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Massive Paediatric Haemorrhage & Transfusion Protocol
1 Overview

This guideline is designed to assist clinical staff in the transfusion management of the haemorrhaging
child. Neonates treated in an area other than the neonatal unit should still use the paediatric protocol,
but contact a neonatologist immediately. It may also be used as an education tool as part of the
management of trauma patients. This protocol is not meant to be followed in a set time frame, and is
flexible in this respect. Telephone numbers, bleeps etc were correct at the time of review, but please
be aware that these may change with short notice. Such changes will be altered in the policy as soon
as viable.

2 Guidance Notes (Policy detail)

The information given is by no means exhaustive and is intended to assist practitioners where

professional judgement is still required.

NB; the neonatal unit, because neonates often have a selection of different requirements, will be
following the same basic protocol, but have a specific neonatal flowchart. This will only be
displayed in the unit and their Neonatal Guidelines Section and only pertains to neonates (see
table 1b).

Age Range

The policy applies to children up to the age of 16 years

o There is a separate flowchart for massive haemorrhage in neonates up to age of 4 weeks
for use on the neonatal unit.

e Any neonate presenting to the ED should be managed according to the paediatric
flowchart pending discussion with the on-call Consultant Paediatrician who will liaise with
the on-call Consultant Neonatologist if necessary

e Children who weigh <10kg should receive blood products in mis/kg as documented on the
flowchart

e Children who weigh 10-60kg should receive blood products in units as documented on the
flowchart

e Children >60kg should be managed on the adult flowchart

3. Introduction

Massive haemorrhage in children is usually the result of major trauma. It is associated with significant
mortality and therefore the urgent provision of blood for life threatening haemorrhage requires a rapid,
focused approach.

Important points to remember:

a. A child’s circulating blood volume per kilogram body weight is higher than that of an adult but
the actual volume is small. This means that in infants and small children a relatively small
volume of blood loss can be critically important.

e Infant 85ml/kg
e Child 80ml/kg
e Adult 70ml/kg

The Massive Haemorrhage Management Protocol should be activated when >40ml/kg of
volume replacement is required in any child with suspected ongoing haemorrhage (obvious
bleeding or significant mechanism of injury)

b. Extensive coagulopathy is often seen in situations which necessitate major transfusion. This
occurs because of a number of factors that affect normal haemostasis including:
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Massive Paediatric Haemorrhage & Transfusion Protocol

o Tissue factor release from the site of trauma and injured brain parenchyma and activation
of the Thrombomodulin Protein C pathway as a result of systemic hypoperfusion
Transfusion of packed red cells which lack platelets and clotting factors

¢ Haemodilution, hypothermia and citrate overload secondary to rapid transfusion

Massive Haemorrhage Management Protocol

Activation of the Massive Haemorrhage Management Protocol mitigates the negative effects of
transfusion and limits the development of coagulopathy by ensuring that appropriate blood
components/products are transfused as quickly and as safely as possible.

4. Using the Massive Haemorrhage Management Protocol

The flowchart is a step by step guide to the management of massive haemorrhage in children
including the administration of appropriate blood components, therapeutic goals and measures to stop
on-going bleeding.
4.1. Assessing the Child and Identifying Massive Haemorrhage

A. Assess Airway.

e  Check airway patency and support if required.
e Call for anaesthetics assistance if airway compromised.

B. Assess Breathing.

e Administer 15L/min of oxygen via a non-rebreathing facemask
e Record respiratory rate, oxygen saturations and examine the chest

C. Assess the Circulation.

¢ Record pulse, blood pressure and capillary refill time
e Obtain IV or IO access
¢ Send blood for FBC, U&E, bone, clotting inc. fibrinogen, G&S, gas and lactate

10ml/kg of WARMED 0.9% Sodium Chloride

u < STILL SHOCKED?

10ml/kg of WARMED 0.9% Sodium Chloride

J L < STILL SHOCKED?

