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Abbreviations and acronyms

ACOG American Congress of Obstetricians and Gynaecologists

ACSQHC Australian Commission on Safety and Quality in Health Care

ACS acute coronary syndrome

AGREE Appraisal of Guidelines for REsearch & Evaluation

AHMAC Australian Health Ministers’ Advisory Committee

ANZSBT Australian & New Zealand Society of Blood Transfusion 

APACHE  acute physiology and chronic health evaluation

APTT activated partial thromboplastin time 

ASBT  Australasian Society of Blood Transfusion

CDC Centers for Disease Control and Prevention

CHC Council of Australian Governments (COAG) Health Council

CI confidence interval

CMV cytomegalovirus

COAG Council of Australian Governments

COI conflict of interest

CRASH Clinical Randomisation of an Antifibrinolytic in Significant Haemorrhage

CRG Clinical/Consumer Reference Group

EOP expert opinion point

ES evidence statement

ESA erythropoiesis stimulating agent

EWG Expert Working Group

FBC full blood count

FFP  fresh frozen plasma

GI gastrointestinal

Hb haemoglobin

HDN haemolytic disease of the newborn 

HPC Hospitals Principal Committee

ICU intensive care unit

IM intramuscular

INR  international normalisation ratio

IR interventional radiology

IV intravenous

JBC Jurisdictional Blood Committee

MI myocardial infarction
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MTP massive transfusion protocol

NBA National Blood Authority

NHMRC  National Health and Medical Research Council

NSQHS National Safety and Quality Health Service Standards

NSW New South Wales

NZBS New Zealand Blood Service

PBM patient blood management

PBS Pharmaceutical Benefits Scheme

PICO population, intervention, comparator and outcome

POC point of care

PP practice point

PPH postpartum haemorrhage 

PPO population, predictor and outcome

PRO population, risk factor and outcome 

PT prothrombin time 

R recommendation

RANZCOG Royal Australian and New Zealand College of Obstetricians and Gynaecologists

RBC  red blood cell

RCT randomised controlled trial

RCOG Royal College of Obstetricians and Gynaecologists

RD risk difference

rFVIIa recombinant activated factor VII

RR relative risk

SAE serious adverse event

SD standard deviation

TACO transfusion-related circulatory volume overload 

TGA Therapeutic Goods Administration

TRALI transfusion-related acute lung injury 

TTP thrombocytopenic purpura 

TRICC transfusion requirements in critical care

UAB uterine artery balloon

TXA tranexamic acid

WHO World Health Organization
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Summary of recommendations, practice 
points and expert opinion points



Identifier 
and 
grade

Guidance – recommendations, practice points and  
expert opinion points

Relevant 
section of 
document

ORAL AND/OR PARENTERAL IRON

R1 The routine administration of iron supplementation to all pregnant 
women is not recommended.a 

a In accordance with Clinical practice guidelines: Antenatal care – Module 18

3.3.1

R2 The administration of iron to pregnant women with iron deficiency 
anaemia is recommended; IV iron is preferred when rapid restoration of 
Hb and iron stores is required.

3.3.1

R3 In maternity patients who require iron therapy for the treatment of 
anaemia, the routine addition of folic acid is not recommended.a

a  Folic acid should be administered for the prevention of neural tube defects, in 

accordance with Clinical practice guidelines: Antenatal care – Module 18

3.3.1

PP9 In maternity patients with iron deficiency anaemia, a therapeutic dose of 
elemental iron (100–200 mg daily) should be prescribed, and the response 
to therapy monitored. If the response to oral iron is inadequate, IV iron 
should be used. 

3.3.1

PP10



Identifier and grade Guidance –.81commendations, practice points and  expert opinion points

Relevant section of document

BLOOD GROUP AND492REEN DURING PREGNANCY EOP9 All women should be offered routine blood group and antibody testing 

during pregnancy, with follow-up testing for Rh D negative women 

and women with alloantibodies capable of causing HDN. Women with 

antibodies associated with moderate and severe HDN (-D, -c, -K) should 

consult with a specialist obstetrician with relevant expertise.aa  In accordance with G u i d e l i n e s  f o r  b l o o d  g r o u p i n g  &  a n t i b o d y  s c r e e n i n g  i n  t h e  

a n t e n a t a l  &  p e r i n a t a l  s e t t i n g 9



Identifier 
and 
grade

Guidance – recommendations, practice points and  
expert opinion points

Relevant 
section of 
document

EOP18 Early identification of women for whom transfusion is not an option is 
vital, to enable a comprehensive multidisciplinary plan to be developed 
and implemented.

4.4

WOMEN WHO ARE NOT ACTIVELY BLEEDING

PP4 In maternity patients who are not actively bleeding, RBC transfusion 
should not be dictated by a Hb concentration alone, but should also 
be based on assessment of the patient’s clinical status (e.g. the risk of 
further haemorrhage). Most maternity patients are otherwise healthy 
and can generally tolerate moderate degrees of anaemia while medical 
therapies take effect.

3.2

PP5 In maternity patients who are not actively bleeding, non-transfusion 
therapies, including iron, should be considered as part of the treatment 
of anaemia.

(See recommendations R2 and R3, and practice points PP9–PP14)

3.2

PP6 In maternity patients who are not actively bleeding, where transfusion 
is indicated, 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.

3.2

PP7 In maternity patients, the risk of RBC alloimmunisation and potential 
clinical impact should be considered when balancing the risks and 
benefits of RBC transfusion.

3.2

PP8 Direct evidence of the efficacy of RBC transfusion for treatment of 
anaemia is not available in maternity patients. Evidence from other 
patient groups and CRG consensus suggests that, with a:

• Hb concentration >90 g/L, RBC transfusion is usually inappropriate.

• Hb concentration of 70–90 g/L, RBC transfusion is not associated with 
reduced mortality. The decision to transfuse patients (with a single 
unit followed by reassessment) should be based on the need to relieve 
clinical signs and symptoms of anaemia, the availability of other 
therapies for the treatment of anaemia, the expected timeframe to 
giving birth and the presence of risk factors for haemorrhage.

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

3.2
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Identifier 
and 
grade

Guidance – recommendations, practice points and  
expert opinion points

Relevant 
section of 
document

PP2 In maternity patients requiring massive transfusion, the use of 
RBC and other blood components may be life-saving. However, in 
non-maternity patients, transfusion of RBC and other blood components 
is independently associated with increased morbidity and mortality.

3.2

PP3 In maternity patients with critical bleeding, a structured approach 
to patient care that includes escalation procedures, and timely and 
appropriate use of RBC and other blood components (e.g. an MTP), may 
reduce the risk of morbidity and mortality.

3.2

PP15 All providers of birthing services should develop a plan to manage 
obstetric haemorrhage. The plan should give consideration to local 
resources, transport and access to relevant specialist advice, blood 
products and equipment.

3.4

PP16 In women with major obstetric haemorrhage, in addition to clinical 
observations, the following parameters should be measured early 
and frequently: 

• temperature

• acid–base status

• ionised calcium

• haemoglobin

• platelet count

• PT/INR

• APTT

• fibrinogen level

With successful treatment, values should trend towards normal.

3.4

PP17 Values indicative of critical physiologic derangement include:

• temperature <35°C

• pH <7.2, base excess worse than –6, lactate >4 mmol/L

• ionised calcium <1.1 mmol/L

• platelet count <50 × 109/L

• PT >1.5 × normal

• INR >1.5

• APTT >1.5 × normal

• fibrinogen level <2.0 g/L.

3.4
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Identifier 
and 
grade

Guidance – recommendations, practice points and  
expert opinion points

Relevant 
section of 
document

RECOMBINANT ACTIVATED FACTOR VII

PP29 The administration of rFVIIa may be considered in maternity patients 
with life-threatening haemorrhage, but only after conventional measures 
(including surgical haemostasis and appropriate blood component 
therapy) have failed.a

a  Refer to PP8, PP9 in Patient Blood Management Guidelines: Module 1 – Critical 
Bleeding/Massive Transfusion1 and PP20 in Patient Blood Management 
Guidelines: Module 2 – Perioperative2 

NB: rFVIIa is not licensed for this use. Its use should only be considered in 

exceptional circumstances.

3.5.4

PP30 Ideally, rFVIIa should only be administered to maternity patients as part 
of a locally adapted MTP. The MTP should include strict attention to the 
control of bleeding, physiological and metabolic parameters, coagulation 
status and temperature maintenance.

3.5.4

PP31 When rFVIIa is administered to maternity patients with life-threatening 
haemorrhage, an initial dose of 90 µg/kg is suggested.

3.5.4

TRANEXAMIC ACID

PP32 In maternity patients with significant blood loss, the early use (within 
3 hours of the onset of haemorrhage) of TXA may be considered.a

a The use of TXA in this context is considered off label.

3.5.5

PP33 TXA should only be administered in the context of overall patient 
management; the protocol should include strict attention to the control of 
bleeding, physiological and metabolic parameters, coagulation status and 
temperature maintenance. 

