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Definition of a Major Haemorrhage:

» Actual or anticipated transfusion of 4 units RCC
<1 hour

» Ongoing blood loss in excess of 150 ml/minute

» Transfusion of equivalent of one blood volume
within 24 hours or 50% within 3 hours or more



British Journal of Haematology
6 JUL 2015 DOI: 10.1111/bjh.13580

Recognize blood loss and trigger major blood loss
protocol

v

Take baseline blood samples prior to transfusion for:
* Full blood count, Group and Save, clotting screen
including Clauss fibrinogen or
= Near-patient haemostatic testing if available
= Give FFP:RBCs in at least 1:2 ratio

v

If trauma and < 3 h from injury, give tranexamic acid1 g
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

TEAM LEADER to further co-ordinate management and

nominate a member of team to liaise with transfusion

laboratory

State patient unique identifier & location

= Limit use of Group O RhD Neg RBC; until group
known use O RhD Neg units in females< 50 years
and consider O RhD Pos in males

= Use group-specific RBC as soon as available

. Request pre-agreed ratio of blooed components, e.g.,
4 units RBC and 4 units FFP; Send porter to
laboratory to collect urgently

© Consider blood warmer

v

| IF BLEEDING CONTINUES |

o A

Until Laboratory results are

available:

Give FFP and red cells in a ratio of

Consider Cryoprecipitate (2 pools)

IF: GIVE:
Falling Hb Red cells
APPT and/or PT
ratia 15 FFP 15-20 ml/kg

I

Fibrinogen < 1-5 g/l

Cryoprecipitate (2
pools)

Platelet count < 50
x 1091

Platelets 1 adult
dose (order when <
100 x 10°/)

rd

Continue cycle of monitoring and giving
appropriate blood components until bleeding
ceases
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Senior Clinical 5taff to calla Code Red if:
- Active haemomhage with anticipated transfusionof 4 units ar=within 1 hour
- Orsand ongoingtransfusionrequirement iman adult of morethan 150 ml perminute
- Orfand the Systolic BP is = 30mmHg due to bleeding
- OriAand thereis a poorresponse to initial fluid resuscitation

Call a Code Red directly to the Hospital Blood Bank on 4443 or out of hours —0On call Haematology Scientist
on bleep 465

Send samples Group & cross match, FBC, PT, AF & Fibrinogen, U &E & Ca. Informlabwhen sendingurgent
samples.

MNear Patient testing: Check ABG (and TEG if available)

Transport samples: Ward Porter orPorer onCall Bleep 221 or Bleep 470 or by POD

Phone Blood Bank ext 4449 (outof hours -bleep 465) to confirm receipt of samples sent by POD

Contact Key personnel

- Patient’s Consultant or deputy

- Medical'Surgical Registrar on Duty

- On Call Consultant Anaesthetist / Anaesthetic Registrar via switch

- On Call Consultant Haematologist Haematol ogy Registrarvia switch

Immediate resuscitation

- Perform Ap propriate Resuscitationand HaemostatcMeasures

- Start blood component therapy

= Maintain or restorenormethemia, us e rapid infusion lineand Blood Warmer.

Tranexamic Acid- Administer 1g as IV bolus over 10 minutes
If trauma give within 3 hours of injury and if the bleeding cortinues give further dose as infusion of 1 g overd hours.

Immediate Red cell transfusion
Check for crossmatched blood, if none available:

- 4 units Emergency O Rhl} Meg bloodis located in Blood Bank Fridge or

- Request Issue of Lincrossmatched Group Specificas soonas patient group confirmed
Inform the hospital blood bank ext 4449 if the emergency O RhDNeg blood stock is removed

On receipt of the CODE RED alert, the Blood Transfusion Lab will issue Pack A (unless directed by
Requesting Clinicianto Isswe Pack B g g MassiveTrauma/DIC fulminant |iver failure)

Pack A

- Red Cellsx 4 units (to include any Emergency Bloodad ministered)

- Plasmax 4 packs

On request for further blood and continued bleeding the Blood Transfusion Lab will issue Pack B,
Pack B
= Red Cellsx 4 units,
= Plasmax 4 packs,
- Platelets x 1 packfadult dose,
- Fibrinogenx 3g
These productswill be repeated as long as the blesding cortinues.