Vv
ACTIVATE THE MASSIVE HAEMORRHAGE
MANAGEMENT PROTOCOL

GIVE TRANEXAMIC ACID
CONTROL BLEEDING

GIVE 5ML/KG BOLUSES OF WARMED
PACKED RED CELLS OR FFP AS PER
FLOWCHART

AIM 1:1 RATIO OF RED CELLS: FFP
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Massive Paediatric Haemorrhage & Transfusion Protocol

4.2. Activation of the Massive Haemorrhage Management Protocol
Activate if >20ml/kg of volume replacement is required in the first hour in a child with
suspected ongoing haemorrhage (obvious bleeding or significant mechanism of injury)

4.2.1.Mobilising People

e The lead clinician assigns each team member a role and issues them with the
appropriate flashcard listing their duties:

= Team Leader
=  Communication Facilitator
= Fluid Resuscitator

¢ The Communication Facilitator immediately dials 2222 and asks switchboard to activate
the Paediatric Massive Haemorrhage Protocol and state location, direction for porter
e.g go to location or blood bank . Switchboard will fast bleep a porter and blood bank.

e The Communication Facilitator should then ring blood bank to give the patient details
including weight, state the urgency of the situation and request blood components
according to the flowchart. The bleep should not be necessary as switchboard has
sent the aircall message

PRH 4305 or 4306 Out of hours bleep 115

RSH 3556 or 3542 Out of hours bleep 512

e The Paediatric Consultant on Call should be informed if not already present

e Please remember the biomedical scientist in blood bank needs to be kept informed in
order to efficiently provide the requirements for the patient. This includes any change
in patient location and contact numbers

4.2.2.0rder Blood and Blood Components
(as Massive Haemorrhage Packs 1 & 2)
A. Immediately life threatening bleeding, blood required immediately.

e Use O negative blood for initial resuscitation and request further units of O negative
from blood bank if group specific blood is not ready

e Emergency O negative blood is stored at the following locations in SATH:
PRH Issue Fridge 2 Units O negative (fridge outside blood bank)
PRH Maternity Fridge 2 Units O negative .+ paedi pack which should only be used for
neonates (fridge outside labour ward theatres)
PRH Theatre Fridge 2 Units O negative (fridge in recovery entrance)

RSH Theatre Fridge 2 Units O negative (fridge in inner lobby of changing rooms)
RSH Issue Fridge 2 Units O negative (fridge outside blood bank)

B. Urgent bleeding

o  Group Specific — blood available from blood bank in 30 minutes
¢ Full Cross Match — blood available from blood bank in 60 minutes

Fresh Frozen Plasma (FFP)

¢ Ratio of units of FFP to units of RBC should be in the range of 1:1 or 1:2
¢ Requires 30 minutes to thaw
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Platelets

e Should be ordered with the second and subsequent issue of red cells — Massive
Haemorrhage Pack 2

e Request platelets sooner if there is multiple trauma, head injury, known
thrombocytopenia, abnormal platelet function (aspirin), or persistent active bleeding

o Platelets are not kept in stock and generally need to come from Birmingham and may
not be available for over 60 minutes.

e As always, close liaison with blood bank and the early involvement of a consultant
haematologist is required.

Cryoprecipitate (discuss with on-call Consultant Haematologist)

Fibrinogen deficiency may develop when > 1 TBV has been replaced
FFP may provide enough fibrinogen without the need for cryoprecipitate
If fibrinogen remains <1g/L then give 5ml/kg (1 unit = 50mls)

Requires 30 minutes to thaw

Other drugs and blood products:

4.2.3. Tranexamic Acid

e Administer as soon as possible

Loading dose: 15mg/kg (max 1g) diluted in 10ml of 0.9% Sodium Chloride as IV bolus over 10
mins
Maintenance infusion: 2mg/kg/hr (max 1g) for 8 hours or until bleeding stops
(suggested dilution 500mg in 500mls of 0.9% Sodium Chloride)