3.5.5

CELL SALVAGE

PP23 In maternity patients, cell salvage should be considered if anticipated 
blood volume loss is likely to result in transfusion.a

a  In accordance with Guidance for the provision of intraoperative cell salvage.10

3.5.2

PP24 In maternity patients who are at increased risk of bleeding and in whom 
transfusion is not an option, cell salvage should be considered.

3.5.2

PP25 Cell salvage requires a local procedural guideline that should include 
patient selection, use of equipment and reinfusion. All staff operating cell 
salvage devices should receive appropriate training, to ensure that they 
are familiar with and proficient in the technique. 

3.5.2
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Identifier 
and 
grade

Guidance – recommendations, practice points and  
expert opinion points

Relevant 
section of 
document

PP26 In Rh D negative maternity patients receiving salvaged blood where 
the cord blood group is Rh D positive, a dose of Rh D immunoglobulin 
is required, with additional doses based on the result of assessment of 
fetomaternal haemorrhage test.

3.5.2

INTERVENTIONAL RADIOLOGY

PP27 Preventative IR may be appropriate in selected maternity patients; 
however, the risk of complications from this procedure should be 
balanced against the potential benefits.

3.5.3

PP28 Although the role of therapeutic IR in the treatment of major obstetric 
haemorrhage is unknown, it may be considered in the overall approach 
to management.

3.5.3
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11 Introduction

Patient blood management aims to improve clinical outcomes by avoiding 

unnecessary exposure to blood components. It includes the three pillars of:

• optimisation of blood volume and red cell mass

• minimisation of blood loss



1.1 Development of the guidelines

This document, Patient Blood Management Guidelines: Module 5 – Obstetrics and Maternity, is the fifth in 
a series of six modules that focus on evidence-based PBM. 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 Components5 (National Health and 
Medical Research Council/Australasian Society of Blood Transfusion, NHMRC/ASBT).

1.1.1 Clinical need for these guidelines

Revision of the 2001 guidelines
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The remainder of this document includes:

• an outline 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)

• background questions (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 information on membership of the governance 
bodies for guideline development; transfusion risks; an overview of the blood sectors in Australia and 
New Zealand; a process report; and information on blood component products. Finally, the document 
contains a list of references.

1.2.2 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 also available online, in two volumes:

• Volume 16 
This volume contains background information and the results of the systematic reviews pertaining 
to the clinical questions posed within this guideline.

• Volume 27 
This volume contains appendixes that document the literature searches, study-quality appraisal, 
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2 Methods

The development of evidence-based clinical practice guidelines that meet 

NHMRC standards involves developing a set of clinical research questions, 

systematically reviewing the scientific literature for evidence related to those 

questions, and then developing and grading recommendations based on a 

structured assessment of the evidence.11 The methods used in applying this 

process to the development of this module are outlined below, and are given in 

full in the accompanying technical report. A summary of the overall process for 

development of this module is given in Appendix D.
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2.1 Clinical research questions

2.1.1 Question development summary

Between July 2010 and March 2011, the relevant clinical research questions for this module were 
developed, prioritised, combined and refined by the EWG, the independent systematic reviev7bexpertand -24.88915 dhe iCRG (Apendeix A6(). Te iprocess s mdescribd bin greatermdetailbin he itechical resports.]TJ
1-0.13117 Tc
/R125 95.247Tf
131.6921 299(68 Tmd
(6,7)Tj-0.225 Tc
/R125 9 Tf
1.016016 -299(68 Tmd
[( Te ilinical -24.899(6()]TJ
1-32.6282 -1 TLd
[(esearch questions for tystematic reviev7b(Box 291)were) allbintervnt on duestions fstructurd anccording-24.89783 )]TJ
1*[(dho PICOb(populaions,bintervnt on  combparatr tnd routombe)wcriteria. Teree main strategieswere) ued,-245.0594 )]TJ
1*[(dho ient ify potnt iallyrelevant cliteraturd: levctroica database earch ing, manul rearch ingtnd rued of-24.89837 )]TJ
1*[(dliteraturdrelombmnden by texpertamembers of he iCRG. Te ipriary) databasesrearch n bere) EMBASE,-245.0109 )]TJ
1*[(dMedinie the iCochrane Librry) Database nd rPreMedinie. Addi on l rearch eswere) conductn bn dHealth-245.0163 



Box 2.2 Background research questions

• Background Question 1 – Is anaemia an independent risk factor for adverse pregnancy 
outcomes? What recommendations should be made for the detection, diagnosis and 
management of anaemia during pregnancy?

• Background Question 2 – What guidance can be given regarding transfusion support for 
maternity services?

• Background Question 3 – What obstetric-specific factors should be considered in adapting 
and/or modifying a massive transfusion protocol?

• Background Question 4 – What guidance can be provided to assist in the care of maternity 
patients for whom transfusion is not an option?

2.2 Review and research

2.2.1 Systematic review process

Systematic reviews were undertaken to attempt to answer the single question specific to PBM in a 
maternity setting, and the three generic questions considered relevant to this module. The systematic 
review questions are listed in Box 2.1.

To answer these questions, comprehensive search strategies were designed, as detailed in Volume 2 
of the technical report.7 Searches were conducted in relevant electronic databases, bibliographies of 
studies identified as relevant and literature recommended by expert members of the CRG. 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. However, implications for rural and remote areas, and the 
Indigenous population, have been considered and documented in the clinical guidance (Chapter 3).

2.2.2 Literature search dates

The systematic reviews for this module included only data from studies that met the relevant 
inclusion criteria, were of adequate quality and were published before 12 June 2013. Identification of 
relevant evidence and assessment of evidence was conducted in accordance with the 



2.3 Development of evidence statements, 



Table 2.1 Body of evidence matrix

COMPONENT A ( ) B ( ) C ( ) D (X) NA

Excellent Good Satisfactory Poor Not applicable

Evidence base Several Level 

I or II studies 

with low risk of 

bias

One or two Level 

II studies with 

low risk of bias 

or a systematic 

review, or 

multiple Level III 

studies with low 

risk of bias

Level III studies 

with low risk of 

bias, or Level I or 

II studies with 

moderate risk of 

bias

Level IV studies, or 

Level I–III studies 

with high risk of 

bias
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3.1 Introduction

3.1.1 Purpose and audience

This document is intended to assist and guide health-care professionals in making clinical decisions 
when managing pregnant and postpartum women. Transfusion rates have been reported to be 
increasing in such women.14 Both the incidence and severity of obstetric haemorrhage is increasing,15 
with the most recent reported incidence of postpartum haemorrhage ranging from 3.8% in Tasmania,16 
to 24.7% in primiparous and 18.4% in multiparous women in Victoria.17 In New South Wales, 1.3% of all 
women giving birth in 2010 received a blood transfusion for postpartum haemorrhage.18 Transfusion 
decisions for these women should take into account each woman’s clinical circumstances, physiological 
status, treatment preferences and choices.

3.1.2 Scope

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 four questions that formed 
the basis of the systematic review. Full details of the findings of the systematic review are given in the 
accompanying technical reports.6,7

A diagnostic approach to anaemia in maternity patients is outside the scope of these guidelines.

In the context of PPH, the information given here should be used as an adjunct to standard treatment 
protocols (e.g. use of uterotonics, uterine tamponade, and obstetric and surgical interventions).19,20

3.1.3 Patient population and setting

Patient population

Definitions

For the purpose of this guideline, maternity patients are defined as women who are pregnant or 
postpartum (within 6 weeks of the end of pregnancy), whereas the term pregnant women relates to the 
antenatal period. Fetal and neonatal populations will be considered in Module 6. 

It can be argued that because the majority of pregnant women are not sick, they are not patients. 
However, for ease of reading and clarity, the CRG agreed to use the term ‘women’ where possible and 
the term ‘maternity patients’ rather than the more cumbersome ‘women who use maternity services’ or 
‘pregnant and postpartum women’ throughout. This also prevents limiting the guideline to obstetric care. 
An exception is ‘women with major obstetric haemorrhage’ as this is a specific sub-group of patients 
that needed to be defined. The terms in the evidence statements reflect the populations identified in the 
underlying evidence.

‘Critical bleeding’ may be defined as major haemorrhage that is life-threatening and likely to result in 
the need for massive transfusion. In maternity patients, ‘massive transfusion’ may be defined as a 
transfusion of five or more units within 4 hours.21

Specific management issues

In general, young healthy women tolerate blood loss associated with childbirth and do not require 
transfusion. However, antenatal anaemia is a risk factor for transfusion. Therefore, to minimise 
RBC transfusion and improve patient outcomes, anaemia should be identified, and Hb and iron stores 
optimised. The optimal haemoglobin for best maternal and fetal outcomes is poorly defined; further 
research is indicated. Anaemia diagnosis and management is discussed further in Section 4.1.
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The management of obstetric haemorrhage and postpartum haemorrhage (PPH) is challenging because 



Table 3.2 Description of interventions

EVIDENCE STRUCTURE OF STATEMENT EXAMPLE

Sufficiently powered, 

consistent evidence of 

an effect or no effect.

States strongly that there is 

an effect or no effect.

