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Module 3 — Medical
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Abbreviations and acronyms

ACS acute coronary syndrome

AHCDO  Australian Haemophilia Centre Directors' Organisation
AHMAC  Australian Health Ministers' Advisory Council

AIDS acquired immunodeficiency syndrome

ANZSBT  Australian & New Zealand Society of Blood Transfusion
APTT activated partial thromboplastin time

ASBT Australasian Society of Blood Transfusion
CARI Caring for Australians with Renal Impairment
CHF chronic heart failure

CKD chronic kidney disease

col conflict of interest

CRG Clinical/Consumer Reference Group

CTEPC Clinical, Technical and Ethical Principal Commitee
DIC disseminated intravascular coagulation

DNA deoxyribonucleic acid \
ES evidence statement

ESA erythropoiesis-stimulating age

EWG Expert Working Grou

FACT Functional Assessm@Rt of Cancer\liherapy
FFP

FID

Hb

HIF

HIT thrombocytopaenia

HIV immunodeficiency virus

HSCT haem@eopoietic stem cell transplantation
IBD inflammatory bowel disease

IV intravenous

INR international normalised ratio

JBC Jurisdictional Blood Committee

MDS myelodysplastic syndrome

Ml myocardial infarction

NBA National Blood Authority

NHMRC  National Health and Medical Research Council
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NYHA New York Heart Association
NZBS New Zealand Blood Service

PBS Pharmaceutical Benefits Scheme

PICO population, intervention, comparator and outcome
PP practice point

PPO population, predictor and outcome

PRO population, risk factor and outcome

PT prothrombin time

R recommendation

RBC red blood cell

RCT randomised controlled trial

SCoH Standing Committee on Health
SF-36 Short Form-36

TGA Therapeutic Goods Administration
TTP thrombotic thrombocytopenic purpura
WHO World Health Organization \
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Executive summary

This document, Patient Blood Management Guidelines: Module 3 — Medical, is the third in a series of six
modules that focus on evidence-based patient blood management. The other five modules are critical
bleeding/massive transfusion, perioperative, critical care, obstetrics and paediatrics (including 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 of Blood Components' (National Health and
Medical Research Council/Australasian Society of Blood Transfusion, NHMRC/ASBT). Thus, the 2001
guidelines have now been replaced.

This document was developed by a Clinical/Consumer Reference Group (CRG) representing specialist
colleges, organisations and societies, with the active participation of the clinical community.

This executive summary includes:

= asummary of the recommendations that were developed by the CRG, basg
a systematic review

= asummary of the practice points that were developed by the CRG
decision making.

technical report that accompanies this document.

Materials relevant to consumers and to clinicians managi
accompany this module; these materials will be avail
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Summary of recommendations
and practice points

The CRG developed recommendations where sufficient evidence was available from the systematic
review of the literature. The recommendations have been carefully worded to reflect the strength of the
body of evidence. Each recommendation has been given a grade, using the following definitions, set by
the NHMRC:

GRADE A Body of evidence can be trusted to guide practice

GRADE B Body of evidence can be trusted to guide practice in most situationg

LLILE

GRADE C Body of evidence provides some support for recommendatjon d
be taken in its application
GRADE D Body of evidence is weak and recommendations m
The CRG developed practice points where the systematic review f high-quality data to

produce evidence-based recommendations, but the CR
good clinical practice. These points are based on con

ire guidance to ensure
members of the committee.
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1 Introducti

Patient blood management aims to ifaprova@linical outcomes by avoiding
unnecessary exposure to blood compo . ludes the three pillars of:

» optimisation of blood volu ass

rance of anaemia.

Patient blood g 0 im¥Ses the use of donor blood and reduces

transfusio
If the patie apy for anaemia, thrombocytopaenia or coagulopathy,
tra d not be a default decision. Instead, the decision on whether

questions, and should answer those questions.

Patient Blood Management Guidelines: Module 3 | Medical 15



This document, Patient Blood Management Guidelines: Module 3 — Medical, is the third in a series of six
modules that focus on evidence-based patient blood management. The other five modules are listed in
Table 1.1, below. Together, Module 2 (Perioperative) and Module 3 (Medical) cover all the patient groups
addressed by the 2001 document Clinical Practice Guidelines on the Use of Blood Components' (National
Health and Medical Research Council/Australasian Society of Blood Transfusion, NHMRC/ASBT). Thus,
the 2001 guidelines have now been replaced.

This module is intended to assist and guide clinical decisions and coordination of health-care across
the primary, secondary and tertiary care settings for patients with acute or chronic medical conditions
requiring haematological intervention. Transfusion decisions for patients should also take into account
each individual's clinical circumstances and physiological status, and their treatment preferences

and choices.

Revision of the 2001 guidelines' was needed because of the:

= increasing evidence of transfusion-related adverse outcomes, leading to the

transfusion in the management of anaemia

= variable (and frequently poor) compliance with the recommendati
high degree of variation in transfusion practices

» failure of the guidelines to address a range of clinical settin
commonly required, including critical bleeding and massive tr.
obstetrics and paediatrics.

1.1 Development uidelines

In response to the situation outlined abov ustralia & New Zealand Society of Blood
Transfusion (ANZSBT) and the Nati hority (NBA)? agreed to develop a series of six patient-
focused, evidence-based modul rise new patient blood management guidelines.

The six modules of the guidelin

1l 5—Obstetrics

6 — Paediatrics/Neonates

@ The structure of the Australian blood sector is outlined in Appendix C.

16 Patient Blood Management Guidelines: Module 3 | Medical



1.2 Governance structure

A multilevel management framework was established by the NBA to coordinate the development of
the new patient blood management guidelines. The management framework (illustrated in Appendix A)
consists of:

= aSteering Committee, responsible for the overall development and governance of the entire project
= an Expert Working Group (EWG), responsible for clinical oversight and integration of the six modules

= Clinical/Consumer Reference Groups (CRGs —one for each of the six modules), with membership
including representation from relevant colleges, societies and consumer groups, to provide expert
knowledge and input

5
(m g
5
o
o
c
(a]
=f
o
=]

= systematic reviewers and a technical writer, contracted by the NBA to revie
develop a draft of each module

L

= anindependent systematic review expert, to provide advice and me
reviewers, technical writer, EWG and CRGs; and to ensure that th
revised guidelines comply with NHMRC requirements.

The NBA provided the secretariat, project funding and project m
alist of colleges and societies that have endorsed these guideline
the bodies involved in governance of the guidelines. Detai
and updated are provided in Chapter 6.

1.3 Structure of the ent
and related rials

1.3.1 The document

This module includes:

= recommendat 3 idence from the systematic review

require guidance to ensure good clinical practice.

ns and practice points are summarised in the Executive summary, and given by

clinical conditioryin Appendix F.

The remainder of this document includes:

= anoutline of the methods used to develop the clinical research questions, undertake a systematic
review of the literature, and develop recommendations and practice points (Chapter 2)

»  clinical practice guidance, setting out the main findings of the systematic review and other
considerations documented by the CRG, and recommendations and practice points, as appropriate
(Chapter 3)

° http://www.blood.gov.au/

Patient Blood Management Guidelines: Module 3 | Medical 17



background material on clinical issues not covered by the systematic review (Chapter 4)
recommendations for future directions (Chapter 5)

information on implementing, evaluating and maintaining the guidelines (Chapter 6).

The document also includes appendixes that provide an overview of the blood sectors in Australia

and New Zealand, membership of the governance bodies for guideline development, information on
transfusion risks, a process report, information about blood components and the recommendations and
practice points listed by clinical condition. Finally, the document contains a list of references.

1.3.2 Related materials

Materials relevant to clinicians will be developed to accompany this module; these materials will be
available online and in print from the NBA.

The technical report that underpins this document is available online, in two vg

18

\olume 1

This volume contains background information and the results of
to the clinical questions posed within this guideline.™

\olume 2

Patient Blood Management Guidelines: Module 3 | Medical
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2 Methods

inical@hactice guidelines that meet

The development of evidence-base
NHMRC standards involves developing ical research questions,
systematically reviewing the tifi e for evidence related to those
questions, and then develgpi rading récommendations based on a
structured assessme i '2The methods used in applying this
process to the develo i le are outlined below, and are given in
ports. A summary of the overall process for
n in Appendix D.
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2.1 Clinical research questions -
development and details

Between April and June 2009, the relevant clinical research questions for this module were developed,
prioritised, combined and refined by the EWG, the independent systematic review expert and the CRG
(Appendix A). The process resulted in two different types of questions — those that are specific to this

module, and those that are generic (i.e. relevant to all six modules that make up the guidelines).

The specific and generic questions were crafted in such a way that they attempted to provide answers in
clinically relevant areas of uncertainty. The questions were further refined through consultation among
the systematic reviewer, CRG, NBA and independent systematic review expert. Details of research
question criteria are presented in Volume 1 of the technical report.™

2.2 Review and research

2.2.1 Systematic review process

and the generic questions relevant to all six modules. T
Box 2.1.

trat were designed, as detailed in Volume 2
van tronic databases, bibliographies of
by eXpert members of the CRG. The search

To answer these questions, comprehensive sear
of the technical report. Searches were conducted in
studies identified as relevant, and literat

papers addressing these popula ifi ideration by the CRG. No papers were identified that
addressed these populations s

The systematic review ing
n 1966 and July 2010. Identification of relevant evidence
onducted in accordance with NHMRC standards and procedures for

thRansfusion rate? was not included in this review, but was covered
ent Patient Blood Management Guidelines: Module 1 - Critical Bleeding/

22 Patient Blood Management Guidelines: Module 3 | Medical



Box 2.1 Systematic review questions

Questions 1 -5 are relevant to all six modules of these guidelines; Question 6 is specific to
medical transfusion (i.e. to this module).

»  Question 1 -In medical patients, is anaemia an independent risk factor for adverse
outcomes? (Aetiological question)

= Question 2 —In medical patients, what is the effect of RBC transfusion on patient
outcomes? (Interventional question)

»  Question 3 —In medical patients, what is the effect of non-transfusion interventions to
increase Hb concentration on morbidity, mortality and need for RBC blood transfusion?
(Interventional question)

normalised ratio; PT, prothrombin time; RBC, red bloo

2.2.2 Background material

Material relevant to background q
of CRG members. Sources includ
articles, series yearbooks and ot
were not applied. The questions

thered by fellows or registrars under the supervision
, grey literature, published scientific and review
dical literature; however, systematic review processes
listed in Box 2.2.

Box 2.2 Back

the respBnse, guide if further transfusions are required and avoid over-transfusion?

ESA, erythropoiesis-stimulating agent; Hb, haemoglobin

Patient Blood Management Guidelines: Module 3 | Medical
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2.3 Development of evidence statements,
recommendations and practice points

For each research question addressed by the systematic review, the body of evidence was consolidated
into evidence statements and rated according to the matrix shown in Table 2.1 (below), which considers
five domains: evidence base, consistency, clinical impact, generalisability and applicability. For included
studies, evidence base and consistency were derived directly from the literature identified for each
research question, whereas clinical impact, generalisability and applicability were assessed with guidance
from the CRG. To ensure that the best available evidence was used, studies of higher levels of evidence
(i.e. Levels | or ll) were included in preference to those presenting lower levels of evidence (i.e. Levels Ill or
IV). This minimised the potential for bias in the evidence base for each systematmally reviewed question.
However, lower level studies were reviewed where evidence was not available in gl studies for
any of the primary outcomes.

= the question type was interventional - that is, it evaluated t

ossible to develop evidence-
ints through a consensus-based

Where there was insufficient quality or quantity of ey
based recommendations. In this situation, the C
process, to guide clinical practice.

For prognostic and aetiological questions
associated with a particular factor; thus, it
for a change in practice. Instead, th
guide practice) was informed by i etiologic review, and by clinical experience.

24 Patient Blood Management Guidelines: Module 3 | Medical



Table 2.1 Body of evidence matrix

COMPONENT A(vvY) B(vv) (%] D (X)
Excellent Good Satisfactory Poor
Evidence base Several Level lor I One or two Level Il Level lll studies with | Level IV studies,
studies with low studies with low low risk of bias, or or Level | -l studies
risk of bias risk of bias or a Level | or Il studies with high risk of bias
systematic review, with moderate risk
or multiple Level IIl | of bias
studies with low
risk of bias
Consistency All studies Most studies Some inconsistency | Evidenceis
consistent consistent and reflecting genuine apsistent
inconsistency can uncertainty aroug
be explained
Clinical impact Very large Substantial
Generalisability Population/s Population/s Po

studied in the body | studied in the body
of evidence arethe | of evidence are
same as the target | similar to the target
population for the population for,
guideline guideline

of evidence are
different to the
. target population
clinically and itis hard to
to apply judge whether
this evidencetothe | itissensible to
target population generalise to the
or the guideline target population
for the guideline

Applicability Probably applicable Not applicable to
to the Australian the Australian
health-care context, health-care context

with some caveats

Source: NHMRC 2009™

GRADE B By of evidence can be trusted to guide practice in most situations

{

GRADE C Body of evidence provides some support for recommendation(s) but care should be

taken in its application

GRADE D Body of evidence is weak and recommendations must be applied with caution

—

Source: NHMRC 2009™

Patient Blood Management Guidelines: Module 3 | Medical 25
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3 Clinical gug e

m of recommendations

(based on evidence) and practice points e RG consensus). The guidance
is organised around the six q i ed the basis of the systematic
review. Full details of the fi atic review are given in the

search for or limit retrieval of articles

to studies tha s omic, Aboriginal or Torres Strait Islander
subgroups ther rs were required to isolate any papers
addressin igns for specific consideration by the CRG. No papers
were identifi at addressed these populations specifically. The experience of

mal ing with Aboriginal and Torres Strait Islander communities
sug te of anaemia. This has particularly influenced their care of
childr d pregnant women. As has been noted in the past, there is a paucity

ion evidence regarding the prevalence and aetiology of anaemia in
Aborigindl and Torres Strait Islander populations. Given the burden of disease
carried by these populations, research in this area is overdue and Aboriginal
communities may wish to initiate research that could help ensure that the
urgent need to provide high quality, targeted care is better informed.
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3.1 Effect of anaemia on outcomes

Question 1 (Aetiological question)

In medical patients, is anaemia an independent risk factor for adverse outcomes?

Anaemia as defined by the World Health Organization (WHO) is a haemoglobin (Hb) level of <130 g/L in
males and <120 g/L in females. It has been assumed that patients with coronary, cerebrovascular or
respiratory diseases, or even the elderly, tolerate anaemia poorly, and therefore suffer from increased

However, they do not prove that anaemia causes these at correction of the anaemia will
reverse the outcomes.

