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Patient blood management: Overview
Patient blood management (PBM) is a 
coordinated, patient-centred approach 
to manage and conserve a patient’s 
own blood in order to improve health 
outcomes

PBM strategies:

1. Identify and manage anaemia

2. Minimise risk of bleeding

3. Transfuse according to evidence-
based guidelines
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Neonatal blood management: Overview
• The decision to transfuse a neonate 

should be carefully considered, 
evidence or consensus-based.

• Transfusion should improve a 
neonates’ outcome without causing 
harm.

• Potential benefits and any risks or 
long-term implications should be 
considered.



What’s unique about neonates?
Neonates have:

• a higher blood volume per weight 

• lower tolerance to volume losses

• a physiological decline in erythropoietin (EPO) levels and red blood cells in the 
first few weeks of life, and

• age-related developmental immaturity including hepatic, neurological and 
immune systems, making them more vulnerable to organ injury and metabolic 
complications associated with transfusion.



What’s unique about neonates?
These effects are more pronounced in preterm infants who have: 

• lower Hb concentration

• relative iron deficiency

• lower EPO production

• lower cardiac reserve 

= greater risk of symptomatic anaemia.



Incidence of neonatal transfusion
• 5.4/1,000 live births.

• Red cells: 4.8/1,000 live births.

• Platelets: 1.3/1,000 live births.

• 7% of transfusions occurred in a 
hospital without a NICU.



Risk factors for transfusion
• prematurity 

• transfusion rate = 582.8/1,000 live births < 32 weeks

• transfusion rate = 1.4/1,000 live births term

• intrauterine transfusion

• congenital anomaly requiring surgery, and

• haemolysis.



PBM strategy 1: 
Identify and manage anaemia
• Consider delayed cord clamping (where appropriate):

• increases neonatal red blood cell volume at birth 
• increases Hb after birth and iron stores at 3–6/12 in term neonates, and
• reduces RBC transfusion in preterm neonates.

• Consider iron supplementation for preterm, low birth weight neonates. 
Dose = 2−3 mg/kg/day.

• If intravenous iron is required, administer according to a protocol relevant to the 
specific product.

• Acknowledge the limited role of erythropoietin stimulating agents.



PBM strategy 2:
Minimise risk of bleeding
Blood conservation techniques
• Reduce laboratory ordering, rationalise and consolidate laboratory blood testing:

• routine coagulation profile is not required for neonates, and
• extended expiry blood group and antibody screen in neonates less than four months can be implemented.

• Remove sampling lines early.

• Consider the role of laboratory testing in minimising blood loss:

• use paediatric collection tubes and/or tubes with fill lines
• adhere to minimum analyte volume
• return discard volumes
• consider point of care testing devices, umbilical cord testing and transcutaneous instruments for Hb

assessment, and
• does your laboratory have analytical instruments capable of analysing small volumes?



PBM strategy 2:
Minimise risk of bleeding
• Supplement Vitamin K at birth.

Surgical and anaesthetic techniques

• Maintenance of normothermia.

• Meticulous surgical technique with 
trained neonatal surgical and 
anaesthetic expertise.



PBM strategy 3: Transfuse according 
to evidence-based guidelines
• Avoid unnecessary red blood cell transfusions:

• the decision to transfuse should be based on clinical signs and 
symptoms of anaemia, NOT on Hb alone, and

• adhere to age-appropriate red blood cell transfusion thresholds from 
evidence-based international guidelines.

• Platelets, fresh frozen plasma, cryoprecipitate may have a role in 
treating bleeding where thrombocytopenia and/or coagulopathy are 
contributing factors but have an unclear role in terms of correcting 
haemostatic abnormalities.

• Use appropriate neonatal vital sign observation charts.



The transfusion process
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Decision to transfuse
Question: Does the neonate really need transfusion?

Considerations:
• Transfusion should be dictated by clinical status rather than Hb alone: 

tachycardia, tachypnoea, work of breathing, pallor, apnoeic events, feed 
intolerance and growth restriction.

• The degree of respiratory support including inspired oxygen 
concentration should be considered. The safest range in a preterm neonate 
has recently been defined as 90–95%.

• Transfusion is not without risk; patient blood management principles 
should always be considered.



Decision to transfuse
Question: Does the neonate really need transfusion?

Action:
• Assess neonate.
• Document transfusion decision.
• Document any special requirements e.g. irradiated, CMV negative.