In bleeding maternity patients during the peripartum 

period, cell salvage reduces/does not reduce the risk 

of maternal mortality compared with no cell salvage.

Evidence of an effect, 

but a slight concern 

about underpowering 

or consistency.

States that there may be 

an effect.

In bleeding maternity patients during the peripartum 

period, cell salvage may reduce the risk of maternal 

mortality compared with no cell salvage.

Little evidence available, 

or evidence is conflicting 

or clearly underpowered.

States that the effect 

is uncertain.

In bleeding maternity patients during the peripartum 

period, the effect of cell salvage compared with no cell 

salvage on maternal mortality risk is uncertain.

No evidence available 
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ES1.1 In maternity patients, the effect of RBC transfusion 

on maternal and perinatal mortality, functional and 

performance status, and measures of fetal outcome is 

unknown (no evidence).

NA NA NA NA NA

ES1.2 In pregnant women with sickle cell disease, the effect of 

prophylactic RBC transfusion on maternal and perinatal 

mortality is uncertain. 

(See evidence matrix D1.A in Volume 2 of the 

technical report)

NA NA

ES1.3 In pregnant women with sickle cell disease, the effect 

of prophylactic RBC transfusion on measures of fetal 

outcome is uncertain. 

(See evidence matrix D1.B in Volume 2 of the 

technical report)

NA NA

ES1.4 In pregnant women with sickle cell disease, the effect of 

RBC transfusion on functional and performance status 

is unknown (no evidence).

NA NA NA NA NA

ES, evidence statement; RBC, red blood cell

=A; =B; =C; X=D; NA



PRACTICE POINTS – red blood cell transfusion

PP1 Major blood loss can develop rapidly around the time of giving birth in the absence 
of haemodynamic compromise; hence, close monitoring of all women, and early 
recognition and rapid response, are critical. 

PP2 In maternity patients requiring massive transfusion, the use of RBC and other blood 
components may be life-saving. However, in non-maternity patients, transfusion of 
RBC and other blood components is independently associated with increased morbidity 
and mortality.





3.3 Effect of non-transfusion 
interventions to increase 
haemoglobin concentration

Question 2 (Interventional question)

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

In pregnancy, iron is required for expansion of maternal red cell mass, and the red cell mass of the fetal 
and placental circulation. Anaemia is one of the most common medical disorders in pregnancy; most 
cases are caused by red blood cell iron deficiency, associated with depleted iron stores and inadequate 
iron intake. Anaemia during pregnancy is a risk factor for transfusion, and is linked to adverse maternal 
and perinatal outcomes. 

Universally, there is advice to actively screen for anaemia in pregnancy, and to treat iron deficiency 



• patient population; for example, all pregnant women (of any gestational age and parity), or pregnant 
or postpartum women with:

– a specified degree of anaemia

– iron deficiency (with or without anaemia)

– those with anaemia from any cause

• their applicability to the Australian health care setting.

Also, most studies were underpowered, did not report compliance with therapy, and focused on 
laboratory measures rather than more clinically relevant outcomes. These inconsistencies made the 
results difficult to apply to practice, and this is reflected in the guidance given here. 

Gastrointestinal (GI) side effects of oral iron frequently lead to patient non-adherence, which limits 
efficacy. For example, in a clinical trial setting, Westad (2008)31 reported significant numbers of study 
withdrawals due to GI side effects of oral iron; for those women who remained in the study, compliance 
was poor, with participants taking less than half the prescribed dose of oral iron. Based on clinical 
experience, CRG members suggested that compliance may be even lower than that reported in clinical 
trials. Also, efficacy of oral iron may be impaired by reduced absorption for other reasons: surgical 
(e.g. bariatric surgery), medications (e.g. calcium supplementation) and medical conditions (e.g. acute 
and chronic inflammatory states, and Helicobacter pylori infection).

One RCT32 included in the Pena-Rosas (2012)33 study was excluded from our review because the 
RCT compared routine with selective iron supplementation during pregnancy, and 20% of women in the 
selective iron group received iron if their haematocrit and Hb dropped below a certain level. Our protocol 
required the comparator arm to receive placebo or iron administered by a different route. The impact of 
excluding this RCT is reflected in the data presented in the relevant analyses. 

There were numerous studies examining the role of micronutrient supplementation on maternal and 
perinatal outcomes, with some supplements containing iron. However, this literature, as well as the 
Pena-Rosas (2012)34 Level I study on intermittent oral iron in pregnancy, was determined by the CRG to 
be out of scope for this review.

The literature results for iron are presented according to the outcomes examined:

• transfusion incidence

• laboratory measures

• measures of fetal outcome

• mortality (maternal, perinatal and neonatal).

The recommendations and practice points for iron combine the evidence for these four outcomes.
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EVIDENCE STATEMENTS –  
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ES2.26 In pregnant women, the effect of oral iron compared to 

no treatment or placebo on the incidence of low birth 

weight (<2500 g), very low birth weight (<1500 g) and 

preterm birth is uncertain.

(See evidence matrix D2.U in Volume 2 of the technical report)

NANA

ES2.26



EVIDENCE STATEMENTS  –  oral and/or parenteral iron (mortality) Consistency Clinical impact Generalisability Applicability
ES2.35 In pregnant women, the effect of oral iron compared  

to no treatment or placebo on maternal mortality 

is uncertain. 

(See evidence matrix D2.Z in Volume 2 of the technical report) 

NANA ES2.36 In pregnant women, the effect of oral iron compared  

to no treatment or placebo on perinatal and neonatal  

mortality is uncertain.  

NA ES2.37 In pregnant women, the effect of oral iron plus folic acid 

compared to no treatment or placebo on maternal and 

neonatal mortality is uncertain.   

NA ES2.38 In maternity patients with iron deficiency anaemia, the 

effect of IV iron compared to oral iron on maternal and 

perinatal mortality is uncertain. 

NA ES2.39 In pregnant women, the effect of IV iron plus oral iron 

compared to oral iron alone on maternal and perinatal  

mortality is unknown (no evidence).

NANANANANA ES2.40 In pregnant women, the effect of IV iron compared to 

IM iron on maternal and perinatal mortality is unknown  

(no evidence).

NANANANANA ES2.41 In pregnant women with iron deficiency anaemia, the  

effect of IM iron compared to oral iron on perinatal 

mortality is unknown (no evidence).

NANANANANA ES2.42 In maternity patients, the effect of IM iron compared  

to oral iron plus folic acid on maternal and perinatal 

mortality is unknown (no evidence).

NANANANANA ES, evidence statement; RBC, red blood cell =A; =B; =C; X=D; NA , not applicable 38  



RECOMMENDATIONS – oral and/or parenteral iron

R1 The routine administration of iron supplementation to all pregnant women is 
not recommended.a 

a In accordance with Clinical practice guidelines: Antenatal care – Module 1 8

R2 The administration of iron to pregnant women with iron deficiency anaemia is 
recommended; IV iron is preferred when rapid restoration of Hb and iron stores 
is required. 

R3
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ES2.43 In women with iron deficiency anaemia in pregnancy, 

the effect on transfusion incidence of adding ESAs to 

iron is uncertain. 

(See evidence matrix D2.A in Volume 2 of the technical report)

NA NA

ES2.44 In women with postpartum iron deficiency anaemia, 

the effect on transfusion incidence of adding ESAs to 

iron is uncertain.  

(See evidence matrix D2.A in Volume 2 of the technical report) 

NA

ES2.45 In women with iron deficiency anaemia in pregnancy, 

the effect on laboratory measures of adding ESAs to 

iron is uncertain. 

(See evidence matrix D2.B in Volume 2 of the technical report) 

NA NA

ES2.46 In women with postpartum iron deficiency anaemia, 

the effect on laboratory measures of adding ESAs to 

iron is uncertain. 

(See evidence matrix D2.B in Volume 2 of the technical report)

X

ES2.47 In women with iron deficiency anaemia in pregnancy, 

the effect on thromboembolic events of adding ESAs to 

iron is unknown (no evidence).

NA NA NA NA NA

ES2.48 In women with postpartum iron deficiency anaemia, 

the effect on thromboembolic events of adding ESAs to 

iron is uncertain.  

(See evidence matrix D2.C in Volume 2 of the technical report) 

NA

ES2.49 In women with iron deficiency anaemia in pregnancy, 

the effect on fetal outcomes of adding ESAs to iron 

is uncertain.

(See evidence matrix D2.D in Volume 2 of the technical report) 

NA NA

ES2.50 In women with postpartum iron deficiency anaemia, 

the effect on fetal outcomes of adding ESAs to iron is 

unknown (no evidence).

NA NA NA NA NA

ES2.51 In pregnant women, the effect on maternal and 

perinatal mortality of adding ESAs to iron is unknown 

(no evidence).

NA NA NA NA NA

ES, evidence statement; ESA, erythropoiesis stimulating agent

=A; =B; =C; X=D; NA, not applicable
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RECOMMENDATION – erythropoiesis stimulating agents 

R4 ESAs should not be routinely used in maternity patients.

