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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 Committee

DIC disseminated intravascular coagulation
DNA deoxyribonucleic acid

ES evidence statement

ESA erythropoiesis-stimulating agent

EWG Expert Working Group

FACT Functional Assessment of Cancer Therapy
FFP fresh frozen plasma

FID functional iron deficiency

Hb haemoglobin

HIF hypoxia-inducible factor

HIT heparin-induced thrombocytopaenia

HIV human immunodeficiency virus

HSCT haematopoietic stem cell transplantation
IBD inflammatory bowel disease

V) 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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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, based on evidence from
a systematic review

» asummary of the practice points that were developed by the CRG through consensus
decision making.

Details of the systematic reviews used in the development of this module are given in the two-volume
technical report that accompanies this document.

Materials relevant to consumers and to clinicians managing medical patients will be developed to
accompany this module; these materials will be available online and in print.

Patient Blood Management Guidelines: Module 3 | Medical



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:

Body of evidence can be trusted to guide practice
Body of evidence can be trusted to guide practice in most situations

Body of evidence provides some support for recommendation(s), but care should
be taken in its application

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

The CRG developed practice points where the systematic review found insufficient high-quality data to
produce evidence-based recommendations, but the CRG felt that clinicians require guidance to ensure
good clinical practice. These points are based on consensus among the members of the committee.

Appendix F gives the recommendations and practice points by clinical condition.
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Evidence 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.
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1 Introduction

Patient blood management aims to improve clinical outcomes by avoiding
unnecessary exposure to blood components. It includes the three pillars of:



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 emergence of new
practices, including restrictive transfusion strategies and the increased use of alternatives to
transfusion in the management of anaemia

» variable (and frequently poor) compliance with the recommendations of the guidelines, indicated by a
high degree of variation in transfusion practices

» failure of the guidelines to address a range of clinical settings where blood management is
commonly required, including critical bleeding and massive transfusion, chronic medical conditions,
obstetrics and paediatrics.

1.1 Development of the guidelines

In response to the situation outlined above, the NHMRC, the Australia & New Zealand Society of Blood
Transfusion (ANZSBT) and the National Blood Authority (NBA)? agreed to develop a series of six patient-
focused, evidence-based modules that together comprise new patient blood management guidelines.

The six modules of the guidelines are being developed in three phases, as shown in Table 1.1.

Table 1.1 Phases of development of guideline modules

PHASE MODULES

I 1 —Critical Bleeding/Massive Transfusion

2 —Perioperative

Il 3 —Medical

4 —Critical Care

Il 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

»  systematic reviewers and a technical writer, contracted by the NBA to review the literature and
develop a draft of each module

» anindependent systematic review expert, to provide advice and mentoring to the systematic
reviewers, technical writer, EWG and CRGs; and to ensure that the development process and the
revised guidelines comply with NHMRC requirements.

The NBA provided the secretariat, project funding and project management. The NBA website includes
a list of colleges and societies that have endorsed these guidelines.? Appendix A lists the membership of
the bodies involved in governance of the guidelines. Details of how the guidelines will be implemented
and updated are provided in Chapter 6.

1.3 Structure of the document
and related materials

1.3.1 The document
This module includes:
» recommendations — based on evidence from the systematic review

»  practice points—based on consensus decision making, where the systematic review found
insufficient high-quality data to produce evidence-based recommendations, but where it was
considered that clinicians require guidance to ensure good clinical practice.
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2 Methods

The development of evidence-based clinical practice guidelines that meet



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. 12

2.2 Review and research

2.2.1 Systematic review process

Systematic reviews were undertaken to attempt to answer the question specific to medical transfusion,
and the generic questions relevant to all six modules. The systematic review questions are listed in




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)

»  Question 4 —In medical patients, what is the effect of FFP, cryoprecipitate, fibrinogen
concentrate, and/or platelet transfusion on patient outcomes? (Interventional question)

<
D
—
=
o
o
(9]

»  Question 5—In medical patients, at what INR (PT/APTT) for FFP, fibrinogen level for
cryoprecipitate and platelet count for platelets concentrates should patients be transfused
to avoid risks of significant adverse events? (Interventional and Prognostic question)

[

* Question 6 —In specific regularly and chronically transfused patients, at what Hb threshold
should patients be transfused to avoid adverse outcomes? (Interventional question)

APTT, activated partial thromboplastin time; FFP, fresh frozen plasma; Hb, haemoglobin; INR, international
normalised ratio; PT, prothrombin time; RBC, red blood cell

2.2.2 Background material

Material relevant to background questions was gathered by fellows or registrars under the supervision
of CRG members. Sources included medical textbooks, grey literature, published scientific and review
articles, series yearbooks and other relevant medical literature; however, systematic review processes
were not applied. The questions researched are listed in Box 2.2.

Box 2.2 Background research questions

= 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)?

»  Background question 2 — When should a patient be retested after a transfusion to assess
the response, guide if further transfusions are required and avoid over-transfusion?

ESA, erythropoiesis-stimulating agent; Hb, haemoglobin

Patient Blood Management Guidelines: Module 3 | Medical 23



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 systematically reviewed question.
However, lower level studies were reviewed where evidence was not available in higher level studies for
any of the primary outcomes.