IF > 12years USE ADULT DOSING i.e. LOADING 1g AND MAINTENACE 1g OVER 8 HOURS

4.2.4.Haemostatic Drugs

¢ Always discuss with the Consultant Haematologist On Call (via switchboard)

e Consider if worsening coagulopathy or if the patient is known to have an inherited
bleeding disorder or to be anti-coagulated

e Agents include Vitamin K, Prothrombin Complex Concentrate (Octoplex) and
recombinant factor Vlla (NovoSeven)

e These products are ordered via blood bank and a request form is required and can be
found in ‘test search’ in review

4.2.5.Controlling Bleeding

e Direct pressure for external haemorrhage

e Application of tourniquet for traumatic amputation

e Stabilisation of long bone and pelvic fractures using splints
¢ Urgent endoscopic or surgical intervention

e Embolisation under radiological guidance
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4.3  Monitoring & Therapeutic Goals

e Continuous HR, ECG, RR, SpO2 monitoring

e Record temperature every 30 minutes

¢ Record non-invasive blood pressure every 5 minutes until stable

e Start a fluid balance chart including a tally of fluids & components administered
e Insert urinary catheter and document urine output hourly until stable

e Consider arterial and CVP monitoring

e Take blood for FBC, U&E, bone, clotting including fibrinogen, blood gas, lactate and
blood sugar after each Massive Haemorrhage Pack

Haemoglobin 80-100g/L (no more than 12g/L)
Platelets >50
PT ratio <1.5
APPT ratio <1.5
Fibrinogen >1g/L
lonised Calcium >1 mmol/L
Potassium 3.5-5 mmol/L

*Treat K levels > 6 mmol/L with bolus of 0.1 unit/kg
insulin (Actrapid) and 10 ml/kg of 10% Glucose

pH > 7.35

Temperature > 36°C

4.4 Deactivation

e Bleeding controlled and patient stable

e Inform blood bank

e Track all blood components

e Return unused components to blood bank
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Massive Paediatric Haemorrhage & Transfusion Protocol

Table 1a — Flowchart for management of the haemorrhaging patient (all areas
excluding neonatal unit)

Management of Massive Haemorrhage ~ Paediatric & Neonatal (except on NNU)

Massive Haemorrhage Management Flowchart
(Child 0 - 16yrs) NB >60kg use adult guideline OR <10kg use mlis/kg

MHP Activation: & 2222 SUSPECT MASSIVE HAEMORRHAGE:
* Nominate roles Significant mechanism of injury, severe significant bleeding, > 20mli/kg of volume replacement
* Distribute action cards Administer Tranexamic Acid
* Assess patient Loading dose: 15mg/kg (max 1g) diluted in 10ml of 0.9% Saline as IV bolus over 10mins
Maintenance infusion: 2mg/kg/hr (max 1g) for 8 hours or until bleeding stops
ﬁ:)lrl!:::?:)zink (suggested dilution 500mg in 500mls of 0.9% Sodium Chloride)
T ReH B 3542/3556 IF > 12 years USE ADULT DOSING i.e. LOADING 1g AND MAINTENANCE 1g OVER 8 HOURS
PRH & 4305/4306
17.30-9.00 (+ weekends & BH)
RSH bleep 512
PRH bleep 115
+ |dentify biomedical scientist
* Give patient details
» State urgency for XM (30min
group specific v 60min full XM)

Activate Paediatric Massive Haemorrhage Pathway
Age of child to wt calculation ~ as per current protocol

Call for help: 2222
“Massive Haemorrhage, Specialty, Location”
Team collect action cards
Secure IV/10 access and ensure ID band
INFORM CONSULTANT ED/PAED

e e >

RESUSCITATE
Airway
Breathing
Circulation

Check availability and location of
emergency O neg red cells:
* Consider use of O neg only if life
threatening haemorrhage