3.1.1 Acute coronary syndrome

- =
g 8 3§ £
[ E w =
Q [7] = = =)
] et - = o
5 u S o kY]
EVIDENCE STATEMEQ o 2 = % —&
> o =
acute coronary svi d L (W] () (&) <
Es1q | Inpatien | e independently |, | | v | s
associated Wil |I-cause mortality.
£S12 heeffectofanaemiaon ||, | v | s
grtality is uncertain.
atients with NSTE-ACS, anaemia is
ES1.3 i dently associated with Ml and v NA v Y v

ACS, acute coronary syndrome; ES, evidence statement; MI, myocardial infarction; NSTE-ACS, non-ST segment
elevation acute coronary syndrome

vv~=A; v~=B; NA, not applicable (see Table 2.1)
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Twelve prospective cohort studies (Level Il) were included for the ACS population; 10 provided evidence for
mortality,”*?* and 4 for composite or cardiovascular outcomes.?22%

A fair-quality study showed that anaemia, as defined by WHO, was an independent risk factor for all-
cause mortality and death due to progressive heart failure in patients diagnosed with acute myocardial
infarction (Ml), but was not an independent risk factor for sudden cardiac death.’ In a study by Valeur

et al, WHO-defined anaemia was an independent risk factor for mortality in patients with ACS with

heart failure only."® This study also showed that a one standard deviation increase in Hb resulted in a
significantly decreased risk of all-cause mortality (12% reduction) and death due to progressive heart
failure (20% reduction). Most of the analyses showed that Hb concentrations below 150 - 160 g/L were a
significant independent risk factor for 30-day mortality.’ In addition, a 10 g/L decrease in Hb significantly
increased the risk of mortality.

0
In summary, the results were generally consistent across all included studies, with most suggesting that 5
anaemia is an independent risk factor for mortality and adverse cardiovascular ou vidence from é'
one large good-quality study suggests that any decrease in baseline Hb concenif@ dssmciated with fass.
an increased risk of mortality.™ =}
o
5
3.1.2 Heart failure A
=
= w
g 5z
E R =
I © 8
EVIDENCE STATEMENTS - = % _é
heart failure o O G <
ES14 !n patients with hear.t failure_, ana Y, Y, JIY Y,
independently associated with m
In patients with heart faj
ES15 be mglependentl\/ asso NA X Y, Y,
functional or performa
of life.

ES, evidence statemen

studies (Leve
evidence for f

purteen studies provided evidence for mortality’>*-3° and one study provided

ﬁ!: erefore not formally included in the review) and 15 prospective cohort
d
gfional or performance status or quality of life.*

Allincluded studigs showed that anaemia (as defined by WHO) was associated with an increased risk
of all-cause mortdlity. The association was particularly strong for studies with more than 1 year of
follow-up, with four fair to good-quality studies showing increased risks of mortality of 21 — 47%.152735%
Analyses of different Hb concentrations consistently showed that lower Hb concentrations were
significantly associated with increased risk of mortality. It was not obvious whether the increased
mortality was due to specific cardiovascular events.

One good-quality study assessed the assaciation between various Hb concentrations and functional or
performance status using the Kansas City Cardiomyopathy Questionnaire (KCCQ) and the Minnesota
Living with Heart Failure Questionnaire (MLHFQ).° The study found that low Hb is an independent risk
factor for reduced quality of life.
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3.1.3 Community-dwelling elderly

EVIDENCE STATEMENTS -
community-dwelling elderly

Evidence
Consistency
Clinical impact
Generalisability
Applicability

ES1.6 In a community-dwelling elderly population,
anaemia is independently associated with V4
mortality.

o4

<
«
«
«
«
«

ES1.7 In a community-dwelling elderly population,
anaemia may be independently associated
with reduced functional or performance status
and quality of life.

v v

ES, evidence statement
vv«=RA; v+=B; X=D; NA, not applicable (see Table 2.1)

For the purposes of the systematic review, the population ‘com
as those aged >65 years who were community dwelling and had n
identified no Level | evidence and 12 prospective cohort jes (Le

rbidity. The review
population.“™-"

Four fair-quality studies of subjects aged 2 65 years was independently associated

associated with all-cause and non-cardiovascular
cardiovascular mortality.>" Additional studi

dwelling population, but not nec i events. In relation to quality of life, two studies
(fair to good quality) suggest th

3.1.4 Cancer
B 2
g 8 3 Z
g @ E 0 =
-~ — o] o
5 ] S o K]
EVIDENCE EMENTS - i=) P i= g a
S o = (@] [=%
cancer ] (W] (W) (&) <
ES18 In patients with cancer, anaemia is
independently associated with mortality. Nl v v el M4
ES1.9 In patients with cancer, the effect of anaemia
on functional or performance status and v v X v v
quality of life is uncertain.

ES, evidence statement

vv=A; v+=B; v=C; X=D; NA, not applicable (see Table 2.1)
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The review identified four systematic reviews that did not strictly meet the criteria for Level | evidence
and were therefore not formally included in the review. Thirteen prospective cohort studies (Level Il) were
identified, conducted in subjects with a range of different types of cancer including prostate cancer, breast
cancer, lung cancer, colorectal cancer, renal cancer and multiple myeloma.>*%

One good-quality study found a significant association between anaemia (as defined by WHO) and post-
progression survival in 640 men with metastatic prostate cancer.*®

Ten studies of poor to fair quality examined the relationship between different Hb concentrations and
mortality. Seven of these studies showed a significant relationship between low Hb and an increase in
mortality or a reduction in survival.®**"596%2 Qverall, the results of these studies suggest that anaemia or
low Hb is associated with decreased survival.

Two poor-quality studies examined the relationship between lower Hb and quality of life using two

quality-of-life instruments: the Short Form-36 (SF-36) and the European Organizatigafor Research and
Treatment of Cancer Quality of Life Questionnaire-C30 (QLQ-C30).5' The result 7
between low Hb and quality of life; however, due to the poor quality of these s
remains uncertain.

3.1.5 Renal
£
o} o '-E =
E 2 =
I © 8
EVIDENCE STATEMENTS - = e a
. . . o = (] (=
chronic kidney disease o O G <
ES1.10 | In patients with CKD (including di
VY Vv Vv Vv
S NA v v v
ES1.12
4 v V4 v
CKD, chronic
VI=R; v
One system View was identified that did not strictly meet the definition of a Level | study because

itincluded both' Qkospective and retrospective cohort studies.® The review concluded that studies
consistently shoWpan association between reduced Hb and increased mortality. The review also identified
15 prospective cohort studies (Level Il), mainly of fair quality, that included patients predialysis and on
dialysis.®”®" Eight fair to good-quality prospective cohort studies showed the relationship between
different Hb concentrations and mortality.58897172747577.78 These studies consistently showed that anaemia
is independently associated with all-cause or cardiovascular mortality, with lower Hb concentrations
increasing the risk of mortality up to two-fold. There was also evidence from one fair-quality prospective
cohort study that anaemia was an independent risk factor for stroke.®”

Six fair to poor-quality prospective cohort studies assessed quality of life using the SF-36.707376782081
These studies concluded that higher Hb concentrations are independently associated with improved
quality of life in both predialysis and dialysis patients.
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3.2 Effect of red blood cell
transfusion on outcomes

Question 2 (Interventional question)

In medical patients, what is the effect of RBC transfusion on patient outcomes?
RBC, red blood cell

life. The literature review aimed to establish whether receiving a transfusion a
The review examined the effect of red blood cell (RBC) transfusionsina g

The evidence included some studies comparing restrictive and i
observational studies comparing outcomes in patients receiving
transfused. The review included only those studies that had at lea
potential confounding variables using multivariate anal

3.2.1 Medical population

g 2

s & 5 Z

g g E R G

k7 = © S|

5 ] o 5 O

EVIDENCE STATEMENTS - o P = S _&

. . > =

medical population m S (@] (G <
ES2.1 icallp e effect of a restrictive

trategy on v v X v v

ES, evidence

vv=B; v=C X
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PRACTICE POINTS — medical population

RBC transfusion should not be dictated by a Hb concentration alone, but should also be
based on assessment of the patient's clinical status.

Where indicated, transfusion of a single unit of RBC, followed by clinical reassessment
to determine the need for further transfusion, is appropriate. This reassessment will
also guide the decision on whether to retest the Hb level.

Direct evidence is not available in general medical patients.? Evidence from other
patient groups and CRG consensus suggests that, with a:
= Hb concentration <70 g/L, RBC transfusion may be associated wiismmsiiced
mortality and is likely to be appropriate. However, transfusiopgd§fa . ired i
well-compensated patients or where other specific therapy@@avai |
= Hb concentration of 70 - 100 g/L, RBC transfusion is i
mortality. The decision to transfuse patients (with i g
reassessment) should be based on the need to r i
of anaemia, and the patient's response to pre i
found to warrant a different approach for patie
respiratory or cerebrovascular disease
= Hb concentration >100 g/L, RBC tr . 0 be unnecessary and is usually

with ACS.

2 Recommendations and pragiice point:
in the Patient Blood Manage
practice points for specifi

ients in a critical care setting will be found
ule 4 - Critical Care.®> Recommendations and
groups (ACS, CHF, cancer, acute upper gastrointestinal

ear elsewhere in this module.

naemia, iron therapy is required to replenish iron
ransfusion is indicated.

etal (Level I) was identified.®? The review assessed data from 17 randomised
ding mainly surgical, critical care and paediatric patients. Studies varied

in their definitiOfiof restrictive and liberal policies. No difference in mortality or rate of stroke or
thromboembolisf\was identified, but there was a reduction in in-hospital mortality, infection and cardiac
events among patients transfused using a restrictive policy. As these findings were largely based on
surgical patients, their generalisability to the medical population is limited.

controlled tria

In the absence of direct evidence to support recommendations for the general medical population,
evidence from other patient groups was applied to derive a series of practice points. Decisions on
whether to transfuse should take into account the absence of proven benefit, and should follow a
precautionary principle. In medical patients, the aetiology of anaemia is often multifactorial; where
appropriate, reversible causes should be identified and treated.

The Caring for Australasians with Renal Impairment (CARI) guidelines provide recommendations for
the management of anaemia in patients with chronic kidney disease (CKD)2 while the Patient Blood
Management Guidelines: Module 1 - Critical Bleeding/Massive Transfusion are appropriate for patients
with decompensated upper gastrointestinal bleeding.“ Practice points and recommendations for other
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specific medical populations — for example, ACS, heart failure, cancer and acute upper gastrointestinal
blood loss — are presented in the following sections. In addition, advice relating to the management of
chronically transfused patients (including patients with thalassaemia and myelodysplasia) is presented
under Question 6.

3.2.2 Acute coronary syndrome

“ =
g 2 & z
o c E wn =
g 7] = = o
k7 = © S|
5 L 8 o K]
EVIDENCE STATEMENTS - =) g c % g
= o =
acute coronary syndrome w o (@] ) <
ES2.2 In ACS patients with a Hb concentration
>100 g/L, RBC transfusion may be associated v Y, oy,

with a higher risk of mortality, proportional to
Hb concentration.

ES2.3 In ACS patients with an admission Hb
concentration <100 g/L, RBC transfusion may X v, v v
be associated with a lower risk of mortality.

ES2.4 In ACS patients with a nadir Hb concentration
<80 g/L, RBC transfusion may be associated
with a lower risk of mortality.

X $24% N4

ES2.5 In ACS patients with a nadir Hb concentratio
of 80— 100 g/L, RBC transfusion

RECOMMENDATION acute coronary syndrome

w

ause of an association with increased mortality.

GRADE C

PRACTICE POINTS - acute coronary syndrome

In patients with ACS and a Hb concentration <80 g/L, RBC transfusion may be
associated with reduced mortality and is likely to be appropriate. (See PP1 and PP2).

In patients with ACS and a Hb concentration of 80 — 100 g/L, the effect of RBC
transfusion on mortality is uncertain and may be associated with an increased risk of
recurrence of MI. Any decision to transfuse should be made with caution and based on
careful consideration of the risks and benefits. (See PP1 and PP2).

ACS, acute coronary syndrome; Hb, haemoglobin; MI, myocardial infarction; PP, practice point; R, recommendation;
RBC, red blood cell
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In patients with ACS, four retrospective cohort studies (Level IlI-2) assessed the relationship between
mortality and transfusion at varying Hb concentrations.?'#% Although the included studies analysed

the data using a range of haematocrit or Hb categories, the results have been consolidated into specific
Hb ranges to best inform clinical practice. The results of these studies consistently indicate that in ACS
patients with a Hb concentration >100 g/L, RBC transfusion may be associated with a higher risk of
mortality, proportional to Hb concentration. In ACS patients with a Hb concentration of 80 -100 g/L, RBC
transfusion is not associated with an altered mortality risk, and may be associated with an increased risk
of recurrence of Ml.

In patients with a Hb concentration of <80 g/L, the association between RBC transfusion and mortality
is less clear. The results of Wu® and Sabatine?' showed reduced mortality in patients receiving
transfusions at lower admission Hb concentrations; however, the studies by Rao® and Alexander® found
that transfusion at lower nadir Hb concentrations was not associated with reduced mortality. The CRG
considered that nadir Hb may be more relevant than admission Hb for clinical decisigg.making.

An additional study by Shishehbor® reported that, in patients with ACS, RBC trg
associated with an increased risk of recurrence of M.

3.2.3 Heart failure
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o =
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— ©
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EVIDENCE STATEMENTS - heart failure o (w] (U] <
ES2.7 In patients with heart failure, the gifect of
RBC transfusion on the risk of mo NA NA v v
is uncertain.

ES, evidence statement; RBC, red bl

v~+=B; v=C;, NA, not applicable (s

gart failure, refer to general medical or ACS sections, as appropriate (R1, R3, PP3-PP6).

ACS, acute coronary 'syndrome; PP, practice point; R, recommendation; RBC, red blood cell

In patients with heart failure, the results of one fair-quality prospective cohort study (Level IlI-2)*
showed that RBC transfusion was significantly associated with a reduction in 30-day mortality and may
be associated with reduced in-hospital mortality. However, because of the low level of evidence, this
relationship remains uncertain.

In the absence of strong evidence, guidance relating to transfusion policies in this patient group
can be found in the practice point made by the CRG, and extrapolated from experience in other
patient populations.