Evidence statements were only transformed into ‘action-oriented’ recommendations where:

» the body of evidence was sufficient — that is, wherever the evidence yielded support for
recommendations of at least NHMRC Grade C (see Table 2.2, below)

»  the question type was interventional —that is, it evaluated the effectiveness of an intervention.
The recommendations were carefully worded to reflect the strength of the body of evidence.

Where there was insufficient quality or quantity of evidence, it was not possible to develop evidence-
based recommendations. In this situation, the CRG developed practice points through a consensus-based
process, to guide clinical practice.

For prognostic and aetiological questions, the evidence base provided only an indication of the risk



Table 2.1 Body of evidence matrix
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3 Clinical guidance

This chapter provides clinical guidance in the form of recommendations

(based on evidence) and practice points (based on CRG consensus). The guidance
is organised around the six questions that formed the basis of the systematic
review. Full details of the findings of the systematic review are given in the
accompanying technical report.

The search terms did not specifically search for or limit retrieval of articles

to studies that addressed socioeconomic, Aboriginal or Torres Strait Islander
subgroups. However, the reviewers were required to isolate any papers
addressing these populations for specific consideration by the CRG. No papers
were identified that addressed these populations specifically. The experience of
many clinicians working with Aboriginal and Torres Strait Islander communities
suggests a high rate of anaemia. This has particularly influenced their care of
children and preghant women. As has been noted in the past, there is a paucity
of population evidence regarding the prevalence and aetiology of anaemiain
Aboriginal 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.

Patient Blood Management Guidelines: Module 3 | Medical



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
morbidity and perhaps mortality. This has led to higher Hb levels being used for transfusion in these
patient populations. The 2001 NHMRC/ASBT guidelines identified gaps in knowledge about anaemia in
such patient populations.* The aim of this question was to establish whether anaemia is an independent
risk factor for adverse outcomes.

The population groups prespecified as essential for the review were acute coronary syndrome (ACS) and
the elderly. Heart failure, cancer and renal patients were also included because systematic reviews of
these populations had already been published.

The findings of the review indicate whether anaemia is an independent risk factor for adverse outcomes.
However, they do not prove that anaemia causes these outcomes or that correction of the anaemia will
reverse the outcomes.

3.1.1 Acute coronary syndrome

EVIDENCE STATEMENTS —




Twelve prospective cohort studies (Level Il) were included for the ACS population; 10 provided evidence for
mortality=# and 4 for composite or cardiovascular outcomes. 24222

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.”2In a study by Valeur

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

heart failure only.2 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.

In summary, the results were generally consistent across all included studies, with most suggesting that
anaemia is an independent risk factor for mortality and adverse cardiovascular outcomes. Evidence from
one large good-quality study suggests that any decrease in baseline Hb concentration is associated with
an increased risk of mortality. 2

3.1.2 Heart failure

>
5 £
oy < 9 2
3 3 E k' =
3 = © ]
o 3 8 o =
EVIDENCE STATEMENTS - S 2 € S _%
. => o =
heart failure m o O O] <
ES14 !n patients with hear.t fallurg, anaemiais Y, Y Y, JIY I
independently associated with mortality.
In patients with heart failure, anaemia may
ES15 be mglependentl\/ associated with reduced' Y, NA X Y, Y,
functional or performance status and quality
of life.

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

The literature search identified three systematic reviews (which did not strictly meet the requirements
for Level | evidence, and were therefore not formally included in the review) and 15 prospective cohort
studies (Level Il evidence). Fourteen studies provided evidence for mortality'>#~3 and one study provided
evidence for functional or performance status or quality of life.«2

Allincluded studies showed that anaemia (as defined by WHO) was associated with an increased risk
of all-cause mortality. 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%.122235%
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 association 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).“2 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
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ES1.6 In a community-dwelling elderly population,
anaemia is independently associated with V4 v v Y v
mortality.
ES1.7 In a community-dwelling elderly population,
anaemia may be |nerendentIy associated Y, Y X Y, Y,
with reduced functional or performance status
and quality of life.

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 ‘community-dwelling elderly’ was defined
as those aged >65 years who were community dwelling and had no significant morbidity. The review
identified no Level | evidence and 12 prospective cohort studies (Level Il) for this population. =5t

Four fair-quality studies of subjects aged = 65 years found that anaemia was independently associated
with mortality 42424251 One of these studies also found that, although anaemia was independently
associated with all-cause and non-cardiovascular mortality, it was not an independent predictor of
cardiovascular mortality.2! Additional studies assessing different Hb concentrations consistently showed




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.#=253%52 Qyerall, 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 Organization for Research and
Treatment of Cancer Quality of Life Questionnaire-C30 (QLQ-C30).2%% The results suggest an association
between low Hb and quality of life; however, due to the poor quality of these studies, this relationship
remains uncertain.

3.1.5 Renal
5 )
> & 3 2
8 3] E 2 35
= @ K o g
EVIDENCE STATEMENTS — ﬁ & E % _é
chronic kidney disease T 8 ) o <

ES1.10 | In patients with CKD (including dialysis
patients), anaemia is independently associated v v v
with all-cause or cardiovascular mortality.
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ES1.11 In adults with CKD, anaemia is independently
associated with stroke.

ES1.12 | In patients with CKD (including dialysis
patients), Hb concentration is associated with v s v 4 v
reduced quality of life.

CKD, chronic kidney disease; ES, evidence statement; Hb, 