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eral guide to appropriate practice, to be followed subject to the circumstances,
t and patient's preferences in each individual case. It is designed to provide

ation to assist decision making. Recommendations contained herein are based on the
Bvailable evidence published up to July 2010 (Question 1), September 2010 (Questions 2

and March 2011 (Question 4). The relevance and appropriateness of the information and
recommendations in this document depend on the individual circumstances. Moreover, the
recommendations and guidelines are subject to change over time.

Each of the parties involved in developing this document expressly disclaims and accepts no
responsibility for any undesirable consequences arising from relying on the information or
recommendations contained herein.
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Patient Blood Management Guidelines:
Module 4 - Critical Care

Development of this quick reference guide was achieved through clinical input and
expertise of representatives from the colleges and societies listed belo
patient blood management advocate (see Appendix A in the Modul
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Australian and New Zealand Intensive Care Society

College of Intensive Care Medicine of Australia and
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unding, secretariat and project management was provided by the National Blood

Authority, Australia. The development of the final recommendations has not been
influenced by the views or interests of the funding body.
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Abbreviations and acronyms

ACS acute coronary syndrome

ALl acute lung injury

ARDS acute respiratory distress syndrome
ASBT Australasian Society of Blood Transfusion

CRASH  Clinical Randomisation of an Antifibrinolytic in Significant¥§@emorrhage

CRG Clinical/Consumer Reference Group
ESA erythropoiesis-stimulating agent
FFP fresh frozen plasma

Gl gastrointestinal

Hb haemoglobin

ICU intensive care unit

INR international normalised
Ml myocardial inf:
NBA National

NHMRC  Nati Research Council
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1. Introduction

The Patient Blood Management Guidelines: Module 4 — Critical Care' (Module 4 —
Critical Care), is the fourth in a series of six modules that focus on evidence-based
patient blood management. The other five modules are critical bleeding/massive
transfusion, perioperative, medical, obstetrics and paediatrics/neonates. Together,
Module 2 — Perioperative and Module 3 - Medical cover all the patient groups
addressed by the 2001 document Clinical Practice Guidelines on the Use gf§B
Components? (National Health and Medical Research Council/Australa
Society of Blood Transfusion, NHMRC/ASBT). Thus, the 2001 guideli
been replaced.

Module 4 — Critical Care was developed by a Clinical/Consu
(CRG) representing specialist colleges, organisations and
participation of the clinical community.

This quick reference guide of Module 4 — Critical

» asummary of the recommendations
on evidence from a systematic review

» asummary of the practice points th
consensus decision maki

Details of the systematic review ment of Module 4 — Critical
Care, for which the elec cluded articles published between 1966
and July 2010 (Questj (Questions 2 and 3) and March 2011
(Question 4), are givelli s** available on the National Blood

Authority (NBA) web
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2. Development of recommendations
and practice points

Recommendations

The CRG developed recommendations where sufficient evidence was g
from the systematic review of the literature. The recommendation
been carefully worded to reflect the strength of the body of evidgnce?

were set by the NHMRC:

Body of evidence can be trusted to

GRADEA

Body of evidence can be
most situations

GRADE B

GRADE C recommendation(s)

GRADE D mendations must be applied

nce to ensure good clinical practice. These points are
gong the members of the committee.
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3. Categorisation of recommendations
and practice points

The following table categorises the recommendations and practice points
according to different elements of patient blood management. It also identifies
where to find the recommendations and practice points within this quick refi
guide and Module 4 — Critical Care, where references are provided.

This section is followed by a series of tables giving the full recommenda and
practice points for each element.

OF PA RECO DATIO PRA R A 0 R A
BLOOD MANA PO 0 Q ONO
R 0D

Non-transfusion interventions

Erythropoiesis- R2 - > 32
stimulating agents

Appropriate transfusion practices

Red blood cells R1 P 4.1 31
Fresh frozen - Pp5-7 4.3 331
plasma

Fibrinogen PR8-9 L4 322

concentrate and
cryoprecipitatg

PP10-12 | 45 333
PP13 4.6 3.41
PP14-15 | 4.7 3.4.2
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4. Recommendations and practice points

4.1 Red blood cells

RECOMMENDATION - red blood cells

In critically ill patients, a restrictive transfusion stratg@’should be
employed (Grade B).