Send samples at 30 minutes then hourly forfbe, coaging fibrinogen, U&ES Ca until bleeding is cortrolled /code red
is stood down. Replace Calcium if hypocalcaemia
If bleeding persists s eek advice from the Haematology Registrar/Consultart on call.

Stand down the Code Red, by contacting theHospital Blood Bank, as soonas possible ifthe blesding stops




[ Senior clinician determines that patient meets criteria for MHP activation

v
g Baseline:
Group/X match, FBC, coag screen (PT, INR, APTT, fibrinogen), biochemistry —Ca++,
S arterial blood gases (TEG if avail)
A 4

Notify transfusion laboratory (Ext 4449 or on call bleep ) to:
‘Activate Major Haemorrhage Protocol -Code Red’

v

ﬁboratory staff

* Prepare and issue blood components
as requested

* Anticipate repeat testing and
blood component requirements

* Minimise test turnaround times

« Consider staff resources

*Notify haematologist

Haematologist

* Liaise regularly with laboratory
and clinical team

* Assist in interpretation of results, and
\gﬂvise on blood component support

N

/

v

/Senior clinician

-

Consider Tranexamic acid

* Initial Request:
# o Pack A -4 units RBC/ 4 units Plasma

- Subsequent Requests:
o Pack B (Pack A + 1 adult therapeutic
dose platelets+3g fibrinogen)

~

)

[

J

|

v
Bleeding controlled?
YES NO
Notify transfusion laboratory to:
‘Cease MHP’

ﬂPTIMISE:

* oxygenation

» cardiac output

* tissue perfusion
* metabolic state

MONITOR

(after every Pack ):

« full blood count

* coagulation screen
* jonised calcium

« arterial blood gases

AﬂMn';:)g%iure > 350C
*pH>7.2

* base excess < —6

* lactate < 4 mmol/L

e Caz* > 1.1 mmol/L

* platelets > 50 x 10°/L

 PT/APTT < 1.5 x normal

*INR<1.5
« fibrinogen > 1.5 g/L

/
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Criteria for Review Review

» Code Red activation » Haemovigilance Officer

. e 4 un collates data
Transfusion ot 4 units — blood loss/cause, baseline BP

RCC (50% blood volume) etc, Hx anticoagulants, blood
within 4 hours or 10 units products transfused and

. timings (if available),
within 24 hours haemostatic/Ca monitoring,

TXA administration

» Review by Haematologist/
HWG meetings



2019 Cases Q HEALTHCARE GROUP

« 80 Major Haemorrhage/Code Red activations (79
patients) reported in 2019

Location : SVUH (75 ) & SVPH (4)
Age range: 16-90yrs
Code Red Activated: 52/80 (65%)

Survival
— 41/79 (52%) @ 24 hrs
— 33/79 (42%) @ 4 weeks



Bleeding Source
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Site of Bleed

mGl

W Vascular

EOLT

W Trauma

M Post Op/Procedure
M Other site
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Total Transfused 705 units - Range (0-64, Mean 8§,
median 7) - 8% of RCC usage

5 were not transfused (1 RIP & others stood down)
64 transfused between 1 and 10 units
21 (25%) >10 units

1 Trauma case received Pre-Hospital transfusion
(2RCC & 2 Plasma)

28 (35%) used Emergency ONeg

1 ANeg male patient transfused 5 APos RCC after 9
ANeg RCC



Plasma /Fibrinogen/Platelets €] STVINCENTS
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Usage
« 41 Received Plasma
— (range 1-41 units)

« 38 Received Fibrinogen
— (range 1-32g)

29 Received Platelets
— (range 1-11 doses)



Other Products v A0 e -

« 4 Patients received Prothrombin Complex
Concentrate (reversal of oral anticoagulant -
Warfarin x1, 3 DOAC)

e 3 Patients received Recombinant FVlla

— Massive Transfusions - rAAA, Gl/arterial bleed,
penetrating trauma
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 Overall - 58/80 (72%)

* Trauma cases -9/11 (81%)

— ? Higher as record (Pre-Hospital care) is not always
available

« Non-trauma cases - 49/69 (7/1%)