ESA, erythropoiesis stimulating agent; R, recommendation

PRACTICE POINT – erythropoiesis stimulating agents 

PP14 In maternity patients with anaemia, where an ESA is used, it should be combined with 



3.4 Effect of blood components 
on outcomes

Question 3 (Interventional)

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

The aim of this question was to determine the effect of using fresh frozen plasma (FFP), cryoprecipitate, 
fibrinogen and platelets on mortality, bleeding events and transfusion-related adverse events in 
maternity patients. 

FFP contains all the coagulation factors present in normal plasma. It is primarily transfused in the 
maternity setting to correct coagulation during PPH. Other situations may include the maternity 
patient requiring medical management for liver disease, coagulation factor deficiencies or thrombotic 
thrombocytopenic purpura (TTP); for these indications, refer to Patient Blood Management Guidelines: 
Module 3 – Medical.3 Cryoprecipitate and fibrinogen concentrate are therapeutic interventions used in the 
correction of low fibrinogen levels.a 

EVIDENCE STATEMENTS –  
fresh frozen plasma (bleeding patients) E
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ES3.1 In patients with postpartum haemorrhage, the effect of 

FFP on maternal mortality is uncertain.

(See evidence matrix D3.A in Volume 2 of the technical report)

X NA

ES3.2 In patients with postpartum haemorrhage, the effect of 

FFP on transfusion requirements is uncertain. 

(See evidence matrix D3.B in Volume 2 of the technical report)

X NA X

ES3.3 In patients with postpartum haemorrhage, the effect of 

FFP on transfusion-related SAEs (TACO, TRALI, othera) 

is unknown (no evidence).

NA NA NA NA NA

ES3.4 In patients with postpartum haemorrhage, the effect of 

FFP on the need for additional interventions to control 

bleeding is uncertain. 

(See evidence matrix D3.C in Volume 2 of the technical report)

X NA NA

ES, evidence statement; FFP, fresh frozen plasma; SAE, serious adverse event; TACO, transfusion-related circulatory 

volume overload; TRALI, transfusion-related acute lung injury

=A; =B; =C; X=D; NA, not applicable

a The Jurisdictional Blood Committee (JBC) recently approved the addition of fibrinogen concentrate for patients with 

congenital fibrinogen deficiency to the list of products funded and supplied under the national blood arrangements 

administered by the NBA. Fibrinogen concentrate became available for treatment of congenital fibrinogen deficiency 

under the NBA arrangements from 1 July 2014.
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EVIDENCE STATEMENTS – fresh frozen plasma 
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ES3.5 In maternity patients with an abnormal coagulation 

profile who are at risk of bleeding, the effect of FFP on 

maternal mortality is uncertain. 

(See evidence matrix D3.A in Volume 2 of the technical report)

X NA

ES3.6 In maternity patients with an abnormal coagulation 

profile who are at risk of bleeding, the effect of FFP on 

transfusion requirements is unknown (no evidence).

NA NA NA NA NA 

ES3.7 In maternity patients with an abnormal coagulation 

profile who are at risk of bleeding, the effect of FFP 

on transfusion-related SAEs (TACO, TRALI, othera) is 

unknown (no evidence). 
a  'Other' includes haemolytic transfusion reactions, transfusion 

transmitted infections, transfusion-induced graft-versus-

host-disease, anaphylactic reactions.

NA NA NA NA NA 

ES3.8 In maternity patients with an abnormal coagulation 

profile who are at risk of bleeding, the effect of FFP on 

additional interventions to control bleeding is unknown 

(no evidence).

NA NA NA NA NA 

ES, evidence statement; FFP, fresh frozen plasma; SAE, serious adverse event; TACO, transfusion-related circulatory 

volume overload; TRALI, transfusion-related acute lung injury

=A; 



EVIDENCE STATEMENTS –  
cryoprecipitate, fibrinogen concentrate, or platelet 
transfusion (coagulopathic patients at risk of 
bleeding) E
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ES3.13 In maternity patients with an abnormal coagulation 

profile who are at risk of bleeding, the effect of 

cryoprecipitate, fibrinogen concentrate, or platelet 

transfusion on maternal mortality is unknown 

(no evidence).

NA NA NA NA NA 

ES3.14 In maternity patients with an abnormal coagulation 

profile who are at risk of bleeding, the effect of 

cryoprecipitate, fibrinogen concentrate, or platelet 

transfusion on transfusion requirements is unknown 

(no evidence).

NA NA NA NA NA 

ES3.15 In maternity patients with an abnormal coagulation 

profile who are at risk of bleeding, the effect of 

cryoprecipitate, fibrinogen concentrate, or platelet 

transfusion on transfusion-related SAEs (TACO, TRALI, 

othera) is unknown (no evidence). 
a  ‘Other’ includes haemolytic transfusion reactions, transfusion 

transmitted infections, transfusion-induced graft-versus-

host-disease and anaphylactic reactions.

NA NA NA NA NA 

ES3.16 In maternity patients with an abnormal coagulation 

profile who are at risk of bleeding, the effect of 

cryoprecipitate, fibrinogen concentrate, or platelet 

transfusion on the need for additional interventions to 

control bleeding is unknown (no evidence).

NA NA NA NA NA 

ES, evidence statement; PPH, postpartum haemorrhage; SAE, serious adverse event; TACO, transfusion-related 

circulatory volume overload; TRALI, transfusion-related acute lung injury 

=A; =B; =C; X=D; NA, not applicable

EVIDENCE STATEMENTS –  
combination or fixed ratio therapy (bleeding patients) E
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ES3.17 In patients with postpartum haemorrhage, the effect of 

combination or fixed ratio therapy (FFP, cryoprecipitate, 

fibrinogen concentrate and/or platelet transfusion), on 

transfusion requirements is uncertain. 

(See evidence matrix D3.D in Volume 2 of the technical report)

X NA NA

ES3.18 In patients with postpartum haemorrhage, the effect 



PRACTICE POINTS – bleeding maternity patients

PP15 All providers of birthing services should develop a plan to manage obstetric 
haemorrhage. The plan should give consideration to local resources, transport and 
access to relevant specialist advice, blood products and equipment.

PP16 In women with major obstetric haemorrhage, in addition to clinical observations, the 
following parameters should be measured early and frequently: 3G13.6





3.5 Use of blood conservation strategies





PRACTICE POINTS – intraoperative cell salvage

PP23 In maternity patients, cell salvage should be considered if anticipated blood volume loss 
is likely to result in transfusion.a

a In accordance with Guidance for the provision of intraoperative cell salvage.10

PP24 In maternity patients who are at increased risk of bleeding and in whom transfusion is 
not an option, cell salvage should be considered.

PP25 Cell salvage requires a local procedural guideline that should include patient selection, 
use of equipment and reinfusion. All staff operating cell salvage devices should 
receive appropriate training, to ensure that they are familiar with and proficient in 
the technique. 

PP26 In Rh D negative maternity patients receiving salvaged blood where the cord blood 
group is Rh D positive, a dose of Rh D immunoglobulin is required, with additional doses 
based on the result of assessment of fetomaternal haemorrhage test.

PP, practice point

The systematic review and hand searching process identified no Level I evidence for cell salvage 
in the maternity setting. One Level II study of poor quality64 and one Level III study of poor quality 
were identified.65 The Level II study reported a significant difference in the incidence of homologous 
RBC transfusion between women who had blood salvaged during caesarean birth and those who did 
not have blood salvaged. There was no significant difference in the transfusion rates between the two 
groups in the Level III study, suggesting that the use of cell salvage did not correspond to a reduction in 
the use of blood transfusion. No thromboembolic events were reported in the intervention group (and no 
information was provided about such events in the comparator group). 

Clinical commentary – intraoperative cell salvage

Based on experience in other patient groups, cell salvage has been endorsed by a number of bodies 
(e.g. the American Congress of Obstetricians and Gynaecologists [ACOG] and RCOG) as a reasonable 
intervention in patients at increased risk of major blood loss likely to require transfusion. 

Further guidance on cell salvage is available from the NBA.10

3.5.3 Interventional radiology

In maternity patients, IR typically includes iliac balloon catheters and transcatheter arterial embolisation, 
which are used to block the principal vessels supplying the uterus as a means to control bleeding and 
preserve fertility. IR is used in two scenarios – to treat major bleeding or (prophylactically) as part of the 
management of morbidly adherent placenta. 

These techniques may be less efficacious in maternity patients than in other groups because of the 
extensive collateral pelvic circulation in the former. Also, they require access to imaging technology and 
an experienced interventional radiologist. Potential safety concerns include fetal exposure to radiation if 
catheterisation occurs before birth, and direct complications of arterial thrombosis and dissection. 
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ES4.10



PRACTICE POINTS – interventional radiology

PP27 Preventative IR may be appropriate in selected maternity patients; however, the risk of 
complications from this procedure should be balanced against the potential benefits.

PP28 Although the role of therapeutic IR in the treatment of major obstetric haemorrhage is 
unknown, it may be considered in the overall approach to management.