Ratio of FFP:RBC should be in range
of1:2to1:1

Goals of therapy
Take blood Hb 80-100g/1
STOP TH E XM, FBC, PT, APTT, fibrinogen, U+E, Ca **, ABGs & lactate Platelets >75 x 101
BLEEDING Order Massive Haemorrhage Pack 1 PTratio <15
: APTTratio <15
Weight Kg <10 10-20 | 2140 | 41-60 >60 Fibrinogen >1g/l
Red cells* 20ml/kg | 1unit | 2units | 3units | ADULT Ca (ironised) >1 mmol/l
FFP 15mli/kg 1 unit 2 units 2 units ADULT 0
Consider: (* EmergfIWC\/ O neg h|DDD(|, group specific or XM blood) gﬁmp : ?635(:
Haemorrhage Control \ (FFP if stored at 4 C extends use to 24hours) j

* Direct pressure / tourniquet if
appropriate

= Stabilise fractures

* Surgical intervention — consider

MONITOR POTASSIUM

Give MHP 1 in 5ml/kg boluses

damage control surgery Prevent Hypothermia
* Endoscopic techniques 7 _., Use fluid warming device
= Obstetric techniques Reassess Use forced air warming

Interventional radiology

Cell salvage_if available and
appropriate Consider ratios of other
components:

blanket or under warming

Suspected continuing haemorrhage: device

Repeat bloods
XM, FBC, PT, APTT, fibrinogen, U+E, Ca 1*, ABG & lactate
Consider whether all surgical measures have
been undertaken

GIVE 0.2 mis/kg Calcium
Chloride 10% over 10 minutes

Haemostatic Drugs \_

Vitamin K & Prothrombin

Complex Concent‘rate (Octoplex). Order Massive Haemorrhage Pack 2 GIVE 5mi/kg cryoprecipitate if
Other haemostatic agents & Weight kg = == = = = fibrinogen < 1g/|

reversal of new anticoagmants' Red cells*® 20ml/kg 1 unit 2 units 3 units ADULT

discuss with Consultant
Haematologist & via switchboard

FFP 15mi/kg | 1 unit 2 units | 2 units | ADULT

Platelets* * 10mli/kg 1 unit 1 unit 1 unit ADULT i .
(**May need to come from B'ham as not stocked) Continuous ECG monitor

Give 2 packs Cryoprecipitate if fibrinogen <1g/|

\, y
STAND DOWN FFP will be
Inform lab Give MHP 2 in 5ml/kg boluses m s‘app"efl as
* Track all blood units ctaplas

(SD—treaied, prion
reduced human
Re-assess, Repeat bloods plasma)
XM, FBC, PT, APTT, fibrinogen, UE, ca™, ABG, lactate

* Return unused components
* Complete documentation/audit

XM - Crossmatch NPT — Near Patient Testing

PT- Prothrombin Time APTT — Activated partial thromboplastin time ABG - Arterial Blood Gas

ATD- Adult Therapeutic Dose FFP- Fresh Frozen plasma MH — Massive Haemorrhage
Reviewed: Aug 17 (HTT /K Cooper) Version 4.01 Next Review: Aug 2022 Source: Midlands Trauma Networks
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Table 1b — Flowchart for management of the haemorrhaging patient (display in labour
ward and neonatal unit only)

Management of Massive Haemorrhage ~ Neonatal

Massive Haemorrhage Management Flowchart

>80ml in 24 hours or >40ml/kg in 3 hours or transfusion support >20ml/kg to replace ongoing loss

SUSPECT MASSIVE HAEMORRHAGE: Signs of clinical shock or ongoing blood loss R
Acute feto-maternal haemorrhage, twin-to-twin transfusion, vasa-previa,
subaponeurotic haemorrhage, haemophilia, dislodged intravascular catheters
Even small loss of blood can be critical as total blood volume of neonate is less
Initially replace volume with 10ml/kg of 0.9% sodium chloride as IV bolus over 10mins
May need to give O negative (uncrossmatched) blood as emergency (10-20ml/kg)
OBTAIN NEONATAL PACK FROM LABOUR WARD FRIDGE & INFORM BLOOD BANK TO REPLACE THIS PACK

MHP Activation: & 2222
* Nominate roles —team leader,
communicator 1 (with lab),
communicator 2 (with parents),
collector (porter), nurse, medical/
ANNP team, switchboard
* Assess patient