Because of the risk of circulatory overload, patients with heart failure should be transfused with caution,
with clinical assessment between each transfused unit.
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3.2.4 Cancer

B 2
) a gl z
c £ h =
a a = -4 =)
) ) —_ = o]
5 0 S E kY]
EVIDENCE STATEMENTS - S c c 2 a
> o = (<] (=
cancer (i} (] (@] (G} <
ES2.8 In patients with cancer, RBC transfusion
may be associated with an increased risk v NA v Y N
of in-hospital mortality.
ES2.9 In patients with cancer, RBC transfusion
may bg assougted with an mcreased v NA vy
risk of in-hospital venous and arterial
thromboembolic events.

ES, evidence statement; RBC, red blood cell

vv+=A; v+=B; v=C; NA, not applicable (see Table 2.1)

PRACTICE POINTS - cancer

In patients with cancer, the aetiology

effects of RBC transfusion in patients
be based on the need to relieve clinical

A single fair-quality rat§© y (Level llI-2) reported an increased risk of mortality and
Btic events in transfused hospitalised patients with cancer.® This study
allidefice on W to base evidence-based recommendations.

lence, guidance relating to transfusion policies in this patient group can be
&by the CRG, and extrapolated from experience in other patient populations.
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3.2.5 Acute upper gastrointestinal blood loss

B 2
) a gl z
c £ h =
a a = -4 =)
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5 u S © kY]
EVIDENCE STATEMENTS - i=) P = % —&
acute upper gastrointestinal blood loss o S O G} <
ES2.10 | In patients with acute upper
gastrpmtestmal blpod loss, the effect pf a X NA NA vy X
restrictive versus liberal RBC transfusion
strategy on mortality is uncertain.
ES2.11 | In patients with acute upper
gastrointestinal blood loss, the effect Y NA Y
of RBC transfusion on mortality is
uncertain.

ES, evidence statement; RBC, red blood cell

vv«=RA; v=C, X=D; NA, not applicable (see Table 2.1)

PRACTICE POINTS — acute upper gastrointestin. “'nod lc ‘s

In well-compensated patients wi
non-critical, there is no evidence to gral transfusion policy. Therefore, a more
restrictive approach may
treatment target in these

Patient Blood Management Guidelines: Module 1
sfusion (2011).4

For critically bleg)

— Critical Bleedi
Hb, haemoglobin; PP, praciife*n8

A poor-quality RCT, w Esessed the effect of RBC transfusion on mortality. The study was
underpowered to de diff€Tencesuirthe treatment arms; however, the transfused group experienced
significantly figher rateS@k rebleeding. A good-quality prospective cohort study (Level I1I-2)*? assessed

i g early RBC transfusion in patients with acute upper gastrointestinal
demonstrated no significant association between RBC transfusion

In the absence of&trong evidence, guidance relating to transfusion policies in this patient group can be
found in practice Points made by the CRG, and extrapolated from experience in other patient populations.
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3.3 Effect of erythropoiesis -
stimulating agents and iron

Question 3 (Interventional question)

In medical patients, what is the effect of non-transfusion interventions to increase Hb
concentration on morbidity, mortality and need for RBC blood transfusion?
Hb, haemoglobin; RBC, red blood cell

patients, particularly where the baseline Hb is near normal. In som
also be effective. The systematic review examined the effective
subgroups of anaemic patients.

Erythropoietin is secreted by the kidneys in response to erythropoiesis in the

oietin levels, and therefore

anaemia. ESAs are synthetic molecules that repllcate are effective in increasing the
Hb in individuals with severely impaired renal fu ve also been used to overcome reduced
erythropoiesis due to a variety of other causes; the cer, haematological malignancies and

other chronic diseases. The erythropoieti s is *éduced in primary bone marrow disorders

must be balanced against risks i i py; both the effectiveness and the risks vary in
different diagnostic subgroups.

eficiency is commonly referred to as functional iron deficiency
gstores of iron, but the iron cannot be mobilised for erythropoiesis,
idin. FID is commonly seen in patients with end-stage kidney disease,
but may al aemia in patients with inflammatory diseases, chronic heart failure (CHF)

and cancer.

e most readily available and useful index of iron deficiency.®® In an adult with
level below 15 mcg/L is diagnostic of iron deficiency, and levels of 15-30 mcg/L are
the condition. However, ferritin is also an acute-phase protein and is elevated in
inflammation, infection, liver disease and malignancy. This can result in misleadingly high ferritin levels in
iron-deficient patients with coexisting systemic illness.

Iron therapy may be used as a primary treatment for anaemic or nonanaemic iron deficiency, or to
augment the response to ESAs. When administered with ESAs, iron therapy prevents both absolute iron
deficiency and FID, and minimises the dose of ESA needed to achieve target Hb concentrations.

38 Patient Blood Management Guidelines: Module 3 | Medical



3.3.1 Cancer

EVIDENCE STATEMENTS -
cancer (erythropoiesis-stimulating agents)

Clinical impact
Generalisability

Consistency
Applicability

Evidence

ES3.1 In anaemic adults with cancer, ESA
therapy increases the risk of all-cause
mortality; this effect appears to VY s VY V4 Y
be greater in patients with a Hb
concentration > 100 g/L.

ES32 In adult cancer patients with non
chemotherapy-induced anaemia,
ESA therapy increases the risk of
all-cause mortality.

v %% v 4
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ES33 In adult cancer patients with
chemotherapy-induced anaemia,

the effect of ESA therapy on mortality
is uncertain.

€

v v 44 44

ES3.4 In anaemic adults with cancer, ESA
therapy reduces transfusion incidence
and volume.

v v 24 N 44

ES3.5 In anaemic adults with cancer,
ESA therapy increase
thromboembolic ev

v 44 v 44 v

ES36 In anaemic adults wi

v v X N4 v
- howe e

2ppears slight.
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EVIDENCE STATEMENTS —
cancer (iron therapy)

Evidence
Consistency
Clinical impact
Generalisability
Applicability

ES3.7 In anaemic adults with cancer receiving ESAS,
the effect of I\ iron versus oral or no iron on v v N
short-term mortality is uncertain.

D

v v

ES3.8 In adults with cancer-related anaemia
receiving ESAs, I\ iron may reduce the v v v 4 v
incidence of RBC transfusion.

ES3.9 In anaemic patients with gynaecological cancer
receiving chemotherapy, IV iron may reduce v NA v
the incidence and volume of RBC transfusion.

ES3.10 | Inadults with chemotherapy-induced anaemia
receiving ESAs, the effect of IV iron versus oral
or no iron on the incidence of thromboembolic
events is uncertain.

v NA 4 v

ES3.11 In adults with non-myeloid malignancies and

chemotherapy-induced anaemia receiving ESA
IV iron versus oral or no iron appears to have no
effect on functional or performance status:

ES3.12 | Inanaemic patients with gynaeco
NA NA % v

status is uncertain.

ES, evidence statement; ESA, erythrdpbiesi i ing agent; Hb, haemoglobin; IV, intravenous; RBC, red blood cell

V=R, vv=B; v=C, X=Dd
RECOMMENDA ON -~

D cancer M@hients with anaemia, the routine use of ESAs is not recommended because
i d risks of mortality and thromboembolic events.

GRADEA

PRACTICE POINTS - cancer

PP8? In patients with cancer, the aetiology of anaemia is often multifactorial; where
appropriate, reversible causes should be identified and treated.

In anaemic patients with cancer receiving ESAs, evaluate iron status to guide adjuvant
iron therapy.

2 Repeated from Section 3.2.4, above

ESA, erythropoiesis-stimulating agent; PP, practice point; R, recommendation
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Erythropoiesis-stimulating agents — cancer

In patients with cancer, anaemia may be due to inflalmmation, chemotherapy, bone marrow infiltration
by malignancy or haematinic deficiency (e.g. iron deficiency). Patients with haematological malignancies
form a separate subgroup, because they have potentially defective erythropoiesis and therefore a
reduced capacity to respond to ESAs.

A systematic review of RCTs (Level I}* evaluated the effectiveness of ESAs in individuals with
nonhaematological malignancies. The study documented a significant increase in the risk of mortality
with ESA treatment among cancer patients; this was confirmed by a meta-analysis that included five
studies published subsequently. There was a nonsignificant trend towards a higher risk of mortality
among patients with higher baseline Hb who received ESA treatment.

Meta-analyses of the studies from Tonelli et al** and two fair-to-poor-quality RCTs (Level 11)*>* identified
benefits in patients with cancer receiving ESAs. There was a significantly lower likelihood of transfusion

it is also not possible to distinguish between patients with differ
or between patients being treated with curative rather than pallia
mortality and incidence of thromboembolic events am
decision making should be individualised in patients (i
Pharmaceutical Benefits Scheme (PBS) for reimburse

nts tredted with ESAs,
re not currently listed on the
ith cancer.

Intravenous iron — cancer

The literature review identified five RCTs
patients with cancer. All of the studies com s (IV) iron with either oral iron or no iron

in in three of the studies, which were of fair or good
/0T which was of poor quality.

significant difference was found in patients treated
oral or no iron therapy; however, the studies were
s found after meta-analysis.

0 ith patients who did not receive IV iron, patients treated with
IV iron had bpth a signiif@gtly lower incidence and median volume of RBC transfusion. There was no
significant QI e in fulNghi

patierits with anaemia (Hb <100 g/L) who underwent primary surgery and were

receiving platin§iR-based chemotherapy.

Of the three stud®s reporting thromboembolic events, there was no significant difference between
patients treated with darbepoetin plus IV iron and those treated with darbepoetin plus oral iron or no iron,
including after meta-analysis.®"'®

Risks associated with ESAs include increased mortality, venous thromboembolism, tumour progression
and stroke. With the growing awareness of these risks, the role of iron therapy (alone or in combination
with lower doses of ESAs) in selected patients requires further study. While iron therapy is generally
recommended to augment the response in ESA recipients with iron deficiency, there is insufficient
evidence to recommend the routine use of IV iron. Patients with cancer and anaemia should be
evaluated and treated for iron deficiency before ESAs are initiated; these patients should be re-evaluated
periodically during the course of therapy. IV iron may be required when oral administration is not possible
or is ineffective.
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3.3.2 Chronic heart failure

B 2
> f“ = >
O a o =
) S E K] =
EVIDENCE STATEMENTS - c 7] © © ©
. . [«J] m (V] [«7] =
chronic heart failure o c = c o
.. . . S o = (] a
(erythropoiesis-stimulating agents) i} o (@] (G <
ES3.13 | Inanaemic patlents Wlth CHF, t.he effect Y, X X Y, Id
of ESAs on mortality is uncertain.
ES3.14 | Inanaemic patients with CHF, the effect
of ESAs on transfusion requirements X NA X X v

is uncertain.

ES3.15 | Inanaemic patients with CHF, the effect of
ESAs on the incidence of thromboembolic v v v
events is uncertain.

ES3.16 In anaemic patients with CHF, ESAs may

improve functional or performance status Y v v v
compared with no ESAs.
>
g £
= 2 85 £
o ™ o S
() n v (] =
EVIDENCE STATEMENTS - = c = c o
. . . o = [T} (=8
chronic heart failure (iron thera o O G <
ES3.17 | In CH.F patients vvlth ir eficiency, the e Y, Y, NA Y, Y
of IV iron on mortality i
ES3.18
v
CHF, chronic

|V, intravenous Heart Association

vv=A; vv=B,¥&C; X=D; NA, not applicable (see Table 2.1)
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RECOMMENDATION - chronic heart failure

In patients with CHF, identification and treatment of iron deficiency (absolute and
functional) is recommended to improve functional or performance status.

GRADE B

This is consistent with the 2011 update to the Guidelines for the Prevention, Detection and
Management of Chronic Heart Failure in Australia, 2006.2

Note: The studies reviewed only included patients treated with 1V iron, and of NYHA functional
classes Il or Il

CHF, chronic heart failure; IV, intravenous; NYHA, New York Heart Association; R, recommendation

Erythropoiesis-stimulating agents — chronic heart failure
One systematic review (Level I), which included a large subset of patients with dj

were not affected by ESAs,'® but there was a significant improvement
currently listed on the PBS for reimbursement for patients with cardi

patients with CHF (New York Heart Association (NY
nonanaemic patients who were likely to have ei

There was no significant difference in m
who did not receive IV iron, including after
Neither study reported the incide blood transfusion. Both studies showed a significant
improvement in NYHA classifica

included CHF patients with absolute iron deficiency and
e study demonstrated reduced symptoms and improved
life with use of IV ferric carboxymaltose compared to a
dent of Hb concentrations. There was no significant difference

The good-quality, multicentre R
FID, with Hb concentratig

between IV iron and
vascular disgiders.

in the 2011 upd
Failure in Austra
and New Zealand?

e to the Guidelines for the Prevention, Detection and Management of Chronic Heart
from the National Heart Foundation of Australia and the Cardiac Society of Australia
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3.3.3 Chronic kidney disease

EVIDENCE STATEMENTS -
chronic kidney disease
(erythropoiesis-stimulating agents)

Evidence
Consistency
Clinical impact
Generalisability
Applicability

ES3.19 | Inanaemic patients with CKD, the effect of
ESA therapy to a Hb target of 100—-110g/L
on mortality is uncertain compared with no
ESA therapy.

v 44 NA 4 N 44

ES3.20 In anaemic patients with non dialysis-
dependent CKD, type 2 diabetes and a history
of malignant condition at baseline, ESAs v NA 2%
increase the incidence of mortality attributable
to cancer.

ES3.21 In anaemic patients with CKD, ESA therapy
toa Hb target of 100— 110 g/L reduces RBC
transfusion incidence compared with no
ESA therapy.

v v v v N4

ES3.22 | Inanaemic patients with CKD, targeting a Hb
concentration above 130 g/L with ESA thegapy
increases the incidence of stroke and oth
thromboembolic events. The effect of targeti
lower Hb concentrations is uncerigi

v v v N4

ES3.23 | Inanaemic patients with C
Hb target of 100— 110
affect the incidence of

v v v N4

ES3.24
v v 4 44

ES3.25

ay ¥educe fatigue, but has little Nl v v Nl Mahd

functioning.
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EVIDENCE STATEMENTS - chronic kidney ) 2 ¥ c o

. . = o =

disease (iron therapy) ] ] (@] G] <
ES3.26 | Inanaemic patients with CKD receiving ESAs, v s NA Y, Y,

the effect of IV iron on mortality is uncertain.

ES3.27 In anaemic patients with CKD on dialysis and
receiving ESAs, IV iron may reduce the need for X NA v Y v

an anaemia intervention.® g

ES3.28 | Inanaemic patients with non dialysis- 8
dependent CKD, the effect of IV iron on RBC X v 0;
transfusion requirement is uncertain. =

Q.

