally agreed concessionary release policy for
acceptable alternatives for emergency use with a clear process
for communication between the clinical and laboratory
teams. More detailed guidance will be available in the forth-
coming updated BCSH guidelines on paediatric and neonatal
transfusion.

Staff capacity planning

There should be adequate numbers of appropriately trained
laboratory staff to ensure transfusion safety (Chaffe et al,
2014). In an emergency situation there should be the capabil-
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ity to increase the number of staff through an escalation
plan.

Stock management

There needs to be a robust system in place so that the trans-
fusion laboratory staff are aware if the emergency group O
red cells have been removed from a satellite refrigerator so
that stocks can be replaced (electronic systems are ideal).
Once the blood group of the patient is known, then stocks
should be checked and appropriate supplies ordered, e.g., red
cells, FFP, platelets and cryoprecipitate. In order to conserve
O RhD negative stocks, consider substituting group O RhD
positive red cells for O RhD negative in males and females
aged 50 years or older. When MHPs are ordered, the sepa-
rate components can be allocated and released when they are
ready rather than waiting for all of the components to be
ready before issuing.

Collection and storage
There should be a system in place to ensure that:

1 The patient’s ID is documented at collection. This should
be checked against the label attached to the components
pack

2 There is a record of the person collecting the units

3 There is a record of the time the units are removed from
the storage area.

If blood components are not required once received in the
clinical area, then there should be mechanisms in place that:

1 Record the identity of the person returning the units
2 Record the date and time placed in storage location or
returned to the laboratory

Unused red cells and FFP should only be returned to con-
trolled refrigerated storage within 30 min of removal. If
components have been out of their temperature control
beyond this time, there should be a mechanism in place that
removes these units from the supply chain. Platelets should
be returned to the laboratory as soon as possible. If the unal-
located emergency group O red cells are transfused, the labo-
ratory must be informed and documentation for traceability
i.e. identity of patient receiving the blood should be com-
pleted and returned to the laboratory. Emergency group O
red cells should be clearly marked as such in satellite fridges
and separated from other stock.

Traceability of blood and components

Hospitals must have systems for traceability, which also cover
the use of blood and components in an emergency. The fate
of any blood component must be documented in the clinical
notes and in the Hospital Transfusion Laboratory records
using the unique number of both the blood unit and the
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patient. These records must be kept for 30 years for compli-
ance with the Blood Safety and Quality Regulations (Depart-
ment of Health, 2005).

Emergency planning — blood shortages

As part of contingency planning for national blood shortage
situations, every hospital should have an Emergency Blood
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Management Plan in place that provides guidance on clinical
priorities for the use of large volumes of blood components.
This should include a mechanism for making decisions on
an individual basis, taking into account such factors as co-
morbidity, potential for control of bleeding, reversal of the
underlying cause and competing demands for available blood
components (http://hospital.blood.co.uk/business-continuity/
contingency-planning/).
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