IR, interventional radiology; PP, practice point 

The systematic review identified two Level I reviews66,67 containing only Level III and IV evidence, but did 
not include any pooled analysis; hence, the primary Level III retrospective cohort studies of fair quality 
were assessed.68-70 An additional poor-quality prospective Level III study was identified.71

Incidence and volume – interventional radiology

The studies reporting transfusion incidence69,71 and volume68-70 did not find a statistically significant 
difference between intervention and comparator arms.

Ballas et al (2012)71 found no significant difference between the mean units of packed RBC or FFP 
transfused in patients who underwent uterine artery balloon (UAB) catheterisation compared to those 
who did not (p=0.14 and p=0.17, respectively). Although significantly fewer women who underwent UAB 
catheterisation required a massive transfusion (31% vs 52%; p=0.03), intervention and treatment arms 
were subject to selection bias (i.e. most women who underwent UAB catheterisation had an antenatal 
diagnosis of abnormal placentation).

The three cohort studies that examined the effect of IR on the use of additional interventions such 
as hysterectomy, uterine artery ligation and pelvic artery embolisation to control bleeding were 
underpowered to determine a treatment effect.68-70 

One study,68 reported on maternal deaths, but was underpowered to determine a treatment effect.

Two studies68,70 reported on thromboembolic events, but reporting was incomplete. Thus, it was not 
possible to compare the occurrence of such events between those patients who received IR and those 
that did not. 

Clinical commentary – interventional radiology

When considering the use of IR techniques to arrest haemorrhage, the risks associated with delay in 
arranging access to these procedures must be carefully balanced against the benefits of preserving 
fertility. IR techniques do not appear to affect subsequent menstruation and fertility.72

Guidelines are available from New South Wales and South Australia.20,73

3.5.4 Recombinant activated factor VII

rFVIIa is used for the control of bleeding and prophylaxis for surgery in patients with inhibitors to 
coagulation factors FVIII or FIX, congenital factor VII deficiency and Glanzmann’s thrombasthenia. Its use 
as an additional haemostatic agent in management of severe haemorrhage has not been associated with 
significantly improved clinical outcomes, and has the potential to increase the risk of thromboembolism.
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The systematic review examined the evidence for the use of rFVIIa in maternity patients. Three Level III 
studies were identified from the systematic review and hand searching process, all of which were subject 
to selection bias.74-76

Two studies found that patients who received rFVIIa were given more RBC, fibrinogen and platelets than 
comparator groups; however, the women who received rFVIIa had more severe haemorrhage.74,76

The authors reported no difference in the need for hysterectomy,75,76 maternal mortality75,76 or 
thromboembolic events74,75 in women who received rFVIIa and those who did not.

Clinical commentary – recombinant activated factor VII

There are no data from an RCT that assess the impact of rFVIIa in the management of obstetric 
haemorrhage. Studies that are available are prone to bias, with rFVIIa generally being given to women 
with more severe bleeding. In Australia, rFVIIa is not licensed for use in major bleeding and its role should 
be limited to major ongoing bleeding where standard obstetric, surgical and transfusion approaches have 
been unsuccessful. 

3.5.5 Tranexamic acid

TXA acts as an antifibrinolytic by competitively inhibiting the activation of plasminogen to plasmin, a 
molecule responsible for the degradation of fibrin. There is strong evidence to support the use of TXA to 
reduce blood loss in the surgical and trauma population. Its mechanism of action is such that it may also 
be of benefit in the obstetric population in the control of PPH.
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ES4.26 In women with postpartum haemorrhage after vaginal 

delivery, the effect of antifibrinolytic therapy (TXA only) 

on the need for additional interventions to control 

bleeding is uncertain.  

(See evidence matrix D4.Q in Volume 2 of the technical report)

NA NA

ES4.27 In women giving birth by caesarean delivery, the effect 

of the routine use of antifibrinolytics (TXA only) on 

maternal mortality is uncertain.  

(See evidence matrix D4.R in Volume 2 of the technical report)

NA NA

ES4.28 In women giving birth by vaginal delivery, the effect of 

the routine use of antifibrinolytic therapy (TXA only) on 

maternal mortality is uncertain. 

(See evidence matrix D4.S in Volume 2 of the technical report)

NA NA

ES4.29 In women with postpartum haemorrhage after vaginal 

delivery, the effect of antifibrinolytic therapy (TXA only) 

on maternal mortality is uncertain. 

(See evidence matrix D4.T in Volume 2 of the technical report)

NA NA

ES4.30 In women giving birth by caesarean delivery, the effect 

of the routine use of antifibrinolytic therapy (TXA only) 

on thromboembolic events is uncertain. 

(See evidence matrix D4.U in Volume 2 of the technical report)

NA

ES4.31 In women giving birth by vaginal delivery, the effect of 

the routine use of antifibrinolytic therapy (TXA only) on 

thromboembolic events is uncertain. 

(See evidence matrix D4.V in Volume 2 of the technical report)

NA NA

ES4.32 In women with postpartum haemorrhage after vaginal 

delivery, the effect of antifibrinolytic therapy (TXA only) 

on thromboembolic events is uncertain. 

(See evidence matrix D4.W in Volume 2 of the technical report)

NA NA

ES4.33 In women with placenta problems or unspecified 

antepartum haemorrhage, the effect of antifibrinolytic 

therapy (TXA only) on thromboembolic events 

is uncertain. 

(See evidence matrix D4.X in Volume 2 of the technical report)

X NA NA

ES, evidence statement; TXA, tranexamic acid

=A; =B; =C; X=D; NA, not applicable
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PRACTICE POINTS – tranexamic acid

PP32 In maternity patients with significant blood loss, the early use (within 3 hours of the 
onset of haemorrhage) of TXA may be considered.a 

a The use of TXA in this context is considered off label

PP33 TXA should only be administered in the context of overall patient management; the 



Thromboembolic events

No significant difference in thromboembolic events was reported in the seven RCTs78-83 and one 
retrospective cohort study84 that examined such events.

Clinical commentary

TXA is currently licensed for use in Australia in a number of surgical and trauma indications, including 
cardiac and orthopaedic surgery, and patients with coagulopathies undergoing minor surgery.a 

The effect of the use of TXA on the volume and incidence of transfusion, and on additional interventions 
for PPH to control bleeding following vaginal or caesarean birth is uncertain.

In the non-obstetric (surgical and trauma) population, there is strong evidence to support the use of TXA 
to control haemorrhage.85 Therefore, it seems reasonable to consider this agent in the context of the 
overall management of the maternity patient with critical bleeding. The optimal timing of administration 
in maternity patients is unknown; however, in other populations, early administration appears to 
be beneficial.

3.6 Considerations for Aboriginal and 
Torres Strait Islander women

Aboriginal and Torres Strait Islander women are more likely to have a spontaneous vaginal birth than 
other Australians; however, they experience a much higher prevalence of factors that contribute to 
anaemia and iron deficiency, and their adverse effects.86 Such factors include:

• higher fertility rate (2.6% Indigenous vs 1.9% non-Indigenous in 2009)86 and higher parity 

• more frequent teenage births (21% Indigenous vs 4% non-Indigenous in 2009)86

• more limited access to affordable nutritious food86



These factors may contribute to the:

• higher frequency of low birth weight and preterm birth than in non-Indigenous women  
(13.8% vs 8.1%)86,89

• higher perinatal mortality rate (13 per 1000 for Indigenous babies vs 9 per 1000 for other 
Australian babies).86,89

All the recommendations, practice points and expert opinion points contained in this guideline apply 
to Aboriginal and Torres Strait Islander women. Of particular importance in this population is the early 
detection and treatment of iron deficiency and iron deficiency anaemia (especially EOP1 and EOP2). 

EXPERT OPINION POINTS – anaemia

EOP1 In women at high risk of anaemia, ferritin should be tested along with FBC early in 
pregnancy to assess iron stores and anaemia. Other factors contributing to anaemia, 
such as deficiencies in folic acid and vitamin B12, or hookworm, should be screened for 
in selected women.

FBC, full blood count

EOP2 Women should be provided with information and advice in relation to minimising 
anaemia, for example, by adequate spacing of pregnancies, consumption of a healthy 
diet and optimal management of any medical comorbidities.

EOP, expert opinion point; FBC, full blood count

EXPERT OPINION POINT – maternity services

EOP5 Maternity services in rural and remote areas should develop management plans to 
minimise any delay in accessing specialist health-care services and resources, including 
blood products.

PRACTICE POINT – oral and/or parenteral iron

PP13 The routine use of IM iron is not advised where alternatives are available.

IM, intramuscular; IV, intravenous; PP, practice point
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4.1 Anaemia as a risk factor

Background question 1

Is anaemia an independent risk factor for adverse pregnancy outcomes? 
What recommendations should be made for the detection, diagnosis and 
management of anaemia during pregnancy?

The purpose of this section is to explore the definitions and causes of anaemia, and the impact of 
anaemia on pregnancy outcomes. 

EXPERT OPINION POINTS – anaemia

EOP1 In women at high risk of anaemia, ferritin should be tested along with FBC early in 
pregnancy to assess iron stores and anaemia. Other factors contributing to anaemia, 
such as deficiencies in folic acid and vitamin B12, or hookworm, should be screened for 
in selected women.