GRADE B

PRACTICE POINTS - red blood cells

RBC transfusion should not be dict:
alone, but should also be based on a
clinical status.

ation of 70-90 g/L, RBC transfusion is not

ed with reduced mortality. The decision to transfuse
ients (with a single unit followed by reassessment) should
based on the need to relieve clinical sighs and symptoms
of anaemia.

= Hb concentration >90 g/L, RBC transfusion is
generally unnecessary.

For patients undergoing cardiac surgery, refer to Patient Blood Management
Guidelines: Module 2 - Perioperative;* for patients with active bleeding, refer
to Patient Blood Management Guidelines: Module 1 - Critical Bleeding/
Massive Transfusion.®
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For patients with ACS, the following guidance is taken from
Patient Blood Management Guidelines: Module 3 — Medical.”
In ACS patients with a:

Hb concentration <80 g/L, RBC transfusion may be associated
with reduced mortality and is likely to be appropriate (see PP5
of Module 3).

Hb concentration of 80-100 g/L, the effect of RBC trag
on mortality is uncertain and may be associated v
increased risk of recurrence of Ml (see PP6 of
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4.3 Fresh frozen plasma

PRACTICE POINTS - fre en plasma

The routine use of FFP in critically ill patients with coagulopathy
is not advised. The underlying causes of coagulopathy should
be identified.

The administration of FFP may be independently a:
adverse events, including ARDS and ALI. The degisi

the relative risks and benefits.

Assessment of bleeding risk is col
consideration of patients’ clinical st
parameters. Specialist haematology
However, patients with

ergo invasive
s bleeding; higher

PRACTICE PC 'NITS — fibrin - zen concentrate and cryoprecipitate

Use of cryoprecipitate and fibrinogen concentrate
in critically ill patients with coagulopathy is not advised.
derlying causes of coagulopathy should be identified.

The effect of cryoprecipitate and fibrinogen on transfusion-related
serious adverse events is uncertain. The decision to transfuse
cryoprecipitate or fibrinogen to an individual patient should take
into account the relative risks and benefits.

P, practice point
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4.5 Platelet transfusion

PRACTICE POINTS - platelet transfusion

The effect of platelet transfusion on transfusion-related serious
adverse events is uncertain. The decision to transfuse platelets
to an individual patient should take into account the relative
and benefits.

In critically ill patients, in the absence of acute bleedj
administration of platelets may be considered a
platelet count of <20 x10°/L.

Assessment of bleeding risk is complex
consideration of patients' clinical status
parameters. Specialist haematology advic
However, patients with a plat
undergo invasive proceduy
bleeding; lower platelet cou
clinical situations.

ICU, intensive care unit; PP, practice point

4.6 Cell salvagg

PRACTICE POIN" - cell salvag

a patients and patients undergoing emergency
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4.7 Tranexamic acid

RECOMME IONS - tranexamic acid

In acutely bleeding critically ill trauma patients, TXA should be
administered within 3 hours of injury (Grade B).

GRADE B
In critically ill patients with upper Gl bleeding, consi
TXA (Grade C).

GRADE C

PRACTICE POINTS - tranexamic acid

CRASH, Clinical Randomisatio
gastrointestinal; PP, practice p:
TXA, tranexamic acid

TXA should be given as early as pos
of injury. The late administration of i and may
be harmful.

The suggested dose

2 1 g bolus followed
e administered in the

cant Haemorrhage; GI,
. RCT, randomised controlled trial;
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5. Massive transfusion protocol (MTP) template

The MTP template is given below. This section discusses local adaptation of the
template MTP, and development of guidelines on activation and cessation of
the MTP.

5.1 Local adaptation
A multidisciplinary team should adapt the MTP template to:

»  incorporate the recommendations and practice points prg
Critical Bleeding/Massive Transfusion

» takeinto account local resources (e.g. access to blol

»  provide details of how components will be delivered
and location

= include supporting information that e
support staff will communicate

= highlight the need for early commu
transfusion specialist.

The local facility sho
the roles an on
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5.2 Activation and cessation

The multidisciplinary team should also develop guidelines for the activation and
cessation of the MTP. This will help to ensure that the MTP is used appropriately,
and wastage of blood components is minimised.