ES3.29 In anaemic patients with non dialysis- g
} ; =

dependent CKD, IV iron therapy may improve Y, Y, 2

functional or performance status compared to
oral iron therapy.

€

CKD, chronic kidney disease; ES, evidence statement; ESA, erythropoiesis-s ; Hb, haemoglobin;

IV, intravenous; MI, myocardial infarction; RBC, red blood cell
vv=A; v+=B; v=C; X=D; NA, not applicable (see Tabl

2 Anaemia intervention was defined as either an increaseiim.ESA non-protocol IV iron or RBC transfusion,
resulting in non-completion of study.

RECOMMENDATIONS - chronir kidne, .1sease

erapy to a low to intermediate Hb target may
, after consideration of risks and benefits for the

In anaemic pati

be used to avoid
GRADE B R

GRADE C

Phaemic patients with CKD, ESA therapy to a Hb target of over 130 g/L is not
recommended because of increased morbidity.

GRADE B

In anaemic patients with non dialysis-dependent CKD, type 2 diabetes and a history of
malignancy, the routine use of ESAs is not recommended because of the increased risk
of cancer-related mortality.

GRADE B
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PRACTICE POINTS - chronic kidney disease

ESA use is less effective in patients with chronic renal failure who have absolute or
functional iron deficiency.

For comprehensive information about ESA and iron therapy in patients with CKD, refer
to CARl iron guidelines.®

CARI, Caring for Australasians with Renal Impairment; CKD, chronic kidney disease; ESA, erythropoiesis-stimulating
agent; Hb, haemoglobin; PP, practice point; R, recommendation; RBC, red blood cell

Erythropoiesis-stimulating agents — chronic kidney disease
The literature review identified four systematic reviews (Level I) of the use of ESAs 4 ic patients

protocols, were eligible for inclusion.™”

A significantly lower incidence of cardiovascular mortality, but n
in patients with CKD treated with ESAs.”” Increased mortality in
history of malignancy has been reported."" In addition, agignifican
thromboembolic events has been found in diabetic pati i

haemodialysis' is reduced with ESAs, and the qu
ESAs."31 Although non dialysis-dependept CKD p
FACT-fatigue test, there were no significaRNgeli
cardiac failure in those who received

These findings suggest that ES ce the incidence of RBC transfusion in patients

lysIS patients. ESA use can also result in an improved
quality of life in dialysed and lysis-depgiident CKD patients with diabetes. However, in view of the
increased risk of M, sty embolic events in some patients, ESAs should be used with

caution in this pop
risk for patients wi

es Food and Drug Administration has highlighted an increased
0 g/L. An appropriate target Hb for ESA therapy has not been

to V). This review included studies assessing iron therapy in patients with non dialysis-dependent CKD
and CKD dialysis patients, with or without ESA treatment.

Two RCTs reported mortality as an outcome, but found no significant difference, including after
meta-analysis."”"® No studies reported transfusion incidence. Two RCTs reported the proportion of
patients requiring an anaemia intervention (i.e. increase in ESA dose, initiation of non-protocol IV iron
or RBC transfusion).""®'? One of these RCTs found no significant difference in the need for an anaemia
intervention with IV iron (compared to oral iron);""® however, the other RCT found a significant difference
with IV iron compared with no iron.'

Meta-analysis of the data from the two studies of patients who required an anaemia intervention did not
show a significant difference in the mortality rates of CKD patients treated with IV iron, or with oral or no
iron therapy."'®'2
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None of the included studies reported the incidence of thromboemoblic events.

Two of the included RCTs"%"?' reported on functional or performance status. One of these studies'
showed an improvement. Patients treated with IV iron experienced significantly greater improvements
in two measures of quality of life (Symptoms and Effects of CKD on Kidney Disease Quality of Life
Questionnaire: KDQoL) than patients treated with oral iron.

3.3.4 Elderly patients

g £
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EVIDENCE STATEMENTS - o c 2 S a

. . > (@] [«

community-dwelling elderly w o <
ES3.30 | In community-dwelling elderly patients with

anaemia who are ambulatory, the effect of v NA v

ESAs on mortality is uncertain.

ES3.31 In community-dwelling elderly patients with
anaemia who are ambulatory, the effect of v NA v v
ESAs on thromboembolic events is uncertain.

ES3.32 | In community-dwelling elderly patients with
anaemia who are ambulatory, the effect of
ESAs on functional or performance statu
is uncertain.

functional improve
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3.3.5 Inflammatory bowel disease
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EVIDENCE STATEMENTS - R=) P = = _&
. . = o =
inflammatory bowel disease m o O G <
ES3.33 | InIBD patients with iron deficiency anaemia,
the effect of IV iron versus oral iron on v NA NA v v
mortality is uncertain.
ES334 | InIBD patients with iron deficiency anaemia,
it is uncertain whether there is any difference
between the effects of IV iron and oral iron on v NA Nl
functional or performance status.

ES, evidence statement; IBD, inflammatory bowel disease; IV, intravenous

«v=B; v=C; X=D; NA, not applicable (see Table 2.1)

PRACTICE POINT - inflammatory bowel disease

In patients with IBD, determine the cy@se of @ d treat reversible causes. IV
iron may be required in patients \ho aN@igtolerantSigpal iron, or to avoid aggravation
of intestinal inflammation.

IBD, inflammatory bowel disease; IV, intraven

Intravenous iron — inflammato

Although anaemia in inflammat
of chronic disease are common rs. IV iron therapy is frequently used in IBD patients

e, lack of compliance, poor absorption and worsening

Kulnigg et & ant difference in mortality between IV and oral iron, but the study
was underpd githe¥ study reported on the incidence or volume of blood transfusion or
thromboemb

In Kulnigg et al, Batients treated with IV iron had a greater improvement in SF-36 from baseline at
follow-up than paffents treated with oral iron.’? In Schroder et al, there were similar improvements
from baseline at follow-up for IV iron compared with oral iron for Crohn’s Disease Activity Index, Colitis
Activity Index (CAl) and SF-36."# These two studies provided insufficient detail to determine whether the
treatment effect on this outcome was statistically significant.
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3.3.6 Myelodysplastic syndrome
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myelodysplastic syndrome i S O G} <
ES3.35 | Inanaemic patients with MDS, the effect of X Y, X Y v

ESAs on mortality is uncertain.

ES3.36 | Inanaemic patients with MDS receiving GM-
CSF, ESAs may reduce transfusion incidence X NA v v v
compared with no ESAs.

ES3.37 | Inanaemic patients with MDS, the effect of

ESAs on thromboembolic events is uncertain. X v
ES3.38 In anaemic patients with MDS, the effect of
ESAs on functional or performance status X v
is uncertain.
ES, evidence statement; ESA, erythropoiesis-stimulating agent; GM-CSF, g phage colony-stimulating

factor; MDS, myelodysplastic syndrome

)

astis@ndrome
he US@ of ESAs in patients with myelodysplastic

vv=A; vv=B; v=C; X=D; NA, not applicable (see Tab

Erythropoiesis-stimulating agents — myelo
The review identified three RCTs (Level I1)'& "% eval
syndrome (MDS).

MDS is a heterogeneous group of erised by varying degrees of dyserythropoiesis and

marrow infiltration by abnormal ieti here is RCT (Level Il) evidence of a favourable impact
on mortality among patients wi
MDS subgroups treated v ES.

.16 No significant differences in the incidence of thromboembolic
pke, were seen. Patients in whom an erythroid response had been seen at
ts in physical, emotional and functional well-being, fatigue and overall

The literature review found insufficient evidence to allow recommendations to be made for patients with
ACS, cerebrovascular disease and respiratory disease, hepatitis C, human immunodeficiency virus (HIV) or
acquired immunodeficiency syndrome (AIDS), and for patients undergoing radiotherapy.

Patient Blood Management Guidelines: Module 3 | Medical 49

R
3.
(]
A
0a
=k
o
o
3
N
™

€




3.4 Effect of blood components
on outcomes

Question 4 (Interventional)

In medical patients, what is the effect of FFP, cryoprecipitate, fibrinogen concentrate,
and/or platelet transfusion on patient outcomes?

FFP, fresh frozen plasma

this question was to determine the effect of using such products on
transfusion-related adverse events.

3.4.1 Fresh frozen plasma

B 2
18] E >
! 3 8 =
g = = 3
7] © o 8
EVIDENCE STATEMENTS - ¢ s % _&
fresh frozen plasma S (@] G <
ES4.1 In patients with acute pdiCreatitis, the e v NA X X
B2 X v NA X X
B3 X NA NA v v
ESh4 X NA NA X v
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PRACTICE POINTS - fresh frozen plasma

The routine use of FFP in medical patients with coagulopathy (including those with liver
impairment) is not supported. Tests for coagulation correlate poorly with bleeding risk
in liver impairment.

The underlying causes of coagulopathy should be assessed. Where FFP transfusion is
considered necessary, the risks and benefits should be considered for each patient, and
expert guidance sought.

For guidance on the use of FFP in specific patient groups, refer to:

= Patient Blood Management Guidelines: Module 1 - Critical Bleeding/Massive
Transfusion (2011)*

« TTP: Guidelines for the Use of Fresh-Frozen Pl
Cryosupernatant (2004).2

AHCDO, Australian Haemophilia Centre Directors’ Organisa
TTP, thrombotic thrombocytopenic purpura

FFP contains all the coagulation factors and protei normal plasma. FFP is transfused in a
range of clinical settings, including critical i e trafsfusion, perioperative, warfarin reversal,
hrombocytopenic purpura (TTP). The

= acute pancreatitis, where F as a specific therapy to replenish important
circulating proteins, particu

»  liver disease, whegfFFF replace coagulation factor deficiencies.
The search identifie @ eyel |l) that compared FFP treatment with no FFP in acute
gd ignificant differences between the study arms in terms of
8| haemorrhage; however, both studies were underpowered to measure the

study populatioff@mprised 20 patients with liver disease due to paracetamol overdosage. The measured
coagulation factolevels were significantly higher in the FFP-treated group; however, the study size
precluded detection of any clinically or statistically significant differences in mortality or bleeding events
between the two groups. The search did not find any RCTs reporting the incidence of transfusion-related
serious adverse events in patients with liver disease receiving FFP transfusion.
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3.4.2 Fibrinogen and cryoprecipitate

= Z
B =
g a = =
g @ E 0 i
4+ —_— Iof ]
5 L S o kY]
EVIDENCE STATEMENTS - o 2 = % a
. . .. > o =
fibrinogen and cryoprecipitate m o [w] G <
ES4.5 In medical patients, no relevant studies
were found reporting the effect of fibrinogen
replacement, using cryoprecipitate or NA NA NA NA NA

fibrinogen concentrate on mortality, bleeding
events and transfusion-related serious
adverse events.

ES, evidence statement; NA, not applicable (see Table 2.1)

PRACTICE POINTS - fibrinogen and cryoprecipitate

The routine use of cryoprecipitate or fibrinogen ¢ 2
with coagulopathy is not advised. The underlying adfopathy should be

identified; where transfusion is conside isR® and benefits should be
considered for each patient. Speciali

For guidance on the use of cryopragai ibrinogen concentrate in specific patient
groups, refer to:

= Patient Blood Manage inesN@pdule 1 - Critical Bleeding/Massive
Transfusion (201

AHCDO, Australian HS Rirectors’ Organisation; DIC, disseminated intravascular coagulation;
PP, practice point

Cryoprecipit@tel om controlled thawing of FFP; it contains factors VIl and XIll, fibrinogen and
fibronectin. , raetionators now produce fibrinogen concentrates, which have the benefits of
an improved ety profile and a defined dose in a small infusion volume. Fibrinogen concentrate is

licensed in Aust
deficiency, includ
of the productin

ia for the treatment of acute bleeding episodes in patients with congenital fibrinogen
g afibrinogenaemia and hypofibrinogenaemia. There is limited experience with the use
e treatment of congenital dysfibrinogenaemia.

The review did not identify any RCTs (Level Il) that assessed the effect of cryoprecipitate or fibrinogen
concentrate on outcomes in medical patients. In the absence of evidence, guidance relating to transfusion
policies for fibrinogen products can be found in practice points made by the CRG.
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3.4.3 Platelet transfusion

EVIDENCE STATEMENTS -
platelet transfusion

Evidence
Consistency
Clinical impact
Generalisability
Applicability

ES46 In patients with haematological malignancies
receiving chemotherapy, the effect of
prophylactic platelet transfusion on mortality
is uncertain.

>
N
«
N
«

ES4.7 In patients with haematological malignancies
receiving chemotherapy, the effect of
prophylactic platelet transfusion on bleeding
events is uncertain.
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ES4.8 Platelet transfusions are associated with
transfusion-related adverse events that can X v v v
range from mild to serious.

€

ES4.9 In a broad population of hospitalised cancer
patients, platelet transfusion may be
associated with increased mortality, but
causation has not been established.

v v v

ES4.10 | Inabroad population of hospitalised
cancer patients, platelet transfusi
may be associated with increase NA v v v
thromboembolic events, bu
been established.

ES4.11 In patients receiving c

prophylactic platelet tr. ct of v NA NA Y v

ES4.12
BN, platelet dose

. v v X N4 v
nts defined as
D grade 2 or above).
ES4.13 3 T g chemotherapy and
ctic platelet transfusion, platelet dose Y, v v Y, SIS

ES, evidence statement; WHO, World Health Organization
vv/=A; v+=B; v=C; X=D; NA, not applicable (see Table 2.1)
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PRACTICE POINTS - platelet concentrates

Platelet transfusion may be indicated for the prevention and treatment of haemorrhage
in patients with thrombocytopenia or platelet function defects. Platelet transfusions
are not indicated in all causes of thrombocytopenia, and may be contraindicated in
certain conditions (e.g. TTP and HIT). Thus, the cause of the thrombocytopenia should be
established and expert opinion sought.

In patients with chronic failure of platelet production (e.g. myelodysplasia or aplastic
anaemia), a specific threshold for transfusion may not be appropriate. These patients
are best managed on an individual basis, in consultation with a relevant expert.®

Long-term prophylactic platelet transfusions may be best avoided ba e of the risk
of complications (e.g. alloimmunisation and platelet refractorineg

Platelet transfusion is a therapeutic intervention used for the pr
patients with thrombocytopenia or significant platelet dysfuncti
platelets result in differences in the final products (e.g. in dose an
account when comparing studies. The focus of this sys
and therapeutic transfusion strategies, and then co

st compare prophylactic
elet transfusion doses.