Call Blood Bank
Normal hours
PRH & 4305/4306
RSH & 3542/3556
17.30-9.00 (+ weekends & BH)
PRH bleep 115
RSH bleep 512
* Identify biomedical scientist
* Give patient details
* State urgency for XM (30min
group specific vs 60min full XM)

Activate Neonatal Massive Haemorrhage Pathway

Call for help: 2222 RESUSCITATE

“Massive Haemorrhage, Neonates, Weight, Airway
Location” Breathing
Assess heart rate, blood pressure, capillary Circulation
refill time, oxygen saturations
Secure IV/UVC access and ensure ID band
INFORM CONSULTANT

Check availability and location of
emergency O negative red cells:
* Consider use of emergency O
negative only if life threatening

\. l v Adjuvant therapy
(— \ May need oxygen to maintain
STOP THE Take bloods Sp02 90-95%
XM, blood group, FBC, PT, APTT, fibrinogen, U+E, Ca **, May need intubation and

B LE E DI N G blood gas & lactate ventilation

Check Hb on blood gas (may be spuriously normal initially
due to haemoconcentration)

- Prevent Hypothermia

T Order Massive Haemorrhage Pack 1 - Saturation monitoring
Consider: Neonatal packed red cells 15-20ml/kg (2 neonatal packs) - Continuous ECG
Haemorrhage Control FFP 10-20ml/kg (2 MB neonatal packs) monitoring

« Direct pressure / tourniquet if
appropriate

\_ =l— 4 | -NiBPevery 10 min

- Consider invasive
monitoring with arterial
line but this should not

Additional support
* Haematologist, Paediatric
surgeons, NICU, radiology as

Give MHP 1

required - delay re;usmtahon or
Reasfess transfusion
S red Ghidiah o - Fluid balance chart
uspected continuing haemorrhage: - May need urinary
Repeat bloods after 30 min theterisati
XM, FBC, PT, APTT, fibrinogen, U+E, Ca %*, blood gas & pr Tt e
lactate, glucose
.
Goals of therapy:

: é N Consider using aliquots of
Preventwf"lr of haemorrhage Order Massive Haemorrhage Pack 2 10mllkg of packed red cells
. C!amp AumbAlllcal cord Neonatal packed red cells 15-20ml/kg (2 neonatal packs) and FFP and assessing
- Give Vitamin K FFP 10-20ml/kg (2 MB neonatal packs) response
- Loosely tied cord tie to be left Platelets 10-15mi/kg (1 paediatric pack 50ml) Hb >80gm/l,

during insertion of UVC and as Cryoprecipitate 5-10ml/kg (1 MB single donor pack) Keep ionised Ca”>1mn:oi."|
| UVC in-sit may need to come from Birmingham as not stocked (consider 0.2 mis/kg 10% Calcium
ong as L e 4 Chloride) over 10 minutes

Give MHP 2
STAND DOWN .,

Inform lab

Order further Massive
Haemorrhage Packs

. . Neonatal packed red cell 20ml/k;
Re-assess, Repeat bloods in 30 min ' /e

* FFP 20ml/k;
Retumn unused components XM, FBC, PT, APTT, fibrinogen, UE, Ca>*, blood gas /e

* Complete documentation/audit & lactate i AND

alternate between:

Platelets 10ml/kg

* Track all blood units

XM - Crossmatch NIBP—Non Invasive Blood Pressure AND

PT- Prothrombin Time MHP — Massive Haemorrhage Pack Cryoprecipitate 5-10ml/kg if
APTT — Activated partial thromboplastin FFP — Fresh Frozen Plasma fibrinogen <1.5g/I
UVC - Umbilical Venous Catheter MB — Methylene Blue Treated FOR SUBSEQUENT ORDERS
Reviewed: Aug 2016 (HTC /SR/SD) Version 1.0 Next Review: Aug 2019
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Table 2 - Unanticipated Blood Loss in the theatre environment

Patient discussed at Team Brief following the WHO Safer Surgery
Checklist

!

In the event of an “Unanticipated Blood Loss”.

The scrub practitioner/circulating practitioner or any other member of the
team will verbalise any blood loss concerns to the theatre team.