— increased from previous year and increase
particularly evident in 29 half of the year and in Gl
bleeding



Feedback Q HEALTHCARE GROUP

- 8 feedback reports issued
— Timeliness of Blood Product collection/transportation
— Timeliness of component administration
— Communication issues
— Lack of Monitoring - seen in non OLT cases
— Lack of Calcium replacement
— Use of Tranexamic Acid encouraged



A Transfusion Prescription Template and other Human
Factor Interventions to improve Balanced Transfusion @ sT.VINCENT'S
Delivery in Major Haemorrhage due to Trauma N7 HEALTHCARE GROUP

LABORATORY H & Biomedical Scientist :

Py ———

Multidisciplinary team training(laboratory, medical, nursing, portering staff )

. Closed loop communication — confirming a verbal message has been
accurately heard and understood

3 - Followership - Confirmation of task completion to team leader
I = Practical tips on reducing hierarchy gradients between staff
B ———— |
1 @ 1 @ j
1 gl Porter H = | Initiation of MHP
—— v ] 2 | E = Designated phone number
3 — = Single call to lab by designated ‘haemorrhage’ anaesthetist
g o I g - Rolling program as per MHProtocol
3 s -g I = - Specific porters allocated to the MH
g- = o I -8 %‘ = No further calls required until ‘Stand Down’
=
S
g E § I 'E P MH box management
o ] -g g = Once MH Cool Box 1 is collected by porter, lab immediately prepare box
(7] 2
= s D
a I % g G When further products required, porter sent to lab for collection for next
B == MH box
MH Prescription BLOOD STATION o« I g * One cool box with further products released at a time
template [ o o e s e g ] = * Mirrors MHP
Display of : & Andestheilc Nuress : | = ‘Blood Station’ in theatre
components used [ 5 I . Designated area inside operating theatre, close to anaesthetic room door
to allow easy access for porters in ‘outside’ clothing and communication
I between nurses and porters
L - Nursing staff check products and documentation
' ol o o o ' i . Nurses quickly alert clinical staff of the arrival of additional products
[ ) Anaesthetist 2: : - ‘Major Haemorrhage prescription' in clear view
1 gl oversees MH H = Emergency management checklists for anaesthetists
e — -
- Equipment checklists for anaesthetic nurses
. PATIENT Anaesthetist 1 ) - .
i = To manage airway, ventilation and medication
: —.— = Anacsthetistir 1 Anaesthetist 2 ) ) )
P airway, ventilation H e To oversee MH and review lab and point of care testing

L — 3admedication 0

Transfusion of balanced ratios
- Follow MH protocol
= Monitor using laboratory tests and near-patient testing

- Do not omit components based on normal testing while bleeding
continues

- Reduce waste by returning unused components on MH stand down

Transfusion Medicine, Volume: 28, Issue: 4, Pages: 284-289, First published: 02 February 2018, DOI: (10.1111/tme.12507)
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Recommendations

 Drills in Theatre/other wards where Code Reds
likely (already in place in ED and desktop exercise in
SVPH)

- Major Haemorrhage Team proposal sent to
Surgical/Medical Subgroups - needs resourcing

e Code Red Porter for wards
« Scribe/Documentation
« Consider Specific protocols (Trauma, Vascular, Gl)
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Major Obstetric Haemorrhage W Hospital

 MOH is defined as loss >1.5L or any loss
with signs of hypovolaemic shock

 3rd highest direct cause of maternal
mortality

— Significant cause of morbidity in “Near Miss
Audits”

« Antepartum or post partum - often both
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Post Partum Haemorrhage RS Hospital

Post Partum Haemorrhage - a blood loss
>500mls or maternal signs of hypovolaemic
shock

Massive PPH - a cumulative blood loss
>1,500mls or ongoing severe bleeding, clinical
shock, patient unstable or consultant suspicion

Primary PPH - Occurs within 24hrs of delivery

Secondary PPH - Occurs following 24hrs &
within 6 weeks of delivery



HSE Guidelines

« Need revision

« TXA upfront

 Fibrinogen - not cryo
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Transfusion Emergency
phone Ext ;3584

On call; bleep 101 or
mobile:086 3853277
Bedroom 3109

Emergency O Red Celis
location of supply-

* 3 0O Neg-theatrefridge
* 3 further O neg —lab
Time to receive at
clinical area: Group
specific uncrossmatched
red cells: 15-20 mins.