A small number of eligible studies were identified; a
haematological malignancies. Thrombocyi@penia
lysis of association between transfusions
and venous thromboembolism, ar bolism and mortality in a broad population of

ound that included populations of special interest,
rinolytic or antiplatelet therapy.

ceiving chemotherapy, mortality was reported in
equately powered to detect any clinically or statistically
tudy (Level IV)™? that did not report any comparative data, but
lents receiving platelet transfusions.

two studies:an RCT
significant differe

in a broad population of hospitalised cancer patients® found that

difference between study arms, and one cohort study (Level V)™ found an incidence rate of 58.0% for
grade 2 bleeding and 5.1% for grade 3 — 4 bleeding.

Four cohort studies reported the incidence of transfusion-related adverse events in patients receiving
platelet transfusions.’*'*1% The incidences of adverse events ranged widely between studies. However,
these discrepancies can probably be accounted for by differences in the study populations and the type of
platelet product transfused.
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Platelet transfusion doses

Five RCTs (Level Il) assessed platelet dose in patients with haematological malignancies receiving
chemotherapy.’™” ! The definitions of thrombocytopenia and the assessed dose ranges varied widely
between the studies. Mortality was reported in only one study;™” this study found no significant
difference between any of the assessed platelet doses, but was underpowered.

Four studies reported the incidence of bleeding events. Slichter et al™®” and Heddle et al'** found no
significant difference between study arms in any of the dose comparisons presented. Tinmouth et

al found a higher risk of experiencing a minor bleed in patients receiving three platelet units than five
platelet units, but no significant difference between different platelet doses for the incidence of major
bleeds.” The study by Sensebé et al was underpowered to detect an effect of platelet dose on the
incidence of haemorrhage.”

There was no significant difference between study arms in the two studies that reported the incidence of
transfusion-related serious adverse events.’®*'* However, the overall rate of seri e events was
relatively high in both studies.
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3.5 Blood component trangjfis;j

€

Question 5 (Interventional/Prognostic)

In medical patients, at what INR (PT/AP
and platelet count for platelet concentra
risks of significant adverse event

APTT, activated partial thromboplastin time; FFP, fr
PT, prothrombin time

P, fib en level for cryoprecipitate
h atients be transfused to avoid

, international normalised ratio;

There is controversy overdagberf@fit of usin P, cryoprecipitate and platelet concentrates to improve
haemostasis in both an edural settings. In the absence of high-quality evidence,
clinicians have tradi 2d on laboratory indexes for making decisions about transfusion of these

Question 5 ed as a prognostic question. It was expected that the best evidence
relating to th Id come from large cohort studies that stratified results according to
baseline inter nal normalised ratio (INR)/fibrinogen/platelet count. However, the literature search
for this module Identified a number of highly relevant RCTs that compared different transfusion
triggers. Therefor@the CRG decided that this question would be approached initially as an interventional
question, and then as a prognostic question if relevant evidence from RCTs was not found. High-quality
evidence from RCTs was found for platelet transfusion; hence, this part of the question was treated

as an interventional question. In contrast, studies relevant to use of cryoprecipitate and FFP were
primarily cohort studies in which patients were stratified by INR, prothrombin time/activated partial
thromboplastin time (PT/APTT) or fibrinogen at baseline. Hence, these parts of the question were treated
as prognostic questions.
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3.5.1 Coagulation parameters and fresh frozen plasma transfusion

EVIDENCE STATEMENTS —
coagulation parameters and transfusion

Evidence
Consistency
Clinical impact
Generalisability
Applicability

ES5.1
PT/APTT level is independently associated
with an increased risk of mortality.

In patients with liver disease, an elevated INR/

«

v

«
«

ES5.2 In patients with acute leukaemia, INR/PT/
APTT levels may be independently associated

with mortality.

v

ES5.3 In patients with acute promyelocytic
leukaemia, the independent association
between INR/PT/APTT levels and bleeding

events is uncertain.

v

ES5.4 In heparinised patients with ACS receiving
standard-dose reteplase or half-dose
reteplase and full-dose abciximab,
subtherapeutic peak APTT levels may be

associated with an increased risk of mortality

ES5.5 In heparinised patients with ACS receiving
standard-dose reteplase or half-
reteplase and full-dose abciximab;
supratherapeutic peak AP
associated with an incr

to-severe bleeding.

v

NA 4 v

ACS, acute coronary syndrome; APTT)

The review fo
that focused o

umber of relevant prospective (

In patients with li

lew was to determine to what extent the presence of an elevated, INR/PT
pon-procedural settings, and whether the elevated level should trigger a

Level Il) and retrospective (Level lll) cohort studies

tients in three clinical settings: liver disease, acute leukaemia and ACS.

r disease, all but one of the included prospective cohort studies found that coagulopathy

was an independent risk factor for mortality. One study identified the admission prothrombin ratio as an
independent predictor of mortality;"*? another found that INR and APTT were only associated with survival
in univariate analysis.™ The review did not identify any studies in patients with liver disease reporting
whether coagulopathy was an independent risk factor for either bleeding events or subsequent RBC
transfusion. Although these studies suggest an association between coagulation parameters and
mortality, they do not provide evidence to inform the selection of an appropriate trigger at which

transfusion should occur.

None of the commonly used tests have proven to be reliable as predictors of bleeding risk in liver disease.
Conventional tests (e.g. PT and APTT) correlate poorly with procedure-related bleeding in these patients,
as levels of protein C, antithrombin and tissue factor pathway inhibitor are reduced in parallel with
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procoagulant factors. Thus, the balance of pro and anticoagulants may be normal, even in the presence of
prolongation of PT and APTT.

Only one retrospective cohort study in patients with acute leukaemia reported an association between
coagulation parameters and mortality.™ This study demonstrated that an INR 21.5 was an independent
risk factor for fatal intracranial haemorrhage, but APTT was not. Only one study considered bleeding

risk in acute promyelocytic leukaemia (APML) in relation to coagulation indexes.™ This study found that
neither PT nor APTT were independent risks factors for mortality.

3.5.2 Fibrinogen level and use of cryoprecipitate or fibrinogen concentrate

g 2
) a o =
v 7l : 5
EVIDENCE STATEMENTS - c 7 o
o - ] o =
fibrinogen level and cryoprecipitate 3] P a
_ = o
or fibrinogen concentrate m =) <
ES5.6 In patients with liver disease, an independent
association between fibrinogen levels and X v v
mortality is uncertain.
ES5.7 In patients with acute leukaemia, an
independent association between fibrinogen A X v v
levels and mortality is uncertain.
ES5.8 In patients with acute promyelocytic
Ieukaemlq, anl'l independent assooatlpn NA X Y, Y,
between fibrinogen levels and bl
is uncertain.
ES, evidence statement
vv=RA; v+=B; v=C; X=D; NA, noapplicable (
Acquired hypofibrinogenz m ous clinical settings. These include severe liver disease,

ascular coagulation (DIC), post-thrombolysis, massive blood
asparaginase therapy for acute lymphocytic leukaemia. The specific

not been specifically reviewed in the literature search. However,
andards in Haematology Guidelines for the diagnosis and management

fulminant hepatic fai
loss and transfusi
diagnosis and manag
the British
of dissemi
considered i i ppodule updates.

Although FFP
most efficient
with the relativel

¥tains some fibrinogen, transfusion of cryoprecipitate or fibrinogen concentrate is the
ns of fibrinogen replacement. These interventions may also be indicated in patients
are conditions of inherited afibrinogenaemia or dysfibrinogenaemia.

The literature review excluded patients in perioperative settings and those with massive blood loss or
transfusion, as these populations are covered in other modules of the patient blood management guideline.

In patients with liver disease, the review found one prospective cohort study (Level Il) that looked at
hospitalised patients with cirrhosis and worsening liver failure.™ Fibrinogen level was associated
with survival, but only in the univariate analysis. However, because of the poor quality of the evidence,
the association between fibrinogen levels and mortality remains uncertain. No studies were found
that reported whether fibrinogen level is an independent risk factor for bleeding or for the risk of RBC
transfusion in this patient group.
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Two relevant retrospective cohort studies (Level lll) in patients with acute leukaemia were found.

One poor-quality study looked at patients receiving induction chemotherapy for acute promyelocytic
leukaemia.™ Fibrinogen level was not an independent risk factor for bleeding in this setting. The other
study examined the risk of fatal intracranial haemorrhage in acute leukaemia patients, but found no
significant association between fibrinogen level and fatal intracranial haemorrhage.™ No studies of
acute leukaemia patients were found that reported on an association between fibrinogen level and risk
of transfusion.

3.5.3 Platelet count and prophylactic platelet transfusion in patients
undergoing chemotherapy and haematopoietic stem cell transplantation

=
=

+—
(@]
[1°]
-
v

EVIDENCE STATEMENTS -
chemotherapy and haematopoietic

>
(@}
c
[J]
)
n
n
G
stem cell transplantation

Evidence
Applicability

ES5.9 In patients undergoing chemotherapy and
haematopoietic stem cell transplantation
—in relation to the effect on mortality — the
difference between a prophylactic platelet
transfusion trigger of <10 x 10°/L without risk
factors or <20 x 10°/L plus risk factors versu

4 v

values is unknown.

ES5.10 | In patients undergoing chemothe
haematopoietic stem cell transpla
relation to major bleeding
no difference between
transfusion trigger of <
factors or <20 x 10°/L
higher trigger.
is unknown

v 44 X v v

ES5.11 In patie
dhsplantation —

imrelation ransfusion —there is no

%ﬁ ger O <10 x 10°/L without risk 2 a4 ! w v/

ES, evidence statement

=R, v+=B; X=D; (see Table 2.1)

RECOMMENDATION - chemotherapy and haematopoietic stem cell transplantation

In patients undergoing chemotherapy and haematopoietic stem cell transplantation,
the recommended strategy for prophylactic use of platelets is transfusion at a platelet
count of <10 x10°/L in the absence of risk factors, and at <20 x 10°/L in the presence of
risk factors (e.g. fever, minor bleeding).

GRADE B
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PRACTICE POINT - chemotherapy and haematopoietic stem cell transplantation

In patients undergoing chemotherapy and haematopoietic stem cell transplantation,
there is no evidence to support:

= alower trigger for prophylactic platelet transfusion for patients with risk factors
(e.g. fever, minor bleeding)

= a strategy of therapeutic-only platelet transfusions (i.e. for treatment of clinically
significant bleeding).

Further research to determine the safety and efficacy of a lower platelet transfusion
trigger is underway.

PP, practice point; R, recommendation

The use of prophylactic platelet transfusions in patients receiving myelosuppf®

for most of the platelet concentrate usage in Australia. In this clinical
bleeding or the need for an invasive procedure — prophylactic platel
platelet counts.

The review examined studies concerning platelet count and bleed
of platelet transfusion, but excluded studies in perioperagi

The review identified four RCTs (Level Il) comparing df
studies™” compared a platelet transfusion tri
used 30 x 10°/L as the higher trigger.”® Of these
difference in mortality between the two study arm
none observed a significant difference in
rates in relation to a more restrictive sfusion tifgger. RBC transfusion rates were reported
in all four studies. None of the st d significant differences in number of RBC units

transfused, or in the number of

one of 20 x 10°/L. Another study
147149150 did not demonstrate a significant

Based on these results, in velosuppressive chemotherapy or HSCT, the
recommended strate t transfusion is at a platelet count of <10 x 10°/L in
the absence of risk /L in the presence of risk factors (see recommendation
R8 above).

There is no eyjdence at time to support a lower threshold for prophylaxis, or for the absence of
prophylaxisy theS&@lestions are the current focus of two major international RCTs.
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3.6 Red blood cell transfusion in
chronically transfused patients

Question 6 (Interventional)

In specific regularly and chronically transfused patients, at what Hb threshold should
patients be transfused to avoid adverse outcomes?
Hb, haemoglobin

appropriate use of a scarce and valuable resource.

Chronic hypoproduction of RBCs means that regular transfusion
Hb at a particular level. The 2001 Clinical Practice Guidelines on th
that maintaining Hb at >80 g/L was likely to be appropri

iological principles. These
ns, they are often prescribed a
predetermined number of RBC units (intended to ach ncentration), rather than having

pt to maximise the interval between
ical practice; the triggers for initiating
atients with anaemia who do not have bone

a higher level of Hb than is physiologically necessa
transfusions. This decision making appe
transfusion in such patients are different ti
marrow dysfunction.

ition to the usual risks associated with
such as human leukocyte antigen (HLA) and red
e latter, use of chelation therapy should be considered.

transfusions over a long period.
transfusion, patients are atmmi

B 2
g 8 3 2
g @ E 0 =
+— — o] o
5 0 S o K]
EVIDENCE STAYEMENTS - © 2 £ g =
. > o = (<] o
thalassaemia | o O G <
ES6.1 In patients with thalassaemia, the effect of
the pretransfusion Hb threshold on mortality X NA v Y X
is uncertain.
ES6.2 In patients with thalassaemia, a pretransfusion
Hb concentratlo.n of 90-100 g/L may . Y Y, v Y, Y,
reduce transfusion volume, compared with
100-120g/L.

ES, evidence statement; Hb, haemoglobin

vv/=A; v+=B; v=C; X=D; NA, not applicable (see Table 2.1)
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PRACTICE POINT - thalassaemia

In patients with thalassaemia, the evidence does not support any change to the
current practice of maintaining a pretransfusion Hb concentration of 90— 100 g/L, with
transfusions at about monthly intervals.

Hb, haemoglobin; PP, practice point

The use of chronic RBC transfusions intensified in 1978, when iron chelation therapy using subcutaneous
desferrioxamine infusions was introduced to improve the management of iron overload in f thalassaemia
major. The aim of the transfusions was to prevent severe anaemia and early mortality and to promote
growth, development, well-being and quality of life. They were also intended to minimise or prevent the
expansion of the marrow mass that leads to bone deformities such as maxillary hypegplasia and extra

concentration was adopted empirically, after trials of lower levels f
from under-transfusion (e.g. bone marrow expansion) continueggo

maximum achievable with 3 — 4 weekly transfusions. To this day, t
when combined with adequate chelation therapy. Hyp ism r
least 50% of patients and is usually carried out when
200 — 250 ml/kg/year. Splenectomy usually resulgs i

iring splenectomy occurs in at
jon requirement exceeds
tion in transfusion requirement.