.

Surgeon and Anaesthetist alerted to unanticipated blood loss.

» Decision agreed to begin measurement of blood loss from swabs,
suction and other losses including drapes and floor

Theatre team to agree regular interval for verbal update to surgeon and

anaesthetist

Consideration to be given for the following:

Blood component replacement therapy including red cells, FFP,
platelets, cell salvage. Communicate with Blood Bank.

Invasive monitoring i.e. CVC to monitor central venous pressure, Arterial
Pressure monitor.

Anaesthetist and Surgeon to consider continuing or abandoning

nrocediire.
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Massive Paediatric Haemorrhage & Transfusion Protocol

Review Date

This policy will be reviewed every 3 years unless there are significant changes at either at national
policy level, or locally.

6

Monitoring and Review Process

This guidance will be monitored by the clinical audit process. Activation of the massive transfusion
protocol should be recorded via the laboratory MHP activation worksheet and reviewed quarterly via
the HTC
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Flashcards for specific tasks

TEAM LEADER

e Activate the massive haemorrhage
protocol (2222, state speciality)

e Assign roles for communication and IV
resuscitation

Ensure the following;

e Patient has IV access x 2

e Tranexamic acid has been/is administered

e Blood samples to lab (utilise porter)

Early consideration of;

e Methods of haemorrhage control (e.g.
early activation)
theatre/endoscopy/radiology/cell salvage

e Temperature control & aims for therapy
(monitor hyperkalaemia)

COMMUNICATION FACILITATOR
e Ensure 2222 has been carried out

e Phone (bleep if no answer) blood bank
(numbers on reverse of this card)

O Give patient details

O State urgency — (may just require red
cells initially and will phone for FFP if
bleeding not under control by % of
initial issue of RBC)

O Ordering pack 1 = RBC +FFP as wt chart

O Order pack 2 & subsequent packs as
required = RBC +FFP + platelets as wt
chart

e Co-ordinate porter to collect
components

e Contact consultant if not in attendance
e Contact theatre/other depts as required

e PHONE BLOOD BANK WHEN
COMPONENTS NO LONGER REQUIRED

RBC = red blood cells,
FFP = fresh frozen plasma

FLUID RESUSCITATION FACILITATOR

e Blood warmer if red cells administered
>50mls/kg/hr (e.g. >100ml/min or via a
central line)

e Fluid chart

0 Tally of components/fluid administered
(as components will not arrive together
as a pack)

e Make team leader aware of number
components given, >10 units red blood
cells, consider 10% calcium chloride

e Return unused components to blood
fridge/blood bank (preferably within the
30 min rule)

e Complete audit form

MASSIVE
HAEMORRHAGE
PROTOCOL FLASHCARDS

PLEASE ALLOCATE EACH OF THE 3
CARDS TO EACH PERSON
CARRYING OUT THIS SPECIFIC
ROLE

PLEASE RETURN THESE CARDS TO THE DRIP STAND
HANGER ON THE RESCUSCITATION TROLLEY
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Massive Paediatric Haemorrhage & Transfusion Protocol

To go onto the back of the communication card

Normal hours
RSH & 3542/3556

PRH @ 4305/4306
17.30-9.00 (+ weekends & BH)
RSH bleep 512
PRH bleep 115
SWITCHBOARD will;
On receiving 2222 call;

e Put aircall message only to blood bank
and porter carrying the emergency
bleep, stating;

O Massive haemorrhage
(adult/paed/neonatal)

O Location

PLEASE RETURN THESE CARDS TO THE DRIP
STAND HANGER ON THE RESCUSCITATION
TROLLEY

PLEASE RETURN THESE CARDS TO THE
DRIP STAND HANGER ON THE
RESCUSCITATION TROLLEY

PLEASE RETURN THESE CARDS TO THE
DRIP STAND HANGER ON THE
RESCUSCITATION TROLLEY

PLEASE RETURN THESE CARDS TO THE DRIP
STAND HANGER ON THE RESCUSCITATION
TROLLEY
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