EOP2 Women should be provided with information and advice in relation to minimising 
anaemia, for example, by adequate spacing of pregnancies, consumption of a healthy 
diet and optimal management of any medical comorbidities.

EOP, expert opinion point; FBC, full blood count

4.1.1 Definition of anaemia

There is no agreed normal range for Hb concentration in pregnant women in Australia. Although total red 
cell mass and plasma volume both increase during pregnancy, the relative changes result in Hb levels 
slightly below those found in age-matched non-pregnant women. Maternal Hb levels reach a nadir 
near the end of the second trimester. As outlined in Table 4.1, the US Centers for Disease Control and 
Prevention (CDC) have established that the lower limit for the normal range of Hb in the latter part of the 
second trimester is 103 g/L (two standard deviations [SD] below the mean of 116 g/L).91

Table 4.1 Haemoglobin levels in pregnancy, United States population

GESTATION (WEEKS)

12 16 20 24 28 32 36 40

HAEMOGLOBIN (g/L), MEAN ± 2 STANDARD DEVIATIONS

122  

(±14)

118 

(±14)

116  

(±13)

116  

(±13)

118  

(±13)

121  

(±13)

125  

(±13)

129  

(±13)

Source: CDC 198991
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Anaemia may be defined as a Hb concentration less than two SD below the mean for a specific 
population. In 1968, WHO determined that, in pregnant women, this equates to a Hb level of less 
than 110 g/L and/or a haematocrit of less than 0.33.92 More recent WHO guidelines have maintained 
this definition; in addition, they classify Hb levels of less than 70 g/L as severe anaemia (requiring 
medical treatment), and those of less than 40 g/L as a medical emergency on account of the risk of 
maternal congestive cardiac failure.93 Postpartum anaemia is defined by the WHO as a Hb level of less 
than 100 g/L. 

The populations from which the WHO definition of normal Hb and anaemia is derived are predominantly 
from developing countries, which limits their applicability to the Australian population. More recently, 
normal reference ranges for Hb levels from a healthy, iron-replete Danish maternity population have 
been described; these are shown in Table 4.2.94

Table 4.2 Haemoglobin levels in pregnancy, Danish population

GESTATION (WEEKS)

13–20 21–28 29–34 35–42

HAEMOGLOBIN (g/L), REFERENCE RANGE

113–147 111–143 109–145 110–147

Source: Klainbard et al (2010)94

Although data are limited, the haematological parameters of Indigenous Australians are thought to be 
similar to those of non-Indigenous Australians, although a high prevalence of iron deficiency anaemia is 
noted in this population.95

4.1.2 The optimal haemoglobin range

There is evidence indicating an association between maternal anaemia and adverse pregnancy 
outcomes, including:

• low birth weight and preterm birth when mothers are anaemic in the first or second trimester96 

• placental abruption,97 maternal mortality98 and postnatal depression.99

Studies that have generated this evidence have used the statistical definitions of anaemia outlined 
above; however, many confounding factors are present. A more specific Hb range that results in optimal 
maternal and perinatal outcomes (other than absence of statistically determined anaemia) has not been 
established. In light of evidence that higher Hb levels may also be associated with adverse pregnancy 
outcomes,100 it would seem reasonable to assume that normal pregnancy haemoglobin levels lie between 
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Major obstetric haemorrhage poses a challenge because it is rarely predictable. When risk factors are 
present, identification and escalation to the appropriate level of maternity care minimises the potential 
for morbidity and mortality. However, for a significant proportion of women, major obstetric haemorrhage 
occurs in the absence of identifiable risk factors.

4.2.2 High-risk populations

From a transfusion medicine perspective, maternity patients in the following categories are at 
increased risk:

• women at increased risk of obstetric haemorrhage19

• women with bleeding disorders

• women who will be difficult to transfuse because of the presence of complex antibodies or rare red 
cell phenotypes.

Each of these categories is discussed below. 

Obstetric haemorrhage

Obstetric haemorrhage remains a significant cause of maternal mortality in Australia; it contributes to 
maternal morbidity, and complicates 3–6% of pregnancies.107 Its impact on maternal health and resource 
use has not been adequately measured.108 Identifiable risk factors, when present, are generally those that 
contribute to uterine atony, lacerations or the need for surgical intervention. Those identifiable before the 
onset of labour include placental abruption, placenta previa, multiple pregnancy and pre-eclampsia. Those 
that usually become apparent during labour and birth include emergency caesarean section, retained 
placenta, assisted vaginal birth, prolonged labour and macrosomia.

Bleeding disorders

Inherited and acquired bleeding disorders increase the risk of PPH and the complexity of transfusion 
management. Acquired conditions include severe pre-eclampsia, HELLP syndrome (the acronym is 
derived from a combination of haemolysis, elevated liver enzymes and low platelet count), PPH itself 
(where DIC is often an early feature), amniotic fluid embolism and anticoagulant therapy. Women with 
inherited bleeding disorders – including von Willebrand disease, haemophilia carrier state and Factor XI 
deficiency – are at greater risk of PPH, and thus require specialist care.109-111 

Complex antibodies or rare phenotypes

Red cell alloantibodies can develop in response to previous transfusions or pregnancy, and have the 
potential to cause haemolytic transfusion reactions and haemolytic disease of the newborn (HDN). 
Pretransfusion testing involves the detection and identification of alloantibodies, with provision of 
cross-match compatible, antigen-negative blood. Depending on the complexity of antibodies involved, 
this testing may take several hours to days to complete.

Rare red cell phenotypes occur when a person lacks an antigen or antigens that are usually present in 
the population. Finding compatible blood may pose a significant challenge, depending on the antigen 
involved, and it may include the following strategies: use of autologous blood, or use of stored or frozen 
RBC sourced from local, national or international blood services.

Routine testing during pregnancy will identify the presence of alloantibodies or rare red cell phenotypes, 
so that appropriate specialty testing, referral and provision of compatible blood can occur.

4.2.3 Guidelines for pretransfusion laboratory testing

Laboratory transfusion support for maternity services takes into account issues affecting both the fetus 
and the mother, in the index pregnancy and any future pregnancy. The aim is to provide safe, appropriate 
transfusion strategies and minimise the incidence and severity of HDN.
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The Australian and New Zealand Society for Blood Transfusion (ANZSBT), in conjunction with relevant 
parties, has produced two guidelines:

• Guidelines for Blood Grouping & Antibody Screening in the Antenatal & Perinatal Setting 9

• Guidelines for Pretransfusion Laboratory Practice.112

These documents guide testing, timing of tests and interpretation of results in relation to all maternity 
patients, to identify:

• Rh D negative women who will benefit from immunoprophylaxis

• pregnancies complicated by alloantibodies that may cause HDN, or have the potential to impact on 
blood availability in the event that transfusion is required.

4.2.4 Role of blood group and antibody screening before birth

The Guidelines for Blood Grouping & Antibody Screening in the Antenatal & Perinatal Setting 9 stipulate 
that blood group and antibody screening must be performed as part of pretransfusion testing. Beyond 
this indication, there is no general consensus about the role of routine blood group and antibody 
screening at time of giving birth. Opinions vary, depending on the complexity of the pregnancy and mode 
of giving birth.

Vaginal birth

Consensus from the literature suggests that performance of blood group and antibody screening at 
the time of giving birth should be reserved for women at increased risk of peripartum haemorrhage as 
defined by the presence of identifiable risk factors.

Caesarean birth

There is controversy about the role of blood group and antibody screening prior to caesarean birth. 
A coronial inquiry into a maternal death associated with PPH in New South Wales (NSW) recommended 
routine blood group and antibody screening prior to caesarean birth.113 However, recent Australian data 
suggest that the likelihood of transfusion following elective caesarean birth is low for women without 
established risk factors, and that routine blood group and antibody screening is not cost effective.114 

4.2.5 Red cell selection for maternity patients requiring transfusion

Cytomegalovirus 

Cytomegalovirus (CMV) infection is the most common cause of congenital infection, affecting about 
1% of neonates worldwide; the infection has significant long-term sequelae and a fatality rate of about 
20%.115,116 Congenital CMV infection can occur in the context of maternal primary infection, reinfection with 
a new strain of the virus or (less commonly) reactivation of latent infection. Although most congenital 
CMV infection is community acquired rather than transfusion related, the potential serious impact of 
exposure to CMV during pregnancy underscores the need for transfusion of CMV ‘safe’ (leucodepleted) 
blood products to pregnant women.

The ANZSBT guidelines recommend the provision of CMV antibody negative or CMV ‘safe’ blood products 
for pregnant women who receive cellular transfusion in the context of an ongoing pregnancy.112 Neither 
of these methods completely eliminates the risk of transfusion transmitted CMV infection, with 
‘breakthrough’ rates of infection reported to occur in about 1–3% of transfused high-risk patients.117 
Breakthrough infections are currently thought to be the result of transfusion of cell-free CMV.
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Kell antigen system

Within the Kell system, the K antigen is the antigen of greatest clinical relevance in pregnancy. 
K isoimmunisation in pregnancy is the most common cause of severe HDN outside the Rh system, with 
an incidence of 1 per 1000 pregnancies. K sensitization is associated with a high risk of severe HDN, with 
up to 50% of cases developing severe HDN requiring intervention.118 It is estimated that 50–88% of anti-K 
antibodies develop as a result of previous blood transfusion. Where possible, K negative RBC should 
be selected for transfusion for all females of child-bearing potential who are K negative or whose K 
antigen status is unknown. In the Australian context, donor K status is generally indicated on the blood 
product label.