Crossmatched blood:
minimum 1 hour

Consultant
Haematologist-RBotain
Lab/ call SVUH switch
2654533

!

Haemorrhage Control
Correct_Diagnosis:
(Perineum/Vagina/cervix
fUterus)
Treatment (no specific

| _order)
Drugs:
* Tranexamic Acid 1gm
bolus
* IV Ergometrine 500mcg
* Syntocinen in IV infusion
(401U in 1 Litre NACL)
250mis/hr -do not free flow.
* Misoprostol 800mg PR/
sublingually.
* Carboprost tromethaming
injection (Haemabate)
0.25mg IM repeated at
inervals of not lessthan
15minsto a max. of 8 doses.

Cumulative blood loss >1500mis
Ongoing severe bleeding e.g.: 150mis/min,

Clinical shock/Patient unstable/Consultant suspicion

call for help: 2222

‘Massive Haemorrhage, Location
Alert Emergency response team ) induding blood

transfusion laboratory, portering / transport staff)
Consultant involvement essential

-

Take bloods and send to lab
G & XM, FEC, PT, APTT, Fibrinogen, USE, Ca’+
NET: ROTEM & ABG
Request 6 Units of Red Cells asap & Follow the
ROTEM Pathway for additional products
If ROTEM not ilable request Massive
Haemorrhage Pack 1
Ccraplas 2units
1 pool platelets (on standby)
Fibrinogen 2g (4g if fib<2r/l)

Large bore IV access
ART+/- CVP
+/- Rapid infuser
Continuous cardiac monitoring

Prevent Hypothermia
Use fluid warming device
Used forced air warming

.

Give MHP 1 (including 1 pool platelets if pits < 75)

Reassess
Continuing haemarrhage requiring.
transfusian.
Take bloods and send to the lab every 30
mins while pathway activated:
FBC, PT, APTT, Fibrinogen, U&E, Ca*+

ROTEM.: ABG

.

Consider 10mis Calcium
chiloride 10% over mins
Consider HCO3 if acidotic
CONSIDER CELL SALVAGE

Order Massive haemorrhage Pack 2
Redcells 4units
Octaplas 4units
Platelets 1 pool/dose
Request 4g Fibrinogen if fibrinogen <2g/l

. N
Give MHP 2
. N
Once MHP 2 administered, repeat bloods
FBC, PT, APTT, Fibrinogen, U&E,
ROTEM: ABG
To inform lab if further blood component
needed

Aimsfor therapy

Aim for

Hb 8-10g/dl
Platelets 275x109/1

PT ratio <15

APTT ratio <15
Fibrinogen >2.0g/1

Ca*+ >1mmoilfl
Temp >36°C

pH >7.35 (on ABG)

Monitor for hyperkalaemia
Monitor for hyperglycaemia
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ROTEM® Guided Obstetric MOHP

oscillating axis (+-4,75°) LED light source

( ) ® e
mirror
couhterforce sprin I |
detecto —
ball bearing ﬁ 9 & data processor’

cuvette + sample

temperature

controlled

clot formation e temnnovations GmbH
cuvette holder om Innovations Gm
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« The ROTEM standard parameters can be used to
determine a specific coagulopathy and guide targeted
blood product replacement

100
80 LOT

60
40

20
0]

Amplitude in mm (Firmness)

Clotting time
CFT Clot formation time
MCF Maximum clot firmness

—> A5 Amplitude 5 min after CT
ML Maximum lysis
‘CT_ LOT Lysis Onset Time

(0] 10 20 30 40 50 60
Time in min



MHP ROTEM-GUIDED PROTOCOL
[For use in major obstetric haemarrhage)

Blood loss =1500m |7
Clinically unstable patient?
Consultant suspicion?