In contrast to B thalassaemia major, recent studies
B thalassaemia intermedia appear to be |
undergoing regular transfusion, and is mo
Thus, regular transfusion may bec mon option for management and prevention
of complications that occur later p of patients. However, the management

of B thalassaemia intermedia wi i personalised until more is known about these

late complications.

d that complications in patients with
ticularly so later in life in patients
jents who have undergone splenectomy.

ion therapy in individual treatment centres depends on the
adequacy of local rgé® ding blood banking) and funding for an appropriate iron chelating agent.
There are few studie 8 anagement strategy; however, patients managed in this way are

pretransfusion{@¥el with longer survival.”™ The study reported that subjects with a pretransfusion Hb
concentration >38g/L had significantly longer mean survival than those with a level <90 g/L.

Two prospective cohort studies (Level I1)'2'>3 and one retrospective cohort study (Level Il investigated the
relationship between pretransfusion Hb concentrations and transfusion volume. Cazzola™ and Masera'>
found that patients maintained with a mean pretransfusion Hb concentration of 90— 100 g/L and 102 g/L,
respectively, required significantly lower transfusion volumes than patients with higher pretransfusion
levels. Masera™ found that this difference was maintained for the first 5 months, after which time

there was no significant difference. Cazzola™* found no differences between subgroups with or without
splenectomy, and Masera'™? included only splenectomised patients. Torcharus'? reported that paediatric
patients with a pretransfusion Hb concentration of >80 g/L had a higher mean transfusion volume than
subjects with a mean pretransfusion Hb of 60— 70 g/L. These results support current practice.

Quality-of-life issues have been important in the optimal management of patients with transfusion-
dependent B thalassaemia major. High-quality prospective or retrospective cohort studies are required in
this area.
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3.6.2 Myelodysplasia

= Z
B =
g a = =
g @ E 0 i
+J —_— o] o]
5 L S o kY]
EVIDENCE STATEMENTS - R=] P = % _&
. > o =
myelodysplasia m o O G <
ES6.3 In patients with myelodysplasia, no studies
were found reporting the effect of the
pretransfusion Hb threshold on mortality, NA NA NA NA NA

transfusion incidence, transfusion volume,
thromboembolic events and functional or
performance status

ES, evidence statement; NA, not applicable (see Table 2.1)

PRACTICE POINT — myelodysplasia

In patients with myelodysplasia who are regular
no evidence to guide particular Hb thresholds. De :
and frequency of transfusion need to begadividuali ing¥nto account anaemia-
related symptoms, functional or perf
previous transfusions.

Hb, haemoglobin; PP, practice point

MDS refers to a group of bone marrow st at involve ineffective production (dysplasia)
of the myeloid series. Patients with one or more cytopenias due to progressive marrow

atment with RBC transfusion has traditionally been
to prevent or treat complications such as cardiovascular

or performance status. No studies were identified that assessed an association
usion Hb concentrations and mortality, functional or performance status, arterial
thromboembolic @ents or RBC transfusion incidence or volume. Eighteen cohort studies were
identified that assessed Hb and outcomes in MDS patients. However, none provided analysis related to
pretransfusion Hb concentration; rather, they mainly aimed to assess the impact of Hb concentration at
diagnosis. Most of the studies found that Hb concentration at diagnosis was a significant predictor of
survival; a fact that is well recognised. Only one study reported that Hb concentration may also show a
correlation with the results of functional or performance status testing in MDS patients.’

Thus, there is no evidence to guide clinicians on the Hb threshold for transfusion in patients with MDS
and chronic anaemia. Further studies are needed to assess the benefit of transfusion in this population.
Details on the use of ESAs in this patient group can be found in Section 3.3.6. Decisions about the need
for and the frequency of transfusion require a risk-benefit assessment in each patient, taking into
account their functional or performance status and Hb concentration.

62 Patient Blood Management Guidelines: Module 3 | Medical



o
3.
N
A
0a
=k
o
o
>
N
™

€

oS

Patient Blood Management Guidelines: Module 3 | Medical 63



+
.
+
+
+
.
+
.
+
B
.
.
i
-
+
+

BAstbbt st sttt tttstiittts
+




questio

L Backgro%xQ/Q
S
Q.
v

Patient Blood Management Guidelines: Module 3 | Medical



4.1 Interventions to raise haemoglobin
levels in patients with malighancies

Background question 1

In patients with malignancies (solid tumours) undergoing radiotherapy, do
interventions (transfusion or ESAs) aimed at raising the Hb concentration during
radiotherapy affect patient outcomes (e.g. response rate, tumour recurrence or
tumour-free survival)?

ESA, erythropoiesis-stimulating agent; Hb, haemoglobin

4.1.1 Tumour hypoxia: pathophysiology and effec

Heterogeneously distributed hypoxic areas (pO, <2.5 mm Hg) are
solid tumours, such as breast, uterine, cervix, head, neck and recta
malignant melanomas.™® A high incidence of hypoxic ar:
behaviour and a propensity for metastasis.

Hypoxia affects signalling pathways involved in afjigi is, glucose transport, pH regulation and
erythropoiesis.’™” Hence, tumours become hypoxic e development of abnormal vasculature.
' s important in the cellular response

to oxygen homeostasis; overexpression o ncers correlates with poor prognosis and
increased tumour aggression.™® S [ r hypoxia alters the response to radiation and to

many chemotherapeutic agents j
glucose depletion.

to tissue hypoxia, because the abnormal tumour vasculature is
less able to compensat&r anaemia by increasing tissue perfusion.

and radiotherapy resistance

ns used in radiotherapy induce deoxyribonucleic acid (DNA) damage. The photons
can either direct/{f§ause electrons to ionize DNA helix atoms, or can produce highly reactive free radical
species, which then interact with and damage DNA. Unrepaired DNA damage inhibits cell proliferation
and leads to cell death. The presence of oxygen contributes to the indirect process by prolonging the
life span of the free radicals. Oxygen also decreases the ability of cells to repair DNA damage, so that
well-oxygenated cells are more radiosensitive than hypoxic cells.

Hypoxia may also contribute to tumour radiation resistance. This can be caused by altered cell
proliferation kinetics, reduction of apoptosis and differentiation, and reduced cell growth associated with
slowed protein synthesis. Hypoxia may also increase malignant progression and aggressiveness through
clonal selection and genome changes, with an adverse effect on patient outcomes.
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4.1.3 Impact of correction of anaemia on radiotherapy outcome

Anaemia (using Hb thresholds of 90 —145 g/L) has been associated with a reduced response to therapy
and shortened survival in cervical, bladder, bronchial, and head and neck cancers.™"

Erythropoiesis-stimulating agents
ESAs reduce therapy-related anaemia and need for transfusion.®>'®? However, locoregional progression-

free survival was significantly worse in the treatment arm in a large multi-institutional placebo-controlled
phase lll trial of ESA therapy in patients undergoing radiotherapy for head and neck cancer.’®

A Cochrane review'® examined the use of ESAs with radiotherapy or chemotherapy in head and neck
cancer patients and demonstrated poorer survival in patients receiving ESAs, although the target Hb was
higher than currently regarded as appropriate in four of the five included trials.

The Gynecologic Oncology Group (GOG) trial 0191 assessed the effect of using ESAS semmaintain the

locally advanced cervical cancer.”® The study was closed early due to increase
events in the latter arm. The three-year progression-free survival and ov
the ESA treatment group.

The adverse outcomes may result from an excess of thromboemb
with a high Hb target. ESAs may also promote tumour progressi
be expressed on the surface of some tumour cell lines.
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ESAs are not currently approved by the Therapeutic Go
treatment of anaemia due to malignancy or chemot

K

Red blood cell transfusion

The view that transfusing RBCs to maintain a Hb of /L tients undergoing radiotherapy for

is based on a 1978 publication.'® However,
,demonstrated that there was no difference
ing the prognostic significance of anaemia and

r patients treated with radiotherapy showed
elivery in profoundly anaemic patients, but does not
mour hypoxia.

in disease-related mortality. A re
its modification by transfusion i

no benefit."®” Transfusion may i

It has been proposedd#fat inci@ased ity and mortality in transfused patients is due to
immunosuppressiGEae "0 i by Varlotto and Stevenson'' concluded that correction of anaemia
by blood transfusion

ad an adVerse effect on patient survival. The authors postulated that this was

due to mod atory or immunosuppressive pathways.
The relations emia, tumour hypoxia and the effects of treatment to correct anaemia
in patients wi d tumours is far more complex than initially perceived. Hypoxia is most likely

predominantly
demonstrated to
targets, has been

ated to abnormal tumour vasculature, and correction of anaemia has not been
prove the outcome of radiotherapy. The use of ESAs, particularly with higher Hb
ssociated with an adverse impact on survival in patients with malignancy.

Transfusion decisions for patients undergoing radiotherapy are thus based on the principles used for
other patients with cancer (see Section 3.2.4).
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4.2 Assessment of patients after
red blood cell transfusion

Background question 2

When should a patient be retested after a transfusion to assess the response, guide
whether further transfusions are required and avoid over transfusion?

importance.'72'7?

When considering the decision to transfuse and the dosage, it is
assessment of patients. A single-unit transfusion practice approa
clinical assessment after transfusion. Further transfusi
are relieved. Clinical experience suggests that, in ma

to report an improvement in symptoms.

In some situations, prescribing more than one unit ime be appropriate; for example, where
there is significant ongoing or anticipate andemia or the patient has chronic
transfusion requirements (e.g. for bone ma . number of units prescribed, however, should
still be carefully considered based i ient factors.

en to test the Hb level after a RBC transfusion.
BC followed by clinical reassessment is appropriate.
ther to retest the Hb level. One study reported a high

There is limited information in t
Where indicated, transfusion of
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quate evidence to confirm that
anaemia is an independent predictor of er patient outcomes. However, the
findings did not prove that an se outcomes, or that correction of
the anaemia will reverse t tiological questions cannot give
ent in systematic reviews in this area

is unwarranted.

There was surpai
h ge nd specific medical populations. Thus, it has
idance on RBC transfusion thresholds while ensuring a
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5.1 Evidence gaps and areas
of future research

In this review, there were a number of areas where evidence was not sufficient to generate
recommendations. Further research in the following areas may be profitable:

=  evaluating the incidence, prevalence and management of anaemia (including identification and
treatment of underlying causes) in Aboriginal and Torres Strait Islander populations

= identifying the clinical factors, including Hb concentration, that should guide RBC transfusion in
medical patients

= evaluating the role and timing of RBC transfusion in patients with acute uppergastiintestinal blood

loss, focusing on the effect on rebleeding

»  investigating the management of bleeding patients administered fibrinol
anticoagulant and antiplatelet agents

= identifying subsets of patients with cancer in whom ESAs can y be

= identifying medical populations who may benefit from the

= evaluating the use of fibrinogen concentrate as an alternativey cryopi@eigifate

= determining the appropriate trigger for RBC trangfu
with bone marrow failure

with thalassaemia and patients

» validating the signs and symptoms that indi
in post-transfusion clinical and laboratory inde

an or RBC transfusion, and evaluating changes
ver to guide management.

5.2 Topics fo consideration

The following topics were Dot incldéled in the gyfstematic review, but may be considered in revisions of
this module:

«  the effect of tk Zaehan patient outcomes

= the appropriate uS&8X blood products in patients with DIC.
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The NBA, in collaboration i ering Committee and EWG members,
mmunication on the implementation of
this module. The planfilentifies tagget audiences for the module, strategies and

tools for effectiygsi iopgtommunication channels and key messages.
Continued guidelines is necessary to reduce variation in
practice p ppropriate use of blood component therapy, and

tent to which the guidelines influence changes in clinical practice and
outcomes

= what factors (if any) contribute to noncompliance with the guidelines.
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The results of the evaluation will be used to inform future review of the guidelines. Economic issues
were considered when formulating the evidence-based recommendations. The recommendations are
likely to reduce product associated expenditure. All recommendations (R1-R8) within this Module either
constrain the use of more expensive products (such as blood and blood products and erythropoietin
stimulating agents) or replace them with less expensive products (such as iron therapy).

Patient blood management however, requires effective coordination of care. The cost of introducing
a coordinated patient blood management approach is anticipated to be offset by savings in reduced
product consumption. The NBA, together with the Jurisdictional Blood Committee (JBC) and key
stakeholders, is developing a program to facilitate uptake of the PBM guidelines.

The program will include the development of a comprehensive toolkit to support the introduction of
patient blood management practices in the clinical setting. The toolkit is being developed with the help
of a network of patient blood management pract|t|oners who WI|| facilitate uptake of the gmdelmes

will provide links to the patient blood management guidelines and
course. These resources provide explicit tools to support uptake

e Blood@$are eLearning
ns in this module.

This module will be reviewed and amended in 2017, unless an iss i ) clinical evidence
relevant to practice) that triggers a need for an earlier re

The PBM Guidelines Project Manager at the NBA wil
review, and will be the person to contact about mg@j

of experts to undertake the
ractice changes.

To provide feedback and inform future reviews oft
or implementation, or on the accompanyi

|ease send any comments on its content

= Email: guidelines@blood.gov.

« Mail: Patient Blood Man
National Blood Aut
Locked Bag 8430

http://www.blood.gov.au/
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Appendix L\A

Governance\g




A1 Management framework for
guideline development

Figure A1 illustrates the framework used to manage the development of the six modules of the
guidelines, described in Section 1.2 of Chapter 1.

Figure A1 Management framework for development of the guidelines

Jurisdictional
Blood
Committee

Steering Committee
(NBA Chair)

Systematic reviewer/
technical writer

Expert Working
Contracted to NBA || Group

(ANZSBT Chair)

Clinical direction provided
by EWG and CRG

EWG and CRG

ANZSBT, Australian & New Zeal
EWG, Expert Working GrougaGARY

ood Transfusion; CRG, Clinical/Consumer Reference Group;
lines Assessment Register; NBA, National Blood Authority

A2 Te ference

Steering

eering Committee was established to provide coordination and direction for
development of t§e guidelines. It was chaired by the NBA, with representation from the ANZSBT the
Jurisdictional Blood Committee and a clinical representative from the Australian Government Department
of Health and Ageing. The role of the Steering Committee was to:

= develop and oversee the project plan for the revision of the guidelines

= recommend the membership of the EWG to the NBA Chief Executive Officer, who will appoint the
recommended members

= endorse the scope of the project as proposed by the EWG, and the process by which it will
be undertaken

= ensure that there is effective communication and consultation with all relevant stakeholders for the
duration of the project, including the development of a communications and engagement strategy
that meets NHMRC requirements
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= provide information on the project through the NBA to the JBC

= review resources that are dedicated to the project, to ensure that they are sufficient for the project to
meet its deadlines

= review and approve revisions to the project plan and terms of reference

=  address other matters as raised by members of the Steering Committee or EWG.