4.3 Adapting or modifying a massive 
transfusion protocol

Background question 3

What obstetric-specific factors should be considered in adapting and/or modifying 
a massive transfusion protocol?

This question focuses on the areas of an MTP that could be modified to better manage critical bleeding in 
maternity patients. 

EXPERT OPINION POINTS – adapting or modifying a massive transfusion protocol

EOP14 In the maternity population, activate MTPs early.

EOP15 The MTP should be modified for the maternity patient, because fibrinogen levels 
approaching 2 g/L are indicative of critical physiological derangement and are 
associated with severe haemorrhage. 

EOP, expert opinion point; MTP, massive transfusion protocol

4.3.1 Trigger and activation of massive transfusion protocol

The purpose of the MTP is to trigger a multidisciplinary response to critical bleeding. Transfusion support 
needs to occur simultaneously with measures to arrest bleeding.20 Obstetric haemorrhage is often 
underestimated and may be concealed; delays in recognition and response contribute to the severity of 
haemorrhage, and to maternal morbidity and mortality; and profound coagulopathy and DIC may develop 
rapidly and early.

4.3.2 Administration of blood products

Red blood cells

In the context of rapid bleeding, RBC transfusion is given in response to haemodynamic changes and 
estimated blood loss, rather than to a Hb trigger. Most women will tolerate blood loss of up to 1000 mL 
without requiring immediate RBC transfusion.
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Platelets





• Prescribe antenatal iron therapy for women in whom substantial blood loss is expected and who 
have suboptimal iron stores (i.e. ferritin <100 µg/L).2

• Consider ESAs in selected women at high risk of substantial blood loss. When an ESA is used, it must 





5 Future directions

The systematic review for this module found sufficient evidence to make 

recommendations on the use of iron and ESA therapy in the maternity patient. 

There were a number of areas where there was insufficient evidence to generate 

recommendations. These areas, which are outlined below, may present avenues 

for further research.
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• the safety of IR techniques in maternity patients (direct procedural complications of arterial 
thrombosis and dissection have been reported, but rates and outcomes following complications 
are unknown)

• whether the administration of rFVIIa, in addition to standard obstetric, surgical and transfusion 
approaches, reduces morbidity and mortality in women with severe haemorrhage

• whether early administration of rFVIIa can prevent hysterectomy in women with 
severe haemorrhage

• the role (if any) for TXA in the management of PPH

• whether there is a role for prophylactic administration of TXA in women at high risk of 
major haemorrhagea  

• the role of TXA in management of antepartum haemorrhage 

• research to inform targeted care of Aboriginal and Torres Strait Islander maternity populations. 

a  The World Maternal Antifibrinolytic Trial (The WOMAN Trial) is a large, multicentre, randomised, double-blinded, 

placebo controlled trial currently underway to investigate the effect of TXA administration early in the course of PPH

Patient Blood Management Guidelines: Module 5 | Obstetrics and Maternity 75

F
u

tu
re

 d
ire

ctio
n

s
 

 
5





6 Implementing, 
evaluating and 
maintaining 
the guidelines
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6.1 Implementation strategies

The NBA, in collaboration with the Steering Committee, developed a plan to guide appropriate 
communication on the implementation of this module. The plan identifies target audiences for the 
module, strategies and tools for effective implementation, communication channels and key messages.

Continued re-evaluation of the guidelines is necessary to reduce variation in practice patterns, support 
appropriate use of blood component therapy and reduce inappropriate exposure of patients to blood 
components.129 A plan was designed to evaluate implementation of the six modules of the guidelines and 
to determine:

• the extent to which the guidelines influence changes in clinical practice and health outcomes

• what factors (if any) contribute to non-compliance with the guidelines.

The results of the evaluation will be used to inform future development and review of the guidelines. 
Economic issues were considered when formulating the evidence-based recommendations, and 
these recommendations will have cost implications. The NBA, together with the Jurisdictional Blood 
Committee (JBC) and key stakeholders, developed the National Patient Blood Management Guidelines 
Implementation Strategy 2013–17130 to facilitate uptake of the guidelines.

The implementation strategy includes the development of tools to support the introduction of PBM 
practices in the clinical setting. The tools are being developed with the help of a network of clinicians with 
an interest in PBM. The NBA has also funded the development of online courses within the BloodSafe 
eLearning Australia Program (e.g. iron deficiency anaemia, PBM, Critical Bleeding and Perioperative). 
In addition, the NBA, in collaboration with the Australian Commission on Safety and Quality in Health 
Care (ACSQHC), has developed a hospital guide to support the implementation of the National Safety 
and Quality Health Service Standards.131 The guide provides links to the PBM guidelines and tools, and 
the BloodSafe eLearning Australia courses. These resources provide tools to support uptake of the 
recommendations in this module.

6.2 Endorsement

A list of colleges and societies that have endorsed this module of the guidelines will be available on the 
NBA website.a   

http://www.blood.gov.au/


6.3 Scheduled review and update

This module will be reviewed and amended in 2019 unless an issue arises (e.g. new clinical evidence 
relevant to practice) that triggers a need for an earlier review.

The PBM Guidelines Project Manager at the NBA will convene the group of experts to undertake the 
review, and will be the person to contact about major issues, events or practice changes. 

To provide feedback and inform future reviews of this module, please send any comments on its content, 
implementation, or the accompanying materials, to:

 Email: guidelines@blood.gov.au

 Mail:  Patient Blood Management Guidelines 
National Blood Authority 
Locked Bag 8430 
Canberra ACT 2601

 Fax: +61 2 6151 5300

Any correspondence will be forwarded to the project manager for consideration in the next 
scheduled review. 
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Appendix A
Governance
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A1 Governance structure

A multilevel management framework was established by the NBA to coordinate the development of the 
new PBM guidelines. The management framework consists of:

• a Steering Committee, which was responsible for the initial development and governance of 
the entire project; this has now become the PBM Steering Committee, which oversees the 
implementation strategy for the PBM Guidelines

• an Expert Working Group (EWG), responsible for providing advice on scope, 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



Figure A1 Management framework for development of the guidelines

Jurisdictional 

Blood Committee

National Blood 

Authority

PBM Steering

Committee

Expert Working

Group

Clinical/Consumer

Reference Groups

Contracted to NBA

Advice provided to 

EWG and CRG

Independent 

systematic 

review expert
Contracted to NBA

Clinical direction 

from EWG and CRG

Systematic reviewer 

and technical writer

CRG, Clinical/Consumer Reference Group; EWG, Expert Working Group; NBA, National Blood Authority;  

PBM, Patient Blood Management
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A2 Terms of reference

Steering Committee

The overarching Steering Committee was originally established in 2009 to provide coordination and 
direction for development of the guidelines. In 2012–13, its role and membership was reviewed and a 
PBM Steering Committee was established to: 

• provide information through the NBA to the JBC

• review resources that are developed as part of the PBM Guidelines implementation strategy

• provide expert advice on:

– the design and delivery of PBM activities 

– PBM implementation and evaluation initiatives 

– system based approaches to sustain PBM practices

– the management, administration and use of fresh and other blood products excluding normal 
polyvalent immunoglobulin and clotting factors

– education and training priorities 

– practice performance improvement 

– data and system requirements

• influence the uptake of PBM practice 

• improve intergovernmental coordination and cooperation on PBM implementation activities

• monitor guideline development projects to ensure they meet their objectives

• link the PBM program activities to deliver the priorities for the National Safety and Quality Health 
Service (NSQHS) Standards131

• integrate the PBM program with the ACSQHC initiatives for delivery to health providers and their 
safety and quality framework

• network with other NBA committees to share information. 

Expert Working Group

The EWG was established in 2009 to advise the original steering committee about the scope and 
structure of the guidelines, and determine the focus the systematic review of the literature. In 2012-13, 
its role and membership was reviewed and the new terms of reference were to provide advice to the NBA 
on the scope of the modules, and approve the focus of the systematic review questions and literature 
search strategies. Each member of the EWG is responsible for overseeing the conduct of the systematic 
review in relation to their area of practice as either a member or Chair of the relevant CRG. Each EWG 
member is responsible for ensuring that the scope of the modules is appropriate, and that they address 
areas of clinical need.
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The role of the EWG is to:

• formulate the generic clinical questions to be answered in all modules by the literature review 
(under the guidance of the systematic reviewers)

• identify the need for CRGs, participating in or chairing these groups as required, and identifying and 
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Appendix B
Process report
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B1 Development process 
and methodology

Further information on the development process and methods is included in Chapters 1 and 2, and 
Appendix A.