|

v

FIBTEM AS <11mm - Give fibrinogen concentrate

G Fibrinogen <2g/L AL 7-11mm = 4g
AL <?mm = bE
Give Tranexamic Acid 1g 1 . R“'E\;:'HEM AE FIBTEM A5 =12mm
Bolemernzation thril
(if not already given) ocus on fi ﬂrFJtln.r.mgfen =2grL
= No fibrinogen
required

2

Focus on P t Optimisation
Temp >36'C Hb>Bg/dL pH>7.2 lonised Ca® >1




SVUH Protocol Changes 2019

« Prompt to perform regular Haemostatic
Monitoring including Ca++ (30 mins, then
hourly)

2 doses of Emergency Platelets in stock
2 Units Thawed Plasma immediately available
Pre-Hospital Transfusion transfusion



Pre-Thawed Plasma for Major
Haemorrhage
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« Octapharma® extended shelf life of thawed Plasma to 5
days

« SVUH reviewed feasibility of having pre-thawed Plasma
available for use in Code Red/Major Haemorrhage situations

 Introduced this change in Summer 2019

— 2 group AB/A pre-thawed Plasma available for Emergency release
at all times in SVUH Blood Bank

« (Code Red/Major Haemorrhage Pack A now has:
— 4 RCC & 2 Plasma ready to go immediately
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Plasma Wastage
« Plasma wastage to a0 (Thawed not used)

date is comparableto .
wastage prior to this
change

o

« Requirement for ’

stringent inventory !
management of the 1
pre-thawed Plasma by | | “ II
Medical Scientists 0

Jan Feb March Apriil  May June July Aug  Sept Oct

[€,]

o

(€]

W 2018 W 2019 w2020
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Extended Plasma Shelf Life ¥ i L R

Benefits: Difficulties:

» Stringent stock management of pre-

> 2 Plasma available thawed Plasma required

immediately for Code

Red/Major » Plasma thawed for <24 hours can be
Haemorrhage used for all patients

> Plasma available in » Plasma thawed >24 hours can only
Pre-Hospital setting be used for bleeding patients

» Requires segregation of Plasma
» Plasma can be , ,
administered earlier » LIMS unable to assign expiry date to
Plasma - manually intervene



Management of Pre-Thawed
Plasma
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Selection of
plasma

Named Patient
Non-Bleeding

Bleeding Patient

Issue 4 ONeg RCC from
Issue & 2AB/A plasma
from stock Fridge

Check pre-thawed
plasma available in the
box labelled "Plasma
Defrosted <24hrs’

Patients ABO

gl;’gzisr;t\;saﬁsge group available

Group AB/A

thawed plasma
available

Proceed to thaw Check for pre-thawed
patients ABO group plasma in stock fridge

No plasma available for

patients ABO group
- - No - Proceed to
Plasma available in

Patients ABO group

Yes - Select & thaw AB or A

Issue to Patient plasma

Group AB/A thawed
Yes - Select and plasma available

Issue
NO -Proceed to thaw
patients ABO group

es - Select & Issue to
patient




Practical Based On-call v
Training
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 Discussion at On-Call meetings

« Suggestion box for On-Call staff

— Main area of concern is response to Code
Red/Major Haemorrhage

« Blood Bank staff developed laboratory
based practical sessions for On-Call staff
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Scenario 1

You receive a call to activate a Code Red. There is
no historical group on file for the patient.

« What group do you select for PACK A and how
do you result it:
— RCCS (Emergency Release/El/Suitable/Compatible)
— Plasma

 If there are only 2 pre-thawed Plasma available:
— What group do you defrost
— How do you issue it
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You receive a call to activate a Code Red. There is
one sample on file taken 4 days ago. Patient group
is BPos. No units transfused in the last 3 months.

« What group do you select for PACK A and how
do you result it:

— RCCS (Emergency Release/El/Suitable/Compatible)
— Plasma

 If there are only 2 pre-thawed Plasma available:
— What group do you defrost
— How do you issue it
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Future Plans T T xour

« User satisfaction survey planned

« Thorough review to be performed 1 year post
implementation

« Switch to Lyoplas - add Fibrinogen/PCC to Pre-Hospital
Box

« Possible MSc project carrying out in-house review of
factor levels throughout thawed Plasma storage period

We welcome any comments/suggestions from the
audience
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