Expert Working Group

The EWG was formed to advise the Steering Committee about the scope and structure of the guidelines,
and to determine the focus of the systematic review of the evidence-based literature. The group's terms
of reference were to:

= consider the scope of the project and proposed structure of the guidelines as g by the Steering

» under the guidance of the NHMRC independent systematic review e
questions to be answered by the literature review

= provide clinical oversight for the development of the content o
ensuring that:

— theresearch undertaken is comprehensive

— thequality of the revised guidelines will meet inical @Pproval gW

. . R <

= provide recommendations on the terms of refer for t nd oversee coordination of the o
activities of the CRGs a

) . =]

= ensure appropriate engagement by consumers | re t points ]

= assistin the development or review o
of the guidelines and review thei

ies to support the implementation and audit

v

Clinical/Co

A CRG was forme®'to review each phase of the guidelines during development. With the assistance
of technical writers, the CRGs formulated recommendations aimed at optimising patient blood
management based on systematic review findings, or, in the absence of evidence, developed practice
points through a consensus-based process. The CRGs also provided advice to the EWG on guideline
relevance and utility for targeted service providers and recipients who will use or benefit from the
guidelines. Pertinent terms of reference for guidelines development included the following;

mer Reference Groups

= the CRGs may review and offer advice on the set of questions to be put to the systematic review for
the project

= the CRGs may review the draft guidelines and consumer materials, and offer advice on the way
information is presented in terms of relevance and utility to the groups they represent

= the CRGs will not have authority or decision-making power over how that advice is used.
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A3 Membership of bodies involved
in governance of the guidelines

Steering Committee
Ms Stephanie Gunn (Chair)
Mr Ken Davis

Prof Henry Ekert

Ms Sue Ireland

Dr Amanda Thomson

Expert Working Group
Dr Craig French (Co-chair)

Dr Amanda Thomson
(Co-chair)
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A/Prof Mark Dean

Mr Shannon Farmer
Dr Chris Hogan
Ms Janine Learmont
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Dr Robert Lindeman

Dr Richard Seigne
Dr Philip Truskett

Dr John Vinen
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National Blood Authority
Australian & New Zealand Saociety of Blood Transfusion
Australian Government Department of Health and Ageing
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Australian & New Zealand Society of Blood
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Clinical/Consumer Reference Group — Medical Module

A/Prof Mark Dean (Chair)
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Mr Shannon Farmer
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All members of the Steering Committee, CRG, EWG and systematic review team declared any interests
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Traditionally, it has been assumed that blood transfusion benefits patients; however, a benefit has not
been demonstrable in many clinical scenarios. In addition, evidence is accumulating that serious non-
viral adverse events, such as transfusion-associated circulatory overload (TACO) or transfusion-related
acute lung injury (TRALI), are more common than previously thought, and that more recently identified
conditions (e.g. transfusion-related immunomodulation) may cause patients harm.

The risk of transmission of infectious diseases through blood transfusions has reduced significantly in
recent years, through improved manufacturing and laboratory processes. However, there is potential for
transfusion of an unrecognised infectious agent.

Despite improvements in systems management, there remains a risk of transfusion-related harm due
to administrative error. Such an error has the potential to result in acute haemolytic reaction from ABO
incompatibility, which may be fatal.

If the patient requires therapy for anaemia, thrombocytopaenia or coagulopathy, tr
be a default decision. Instead, the decision on whether to transfuse should be ¢
and should:

= takeinto account the full range of available therapies
= balance the evidence for efficacy and improved clinical outcom
= takeinto account patient values and choices.

In the process of obtaining informed consent, a clinician should al i fficient time to ask
questions, and should answer those questions. If the pagignt is un or understand English,
the clinician may need to involve an interpreter. In ce ined medical interpreter may be
required (rather than a family member or a friend). W nd diagrams may be appropriate
in certain circumstances to aid understanding.

All elements of the consent process shoul ate, ¥@pritory or national requirements.

Table B.1 summarises transfusion risks, an ts the Calman Chart, which may be useful

to clinicians for explaining risks to g

Table B.1 Transfusion risks

ESTIMATED RATE? CALMAN

LA S (HIGHEST TO LOWEST RISK) RATING®

Transfusion-associigs = Up to 1in 100 transfusions High
(iatrogenic)
1in 1200 - 190,000 Low to minimal
Delayed: 1 in 2500 — 11,000 Low to very low
Acute: 1in 76000 Very low
Fatal: Less than 1in 1 million Negligible
Anaphylactoid reactions or anaphylaxis (usually due 1in 20,000 - 50,000 Very low
to IgA deficiency)
Bacterial sepsis: platelets 11in 75,000 Very low
Bacterial sepsis: red blood cells 1in 500,000 Minimal
Hepatitis B Less than 1in 1 million Negligible
Hepatitis C Less than 1in 1 million Negligible
Human immunodeficiency virus Less than 1in 1 million Negligible
Human T-lymphotropic virus (types 1 and 2) Less than 1in 1 million Negligible
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TRANSFUSION RISK ESTIMATED RATE® CALMAN

(HIGHEST TO LOWEST RISK) RATING®
Malaria Less than 1in 1 million Negligible
Variant Creutzfeldt-Jakob disease (not tested) Never reported in Australia Negligible
Transfusion-associated graft-versus-host disease Rare Negligible
Transfusion-related immunomodulation Not quantified Unknown

2 Risk per unit transfused unless otherwise specified
®See Calman 1996'"7

Source: Australian Red Cross Blood Service website (www.transfusion.com.au)

Note: The above estimates may change over time. Refer to the Australian Red Crg
website (www.transfusion.com.au) for the most recent risk estimates.

Table B.2 Calman Chart? (United Kingdom risk per one year)

RATING EXAMPLE

Negligible <1in 1,000,000

Minimal 1in 100,000 - 1,000,000

Very low 71in 10,000 - 100,000 ident at work
Low 11in 1,000 - 10,000

High >11in 1,000 n of chicken pox to susceptible

old contacts

aSee Calman 19967
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C1 Australian blood sector

Standing Committee on Health and Australian Health Ministers'
Advisory Council

The Standing Committee on Health (SCoH) is responsible for the oversight and management of the
Australian blood sector. The committee's responsibilities include national policy and financial decisions
in relation to the supply of blood and blood products, and the determination of which products and
services can be bought with public funds. SCoH oversees the implementation of the National Blood
Agreement (described below), and is supported in its roles by the Australian Health Ministers' Advisory
Council (AHMAC).

Clinical, Technical and Ethical Principal Committee

The Clinical, Technical and Ethical Principal Committee (CTEPC) was establi
provide advice to the AHMAC on a range of issues. Areas covered incl

= clinical, technical and medico-ethical developments that are |i
one jurisdiction

= options for ongoing coordination of the clinical and technical i managed on a
national basis

» the appropriateness, effectiveness and safety o

= any policy implications arising from the issue by the committee

»  theimpact of clinical and technical d he

and other services

ivery and management of health care

»  theimpact of clinical and tec ts outside the health-care sector.

d, supply planning and product distribution

evidence®based approaches to emerging products, services and technologies
= oversees the NBA's role in blood supply contracting.

The committee is the primary body responsible for providing advice and support on these matters to the
SCoH through the CTEPC (of which it has been a subcommittee since September 2006) and the AHMAC.

National Blood Authority

The NBA was established in 2003 as an Australian Government agency within the health and ageing
portfolio. It is responsible for ensuring the adequate, safe, secure and affordable supply of blood and
blood products. The role of the NBA is outlined in the National Blood Authority Act 2003 and the
National Blood Agreement.
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Part 5 of the National Blood Agreement requires the development and implementation of specific safety
and quality strategies, including development, implementation and review of evidence-based national
clinical practice guidelines for blood, blood products and blood-related services. The aim is to encourage
best practice in the management and use of such products and services.

Therapeutic Goods Administration
The TGA is the regulator for blood and blood products in Australia. The TGA is responsible for:

= regulating the sector in terms of the safety and quality of blood and blood products under the
Therapeutic Goods Act 1989

= auditing good manufacturing practice
= issuing product recalls
= modifying safety standards

= issuingdirectives such as donor deferral.

Australian Red Cross Blood Service

ngside Australian
| organisations, and with

voluntary donors in Australia. The Australian Red Cross
regulators, government departments, and commerci

international bodies, to constantly review and improv: vision of blood and blood

components in Australia. The Australian Red Cro vice also has significant transfusion

medicine expertise and clinical involvement. g
o
o
("))
D
(o]
(g
o
-
(1)}
(@]

= regulating the sector in terms of the safety and quality of blood and blood products under the
Medicines Act 19871 and Medicines Regulations 1984

= auditing and licensing blood centres in accordance with good manufacturing practice
= ssuing product recalls

= approving changes to the NZBS Collection and Manufacturing Standards.
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New Zealand Blood Service

The NZBS is a Crown Entity established under the New Zealand Public Health and Disability Act 2000.

Its legislated purpose and core activity is the safe, timely, high-quality and efficient provision of blood
and blood products to clinicians for the people of New Zealand. It also provides related services, including
matching of patients and donors before organ or tissue transplantation, and provision of tissue banking
(skin, bone and stem cell services).

The NZBS Board is appointed by, and responsible to, the Minister of Health, and performs strategic and
governance functions in accordance with the Act.

The NZBS works closely with regulators, the Ministry of Health and international agencies to monitor
international developments in the field of transfusion medicine, to develop national policies and to
implement them as appropriate in the New Zealand setting.

major hospitals.
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Appendix D Q/Q
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D1 Development process

A review by the NBA of the 2001 Clinical Practice Guidelines on the Use of Blood Components’ led

to a decision by the NHMRC, ANZSBT and NBA to develop a series of six guidelines on patient blood
management, of which this document is the third. The guidelines development process was initiated by
a Steering Committee chaired by the NBA. In 2008, an EWG was formed to oversee development of the
series of guidelines.

A CRG, with membership including a patient blood management advocate and representation from
relevant colleges and societies, was established to develop the medical module. The CRG received
assistance from systematic reviewers and a technical writer, and advice and mentoring from a
systematic review expert. Further details of the governance framework are provided in Section 1.2 and
Appendix A.

D2 Research phase

Relevant clinical research questions were developed, prioritised,
the CRG for this guideline, and further refined through consultati
NBA and the systematic review expert.

D3 Methodology

Methods are outlined in Chapter 2, with
research questions for systematic review

refinegd by the EWG and
am the s atic reviewers, CRG,

in the technical reports. Briefly, the clinical
cording to three criteria: PICO (‘population,
nt|on questions, PPO (‘population, predictor and
n, risk factor and outcome) for aetiology questions.
Three main strategies were usedo identify ially relevant literature: electronic database searching,
manual searching and useof li ended by expert members of the CRG. The primary

’ j e Cochrane lerar\/ Database and PreMedline. Add|t|ona|

ined from the PICO, PPO or PRO criteria that formed the basis of the

ch questions. Non-English publications were excluded. Studies that

re evaluated according to NHMRC levels of evidence hierarchy, dimensions
lity assessment criteria.™'”® An NHMRC evidence statement form was completed
for each systemidkically reviewed research question. Where there was sufficient evidence to formulate
a recommendatidf NHMRC grading criteria were applied to indicate the strength of the body of
evidence underpinning the recommendation.™ Where it was not possible to develop evidence-based
recommendations because no evidence was identified, or where additional information was required to
supplement recommendations and guide clinical practice, the CRG developed practice points through a
consensus-based process.

were eligible
of evidence, a
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D4 Public consultation

Public consultation was conducted from 23 January to 16 March 2012, during which time the draft
module was available on the NBA website.? Notification was posted in The Australian national
newspaper, and the NBA invited a range of stakeholders, committees, working groups and interested
people to provide submissions.

Eleven submissions were received. The CRG met in April 2012 to consider all the public consultation
submissions and, where necessary, revise this module in accordance with the submissions. Changes were
made to the module to address comments and concerns raised in submissions, and to improve clarity.

D5 Finalising the guidelines

The final drafts of the module and technical reports were reviewed by a guiglelin@gadevelopm@Rt expert
(formerly a Guidelines Assessment Register consultant) to assess co IMR@PEquirements
for externally developed guidelines. The module was then reviewed

¢ http://www.blood.gov.au/
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Appendix E
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Appendix F Q/Q

Summary of
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F1 General medical

Identifier

RED CELLS

Relevant
Guidance - section of
recommendations and practice points document

RBC transfusion should not be dictated by a Hb concentration alone, but 3.2.1
should also be based on assessment of the patient's clinical status.

Where indicated, transfusion of a single unit of RBC, followed by 3.21
clinical reassessment to determine the need for further trans$fo

appropriate. This reassessment will also guide the decisiogon™
to retest the Hb level.

3.2.1

transfusion may not be required i
where other specific therapy i

se patients (with a
Id be based on the need

eased mortality in patients with ACS.

Rtions and practice points for medical patients in a critical care
nd in the Patient Blood Management Guidelines: Module
e.> Recommendations and practice points for specific medical
Peroups (ACS CHF, cancer, acute upper gastrointestinal bleeding and
onically transfused) appear elsewhere in this module.

In patients with iron deficiency anaemia, iron therapy is required to 3.2.1
replenish iron stores regardless of whether a transfusion is indicated.

ACS, acute coronary syndrome; CHF, chronic heart failure; CRG, Clinical/Consumer Reference Group; Hb, haemoglobin;
PP, practice point; RBC, red blood cell
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F2 Cardiac-acute coronary syndrome

Identifier Relevant
and Guidance - section of
grade® recommendations and practice points document
RED CELLS
In ACS patients with a Hb concentration >100 g/L, RBC transfusion is 3.2.2
not advisable because of an association with increased mortality.
GRADE C
RBC transfusion should not be dictated by a Hb concentration 3.21
should also be based on assessment of the patient’s clinicg| st3
Where indicated, transfusion of a single unit of RBC, 3.21
clinical reassessment to determine the need for f]
appropriate. This reassessment will also guide t!
to retest the Hb level.
In patients with iron deficiency anaergia, i 3.21
replenish iron stores regardless of wh
In patients with ACS and a Hb conce i 3.2.2
may be associated with r
In patients with ntration of 80— 100 g/L, the effect 322
of RBC transfusi ertain and may be associated
with an increasel@ki nce of MI. Any decision to transfuse
should bg i d based on careful consideration of the
risks a4 ‘

ACS, acute coronary sy
red blood cell

¢ As noted above, recommendations are graded and practice points are not.
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F3 Heart failure

Identifier Relevant
and Guidance - section of
grade® recommendations and practice points document

IRON AND ERYTHROPOIESIS-STIMULATING AGENTS

In patients with CHF, identification and treatment of iron deficiency 33.2
(absolute and functional) is recommended to improve functional or
performance status.