B2 Research phase

Relevant clinical research questions were developed, prioritised, combined and refined by the EWG and 
the CRG for this guideline, and further refined through consultation among the systematic reviewer, 
CRG, NBA and independent systematic review expert. These processes are outlined in further detail in 
Chapter 1 and Appendix A.

B3 Methodology

Methods are outlined in Chapter 2, with greater detail given in the technical reports.6,7 

B4 Consensus process

Consensus process for developing practice points and expert opinion 

In circumstances where no evidence was identified, practice points were developed by the CRG through 
a consensus-based process. Where relevant guidance that was outside of the scope of the systematic 
review was required, consensus-based ‘expert opinion’ was included (e.g. background research in 
Chapter 4).

Guiding principles and values, and ‘ground rules’ were established, and the following process was used to 
develop practice points and expert opinion through consensus.

Stage 1 – Introduction. The Chair described the consensus process, participants’ roles and responsibilities, 
ground rules and the guiding principles.

Stage 2 – Open discussion. The Chair opened the floor to a general discussion and suggestions for 
practice point/expert opinion wording. The Chair provided an opportunity for concerns or issues to 
be raised.

Stage 3 – Resolve concerns. The Chair has the first option to resolve the listed concerns by clarifying or 
changing the wording, or seeing whether those with concerns will stand aside (i.e. ‘had concerns, but 
could live with them’). Where concerns were not resolved and the time was short, the discussion was 
carried over to a later meeting.

Stage 4 – First call for consensus. The Chair called for consensus.

Stage 5 – Second call for consensus. If consensus was not reached, the CRG considered the consensus 
process guiding principles and values, and: 

• the member withdrew the concern and consensus was reached 

• the member stood aside and the differing schools of thought were documented

• the member was not willing to withdraw the concern or stand aside, and the CRG declared itself 
blocked – the practice point or expert opinion was not accepted.
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B5 Conflict of interest

All members of the Steering Committee, CRG, EWG and systematic review team declared any interests 
before starting work on the guidelines. Declarations were also reviewed at intervals, as new declarations 
were required to be declared to the Chair prior to the start of each meeting as a standing agenda item on 
each day of a meeting. The NBA keeps a register of all declared interests. If an interest is declared, and the 
Chair decides it should be considered by the CRG, the CRG decides by consensus whether it affects the 
proceedings. If the interest is considered to be competing or in conflict, the Chair can prevent the member 
from participating in discussions and decisions pertaining to the declared interest. 

The following declarations were made during the guideline development process: 



Mr Shannon Farmer 
(cont.)

In 2008 he served on J&J ETHICON Biosurgery International Ad Board for 
PBM. He is a chief investigator and a principal investigator for two State 
Health Research Advisory Council (SHRAC) research grants:

•   Primary care and tertiary care clinicians working with patients to ensure 
they are "Fit for Surgery" 

•   Intravenous iRon or placebO for aNaeMiA in iNtensive care: a 
randomised controlled study: The IRONMAN Study. 

He is also an associate investigator for one NHMRC research grant:

•   Patient Blood Management in Critical Illness and Trauma.

He is a Board Member and General Secretary for the Medical Society for 
Blood Management and a member of two international professional 
societies: Society for the Advancement of Blood Management (SABM) and 
Network for the Advancement of Transfusion Alternatives (NATA).

He has received lecture honorarium. Fremantle General Practice Network, 
Western Australia. Honorarium for Book Chapter, Thieme, Stuttgart, 
Germany. Honorarium for Book Chapter, Elsevier Science USA.

Mr Farmer was also on an Expert Panel, European Commission, European 
Guide on "Good Practices in the Field of Blood” and "European Union Guide 
for Member States on Good Practices for Patient Blood Management 
(EU-PBM).” Consumers, Health and Food Executive Agency (CHAFEA) of 
the European Commission.

A/Prof Craig French A/Prof French received research funding from Wyeth between 2004 and 
2008 provided to Western Health while he was an employee. He was a 
chief investigator on the TRANSFUSE and Erythropoietin in Traumatic 
Brain Injury studies, both of which received project grant funding from the 
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B7 Finalising the guidelines

AGREE II assessment

The Appraisal of Guidelines for REsearch & Evaluation (AGREE) II instrument was developed to address 
the issue of variability in guideline quality and assesses the methodological rigour and transparency in 
which a guideline is developed.132 The post-public consultation version of the module was sent to two 
Australian reviewers, independent to the guideline development process, who used the AGREE II tool to 
assess the quality and usability of the module against international quality standards.

Both AGREE II assessors would recommend the guideline for use, and gave a rating of six out of seven for 
its overall quality (with seven being the highest possible quality rating). 

Additional review

The final drafts of the module and technical reports were reviewed by a guidelines development expert 
(formerly a Guidelines Assessment Register consultant) to assess compliance with NHMRC requirements 
for externally developed guidelines. The module and accompanying documents were then sent to the 
NHMRC for methodological and independent peer review on 26 September 2014.

NHMRC approval

Approval from the Council was received on 22 December 2014. 
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Appendix C
Transfusion risks in 
the context of patient 
blood management
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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 transfusion 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, transfusion should 
not be a default decision. Instead, the decision on whether to transfuse should be carefully considered, 
and should:

• take into account the full range of available therapies

• balance the evidence for efficacy and improved clinical outcome against the risks

• take into account patient values and choices.

In the process of obtaining informed consent, a clinician should allow the patient sufficient time to ask 
questions, and should answer those questions. If the patient is unable to speak or understand English, 
the clinician may need to involve an interpreter. In certain contexts, a trained medical interpreter may be 
required (rather than a family member or a friend). Written information and diagrams may be appropriate 
in certain circumstances to aid understanding.

All elements of the consent process should reflect local state, territory or national requirements. 

Table C.1 summarises transfusion risks, and Table C.2 presents the Calman Chart, which may be useful to 
clinicians for explaining risks to patients.133 

Table C.1 Transfusion risks 



TRANSFUSION RISK
ESTIMATED RATEa 
(HIGHEST TO LOWEST RISK)

CALMAN RATINGb

Malaria Less than 1 in 1 million Negligible

Variant Creutzfeldt-Jakob disease (not tested) Possible, not yet reported in 

Australia

Negligible

Transfusion-associated graft-versus-host disease Rare Negligible

Transfusion-related immune modulation Not quantified Unknown

IgA, immunoglobulin A

a Risk per unit transfused unless otherwise specified

b See Calman 1996133

Source: Australian Red Cross Blood Service website (www.transfusion.com.au, accessed 28 July 2014) 

Note: The above estimates may change over time. Refer to the Australian Red Cross Blood Service website  

(www.transfusion.com.au) for the most recent risk estimates. 

Table C.2 Calman Charta (United Kingdom risk per one year) 

RATING RATE EXAMPLE

Negligible ≤1 in 1,000,000 Death from lightning strike

Minimal 1 in 100,000–1,000,000 Death from train accident

Very low 1 in 10,000–100,000 Death from an accident at work

Low 1 in 1,000–10,000 Death from a road accident

Moderate 1 in 100–1,000 Death from smoking 10 cigarettes per day

High ≥1 in 100 Transmission of chicken pox to susceptible household contacts

a See Calman 1996 133
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Appendix D
Blood sectors
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D1 Australian blood sector

Council of Australian Governments Health Council 

The Council of Australian Governments (COAG) promotes policy reforms that are of national significance, 
or that need coordinated action by all Australian governments. The COAG Health Council (CHC) (formerly 
the Standing Committee on Health) comprises health ministers from all jurisdictions, and is one of 
eight COAG Councils. The Commonwealth and state and territory health ministers on the CHC work 
in partnership to improve health outcomes for all Australians, and ensure the sustainability of the 
Australian health system.

The CHC’s responsibilities include the oversight and management of the Australian blood sector, including 
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. The CHC oversees the 
implementation of the National Blood Agreement (described below), and is supported in its roles by the 
Australian Health Ministers’ Advisory Council (AHMAC).

Australian Health Ministers’ Advisory Council 

The Australian Health Ministers’ Advisory Council (AHMAC) provides support to the CHC. It advises the 
health ministers on strategic matters relating to the coordination of health services across the nation 
and, as necessary, with New Zealand. The AHMAC considers blood sector matters referred to it by the 
Jurisdictional Blood Committee (JBC) through the Hospitals Principal Committee (HPC), and reports as 
necessary to the CHC. The AHMAC has no statutory power, and decisions are reached by consensus.

Hospitals Principal Committee 

The Hospitals Principal Committee (HPC) considers and provides advice to the AHMAC on aT
-uangof 



National Blood Authority

The National Blood Authority (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 



New Zealand Blood Service

The New Zealand Blood Service (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. 

In addition to its role in collecting, processing and distribution of blood and blood products, the NZBS 
is actively involved in the provision of blood banking and clinical services within New Zealand’s 
major hospitals. 
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Appendix E
Product information
For information on blood products available in Australia, see the website of the 

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

For information on blood products available in New Zealand, see the website of 

the New Zealand Blood Service (www.nzblood.co.nz). 
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