Activation of the MTP should take into account:
=  cause and rate of the haemorrhage

»  mechanism of injury (if present)

= current physiological state
» likely requirement for ongoing blood component s

The MTP template given here includes suggestions
MTP. The guidelines on activation and cessation of th
communicated to all relevant staff.

Use of the MTP should be audited. \

Patient Blood Management Guidelines: Module 4 | Critical Care "



e

e tra Oh protoco P) template 5433
3%
Senior clinician determines that patient meets criteria for MTP activation j
Baseline:

Full blood count, coagulation screen (PT, INR, APTT, fibrinogen), bigche
arterial blood gases

v

Notify transfusion laboratory (insert co

‘Activate MTP’

Laboratory staff v

« Notify haematologist/transfusion speci
« Prepare and issue blood components
as requested

« Anticipate repeat testing and
blood component requir onsider:?

1 adult therapeutic dose platelets
« tranexamic acid in trauma patients

¢ Include:?
« cryoprecipitate if fibrinogen < 1 g/L

20r locally agreed configuration j

v

J [ Bleeding controlled? ]

v

Notify transfusion laboratory to:

‘Cease MTP’
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teestrisstbttees
s

This information, developed by co;isensin's broadly covers
be included in a Iocal MTP.

sreeee e ....-. trteeee

Sr00stbees Ieertee

This template can be used to dsvmopan:M:rP to meet tne.needs
institution’s patient populatlon.and msnu rces. 3

+4PIIEILI LI LIS

OPTIMISE:
* oxygenation
« cardiac output

« tissue perfusion

» metabolic state

MONITOR
(every 30-60 mins):

« full blood count

« coagulation s

* Ca?+> 1.1 mmol/L

« platelets > 50 x 10°/L

* PT/APTT < 1.5 x normal
*INR<15

« fibrinogen > 1.0 g/L

*The numerical representation of base excess can be shown differently in varying texts. Please be
aware that for the purposes of this template, a base excess of <-6 refers to a base excess of -5, -4, -3
and so forth. A base excess of -7, -8, -9 and so on is associated with a worsening prognosis. The normal
range for base excess is -2 - +2.
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duggested criteria

« Actual or anticipated 4 units RBC in < 4 hrs, + haemodynamically
unstable, +/- anticipated ongoing bleeding

« Severe thoracic, abdominal, pelvic or multiple long bone trauma

* Major obstetric, gastrointestinal or surgical bleeding

Initial management of bleedin

* Identify cause
* Initial measures:
- compression
- tourniquet
- packing
« Surgical assessment:

ell salvage

e of cell salvage where appropriate

2 1 adult therapeutic dose
INR>1.5 FFP 15 mL/kg?

Fibrinogen < 1.0 g/L cryoprecipitate 3—4 g2
Tranexamic acid loading dose 1 g over
10 min, then infusion of 1 g
over 8 hrs

@ Local transfusion laboratory to advise on number of units
needed to provide this dose
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* This informat ’:'Eééw?éfopéd by ca
~ beincluded in Hoch

- This tempmenan be used to d
msﬂnmoas:patiem populatio

Resuscitation

« Avoid hypothermia, institute active warming

* Avoid excessive crystalloid

« Tolerate permissive hypotension (BP 80—100 mmHg systolic)
until active bleeding controlled

» Do not use haemoglobin alone as a transfusion trigger

Special clinical situations

» Warfarin:
« add vitamin K, prothrombinex/FFP
* Obstetric haemorrhage:
« early DIC often present; consider
* Head injury:
« aim for platelet count > 100 x 10
* permissive hypotengion contraj

Consideratiois for use of rFVila®

urgical or radiological measures to control bleeding, and
e blood component replacement, and

ose with haematologist/transfusion specialist

b rFVlla is not licensed for use in this situation; all use must be part of practice review.

BG arterial blood gas DIC disseminated intravascular coagulation
FFP fresh frozen plasma PT prothrombin time
APTT activated partial thromboplastin time FBC full blood count
INR international normalised ratio RBC red blood cell
BP blood pressure rFVila activated recombinant factor VII
MTP massive transfusion protocol
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6. Product information

Forinformation on blood products available in Australia, see the website of the
Australian Red Cross Blood Service (www.transfusion.com.au).

Forinformation on blood products available in New Zealand, see the website of the
New Zealand Blood Service (www.nzblood.co.nz).
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