GRADE B

This is consistent with the 2011 update to the Guidelines for the Preventj
Detection and Management of Chronic Heart Failure in Australia, 2

Note: The studies reviewed only included patients treated with |
NYHA functional classes Il or lll.

RED CELLS

RBC transfusion should not be dictated by a Hb co { ne, but 3.2.1
should also be based on assessment o jent’
Where indicated, transfusion of 3.2.1
clinical reassessment to determine
appropriate. This reasses
to retest the Hb level.

¢ As noted above, recommendations are graded and practice points are not.
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Identifier Relevant

and Guidance - section of
grade® recommendations and practice points document
RED CELLS

Direct evidence is not available in general medical patients.? Evidence 3.21
from other patient groups and CRG consensus suggests that, with a:

= Hb concentration <70 g/L, RBC transfusion may be associated
with reduced mortality and is likely to be appropriate. However,
transfusion may not be required in well-compensated patients or
where other specific therapy is available.

= Hb concentration of 70 - 100 g/L, RBC transfusion is not assg
with reduced mortality. The decision to transfuse patients
single unit followed by reassessment) should be based
to relieve clinical signs and symptoms of anaemia,
response to previous transfusions. No evidence

In patients with
replenish iron st

ia, iron therapy is required to 3.21
of whether a transfusion is indicated.

ith heart aiIure thereis an increased risk of 3.2.3
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Ulid status. For further guidance on how to manage
heart failure, refer to general medical or ACS sections, as
bpropriate (R1, R3, PP3-PP6).

3

ACS, acute coronary'Syndrome; CHF, chronic heart failure; CRG, Clinical/Consumer Reference Group; Hb, haemoglobin;
NYHA, New York Heart Association; PP, practice point; R, recommendation; RBC, red blood cell

° As noted above, recommendations are graded and practice points are not.
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F4 Cancer

Identifier
and
grade®

RED CELLS

Relevant
Guidance - section of
recommendations and practice points document
RBC transfusion should not be dictated by a Hb concentration alone, but 3.21
should also be based on assessment of the patient's clinical status.
Where indicated, transfusion of a single unit of RBC, followed by 3.2.1
clinical reassessment to determine the need for further transfg§f
appropriate. This reassessment will also guide the decisionpon'
to retest the Hb level.
3.21
= Hb concentration of 70 — 100 g/ L
wnth reduced mortality
warrant a diff
respiratory or
Weased mortality in patients with ACS.
ations and practice points for medical patients in a critical care
nd in the Patient Blood Management Guidelines: Module
.3 Recommendations and practice points for specific medical
BEroups (ACS CHF, cancer, acute upper gastrointestinal bleeding and
onically transfused) appear elsewhere in this module.
In patients with iron deficiency anaemia, iron therapy is required to 3.21
replenish iron stores regardless of whether a transfusion is indicated.
In patients with cancer, the aetiology of anaemia is often multifactorial; 3.2.4
where appropriate, reversible causes should be identified and treated. 331

° As noted above, recommendations are graded and practice points are not.
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Identifier Relevant

and Guidance - section of
grade® recommendations and practice points document
There is a lack of specific evidence relating to the effects of RBC 3.2.4
transfusion in patients with cancer. Any decision to transfuse should be
based on the need to relieve clinical signs and symptoms of anaemia. g
When treating patients with cancer, refer also to the general medical 3
population PP1-PP4. 3
-
IRON AND ERYTHROPOIESIS-STIMULATING AGENTS =%
o
In cancer patients with anaemia, the routine use of ESAs is not 331 S
recommended because of the increased risks of mortality and 3
GRADE A thromboembolic events. ‘BD
a
In anaemic patients with cancer receiving ESAs, evalu BN ]
guide adjuvant iron therapy. o
3
(1)}
ACS, acute coronary syndrome; CHF, chronic heart failure; CRG, Clinical/Co oup; ESA, )
erythropoiesis-stimulating agent; Hb, haemoglobin; PP, practice point; R, re BC, red blood cell g_
o
=1
F5 Gastrointestin 2!
(]
D
o
o.
Relevant 3
Guidance - section of g_
Identifier = recommendati document <
(]
RED CELLS =t
ax
be dictated by a Hb concentration alone, but 3.2.1 8
assessment of the patient’s clinical status. g_
=
d, transfusion of a single unit of RBC, followed by S22 <

n

retest the Hb level.

¢ As noted above, recommendations are graded and practice points are not.
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Relevant

Guidance - section of
Identifier = recommendations and practice points document
Direct evidence is not available in general medical patients.? Evidence 3.21

from other patient groups and CRG consensus suggests that, with a:

= Hb concentration <70 g/L, RBC transfusion may be associated with
reduced mortality and is likely to be appropriate. However, transfusion
may not be required in well-compensated patients or where other
specific therapy is available.

= Hb concentration of 70 - 100 g/L, RBC transfusion is not associated
with reduced mortality. The decision to transfuse patients (with
single unit followed by reassessment) should be based on th

respiratory or cerebrovascular disease.

= Hb concentration >100 g/L, RBC transfusion i
unnecessary and is usually inappropriate. Tran
associated with increased mortality in patients

subgroups (ACS, CHF, cancer, acute upp
chronically transfused) appeagelsewhey

3.2.1
ith acute upper gastrointestinal 3.25
ere is no evidence to favour a liberal
e, a more restrictive approach may be
g0 data to support a specific Hb treatment target

S¥eeding patients, refer to Patient Blood Management 3.25

odule 1 - Critical Bleeding/Massive Transfusion (2011).*

IRON AND ER\HROPOIESIS-STIMULATING AGENTS

In patients with IBD, determine the cause of anaemia and treat 335

reversible causes. IV iron may be required in patients who are intolerant
of oral iron, or to avoid aggravation of intestinal inflammation.

ACS, acute coronary syndrome; CHF, chronic heart failure; CRG, Clinical/Consumer Reference Group; Hb, haemoglobin;
IBD, inflammatory bowel disease; IV, intravenous; PP, practice point; RBC, red blood cell
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F6 Chronic kidney disease

Identifier Relevant
and Guidance - section of
grade® recommendations and practice points document

IRON AND ERYTHROPOIESIS-STIMULATING AGENTS

In anaemic patients with CKD, ESA therapy to a low to intermediate Hb 333
target may be used to avoid RBC transfusion, after consideration of risks

GRADE B and benefits for the individual patient.

Note: The CARI guidelines recommend a Hb target between 100-115 g/

e 333
risks a

In anaemic patients with CKD, ESA therapy to a low to int
target may be used to relieve fatigue, after considerati
benefits for the individual patient.

GRADE C

Note: The CARI guidelines recommend a Hb target be
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GRADE B
t CKD, type 2 diabetes 333
As is not recommended

GRADE B d mortality.
ith chronic renal failure who have 333
n about ESA and iron therapy in patients 333
sion should not be dictated by a Hb concentration alone, but 3.21

n

bre indicated, transfusion of a single unit of RBC, followed by 3.21

clinical reassessment to determine the need for further transfusion, is
appropriate. This reassessment will also guide the decision on whether
to retest the Hb level.

¢ As noted above, recommendations are graded and practice points are not.
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Identifier Relevant
and Guidance - section of
grade® recommendations and practice points document

Direct evidence is not available in general medical patients.? Evidence 3.21
from other patient groups and CRG consensus suggests that, with a:

= Hb concentration <70 g/L, RBC transfusion may be associated with
reduced mortality and is likely to be appropriate. However, transfusion
may not be required in well-compensated patients or where other
specific therapy is available.

= Hb concentration of 70 - 100 g/L, RBC transfusion is not associated
with reduced mortality. The decision to transfuse patients (with
single unit followed by reassessment) should be based on th

respiratory or cerebrovascular disease.

= Hb concentration >100 g/L, RBC transfusion i
unnecessary and is usually inappropriate. Tran
associated with increased mortality in patients

subgroups (ACS, CHF, cancer, acute upp
chronically transfused) appeagelsewhey

)21

¢ As noted above, recommendations are graded and practice points are not.
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F7 Chemotherapy and haematopoietic
stem cell transplantation

Identifier Relevant
and Guidance - section of g
grade® recommendations and practice points document 3
RED CELLS 2
2
RBC transfusion should not be dictated by a Hb concentration alone, but 3.21 o
should also be based on assessment of the patient's clinical statu S
3
Where indicated, transfusion of a single unit of RBC, followed 3.21 ‘BD
clinical reassessment to determine the need for further =
appropriate. This reassessment will also guide the deg T
to retest the Hb level. o
»
3.2.1 -]
a
. o
Hb concentration <70 g/L, RBC tra ~
with reduced mortality and is likely 2l
©
o
o.
Hb concentration of 70 3
with reduced mo G4
ent) should be based on the need E‘
| signs and@mp®ms of anaemia, and the patient's 2L
ions. No evidence was found to 3.
for patients who are elderly or who have 'Y
ular disease. a
o
SO0 g/L, RBC transfusion is likely to be =t
ary and is usually inappropriate. Transfusion has been =
ith increased mortality in patients with ACS. S
ations and practice points for medical patients in a critical care
ng will be found in the Patient Blood Management Guidelines: Module g
Critical Care.> Recommendations and practice points for specific medical
groups (ACS, CHF, cancer, acute upper gastrointestinal bleeding and
chronically transfused) appear elsewhere in this module.
In patients with iron deficiency anaemia, iron therapy is required to 2321

replenish iron stores regardless of whether a transfusion is indicated.

° As noted above, recommendations are graded and practice points are not.
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Identifier
and
grade®

PLATELETS

GRADE B

ACS, acute coronary syndrome; CHF,
HIT, heparin-induced thrombocytop
thrombocytopenic purpur;

Relevant
Guidance - section of
recommendations and practice points document
In patients undergoing chemotherapy and haematopoietic stem cell 3.5.3
transplantation, the recommended strategy for prophylactic use of
platelets is transfusion at a platelet count of <10 x10°/L in the absence
of risk factors, and at <20 x10°/L in the presence of risk factors (e.g.
fever, minor bleeding).
Platelet transfusion may be indicated for the prevention and treatgg 3.4.3

of haemorrhage in patients with thrombocytopenia or platelet
function defects. Platelet transfusions are not indicated in all §

established and expert opinion sought.

In patients undergoing chemotherapy and haem 353

transplantation, there is no evidence to support:

= alower trigger for prophylactic plajglet
risk factors (e.g. fever, minor bleedi

= astrategy of therapeutic-only piegalet t usions (i.e. for treatment

of clinically significant bjeeding).

Further research to determ efficacy of a lower platelet

G, Clinical/Consumer Reference Group; Hb, haemoglobin;
point; R, recommendation; RBC, red blood cell; TTP, thrombotic

¢ As noted above, recommendations are graded and practice points are not.
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F8 Thalassaemia and myelodysplasia

Relevant
Guidance - section of
Identifier = recommendations and practice points document
RED CELLS
RBC transfusion should not be dictated by a Hb concentration alone, but 3.2.1
should also be based on assessment of the patient's clinical status.
Where indicated, transfusion of a single unit of RBC, followed by 3.21
clinical reassessment to determine the need for further trans$fo
appropriate. This reassessment will also guide the decisio on Qe
to retest the Hb level.
In patients with thalassaemia, the evidence does 3.6.1
change to the current practice of maintaining a p
Hb concentration of 90— 100 g/L, with transfusio
monthly intervals.
3.6.2
symptoms, functional or pe
to previous transfi
e of platelet production (e.g. myelodysplasia 3.4.3

i) a specific threshold for transfusion may not be
#lents are best managed on an individual basis, in
) with a relevant expert.®

bhylactic platelet transfusions may be best avoided
e risk of complications (e.g. alloimmunisation and platelet
fractoriness).

apeutic platelet transfusions could be considered for treatment
of bleeding.

Hb, haemoglobin; PP, practice point
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F9 Coagulopathy

Relevant

Guidance - section of

Identifier = recommendations and practice points document
FRESH FROZEN PLASMA

The routine use of FFP in medical patients with coagulopathy (including 3.4.1

those with liver impairment) is not supported. Tests for coagulation
correlate poorly with bleeding risk in liver impairment.

The underlying causes of coagulopathy should be assessed. \Whg
transfusion is considered necessary, the risks and benefits s
considered for each patient, and expert guidance sought.

3.4.1

= Patient Blood Management Guidelines: Modu
Massive Transfusion (2011)*

» Patient Blood Management Guidelin
(2012)

« Warfarin Reversal: Consensu. ideli n behalf of the
ostasis (2004)’

= AHCDO guidelines for ific factor deficiencies

(http://www.ahcd

recipitate or fibrinogen concentrate in medical 3.4.2
h coagulopathy is not advised. The underlying causes of

@zuidance on the use of cryoprecipitate or fibrinogen concentrate in 3.4.2
specific patient groups, refer to:

= Patient Blood Management Guidelines: Module 1 - Critical Bleeding/
Massive Transfusion (2011)*

= AHCDO guidelines for patients with specific factor deficiencies
(www.ahcdo.org.au)

» TTP: Guidelines for the Use of Fresh-Frozen Plasma, Cryoprecipitate
and Cryosupernatant (2004).2

AHCDO, Australian Haemophilia Centre Directors’ Organisation; DIC, disseminated intravascular coagulation; FFP, fresh
frozen plasma; PP, practice point
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F10 Thrombocytopenia

Relevant

Guidance - section of

Identifier = recommendations and practice points document
PLATELETS

Platelet transfusion may be indicated for the prevention and treatment 3.4.3

of haemorrhage in patients with thrombocytopenia or platelet

function defects. Platelet transfusions are not indicated in all causes
of thrombocytopenia, and may be contraindicated in certain condj
(e.g. TTP and HIT). Thus, the cause of the thrombocytopenia shg
established and expert opinion sought.

In patients with chronic failure of platelet production 343
or aplastic anaemia), a specific threshold for trans
appropriate. These patients are best managed o

consultation with a relevant expert.®

Long-term prophylactic platelet transfu
because of the risk of complications
platelet refractoriness).

Therapeutic platelet transfusions c be cO@@dered for treatment

of bleeding.

HIT, heparin-induced thrombocytopaen; oint; TTP, thrombotic thrombocytopenic purpura
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