Consent and documentation
Consent:

• Obtain informed consent from parents.

Documentation:
• Complete prescription for blood product transfusion, including clinical 

indication, transfusion history and date and time the blood product is required.

Communication:
• Inform ward and clinical staff.



Transfusion consent for neonates video

transfusion.com.au/neonates



Blood components and products
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Blood components and products
Fresh components

• Red cells
• Platelets

Frozen components
• Fresh frozen plasma (FFP)
• Cryoprecipitate
• Cryodepleted plasma

Fractionated plasma products
• Albumin
• Prothrombinex-VF
• Immunoglobulins

• IVIg, SCIg
• CMV Ig, HBV Ig

• Factor concentrates
• FVIII, FIX for haemophilia



Paediatric packs
One standard size adult component is divided into four packs (red cells, FFP) or 
three to four packs (apheresis platelets).

Why?

• If repeated transfusions are required, multiple packs from the same donation can 
be transfused, reducing donor exposure.

• Reduces wastage.

These may NOT immediately be available in your hospital and will need to be 
ordered in advanced from the Blood Service.



Red cells – what’s normal?
Normal values for haemoglobin concentration and MCV in infancy and 
childhood

Age Haemoglobin 
(g/L)

Haematocrit MCV (fL)

Mean −2 SD Mean −2 SD Mean −2 SD

1−3 days 185 145 0.56 0.45 108 95

3−6 months 115 95 0.35 0.29 91 74

0.5−2 years 120 105 0.36 0.33 78 70

2−6 years 125 115 0.37 0.34 81 75

6−12 years 135 115 0.40 0.35 86 77

Adopted from Nathan and Orkin. MCV − Mean corpuscular volume. SD − Standard deviation.

Estimated circulating blood volume (volemia) in accordance 
with the age of the patient

Child age Volemia

Pre-term newborn 90 mL/kg

Term newborn to 3 months 80−90 mL/kg

Over 3 months 70−80 mL/kg

Over 2 years old 70 mL/kg

Adopted from Hawtrey R.



Red cells – when to transfuse?
British Society for Haematology National Blood Authority Australia Canada

Age

Very preterm <32 weeks Preterm <37 weeks Infants with anaemia of prematurity

Ventilated O2 / Nasal-
intermittent 
positive 
pressure 
ventilation 
(NIPPV)

No support O2 / high flow / 
Continuous positive 
airway pressure 
(CPAP) / Positive 
pressure ventilation 
(PPV)

No support FiO2 (fraction of 
inspired oxygen)
>25% or mechanical 
increase in airway 
pressure

No support

First 24h (g L-1) <120 <100 Not specifically stated, assumed to be Week 1 Not specifically stated, assumed to be Week 1

Week 1 (g L-1) <120 <100 <100 110–130 100–120 <115 <110

Week 2 (g L-1) <100 <95 <75 100–125 85–100 <100 <85

Week 3 (g L-1) <100 <85 <75 85–110 70–100 <85 <75



Red cells: 
Restrictive vs liberal transfusion
• Term neonates: restrictive transfusion strategies have not demonstrated any 

short-term adverse events when compared to liberal transfusion strategies.
• Preterm neonates: more liberal transfusion strategies are preferred due to the 

potential for improved neurodevelopment.
• The Effects of transfusion thresholds on neurocognitive outcome of extremely low 

birth weight infants (ETTNO) trial is currently underway.



Red cells paediatric
Indications: clinically significant anaemia or acute blood 
loss >15% of total blood volume.

Transfusion should be based on:

• the use of age-appropriate reference ranges for 
haematology parameters for neonatal patients, and

• clinical status.



Red cells paediatric
Dose: 15 mL/kg can be expected to raise the 
neonates haemoglobin (Hb) concentration by about 
20 g/L.

Product information: 

Available in Group A, B, O, AB and Rh D 
positive/negative.

Paediatric size volume: 60 ± 4 (25–100) mL

Storage: 2–6oC for up to 35 days with the 
appropriate additives

Cost: $450.55 (set of 4)



Platelets paediatric
Indications: Management of thrombocytopenia or abnormal 
platelet function with bleeding, or at risk of bleeding.

*These indications should be used as guide only as evidence for clinical 
indications are rapidly evolving

Platelet count Indications for neonates

<25–30 x 109/L Stable term or preterm infant with asymptomatic thrombocytopenia and no 
bleeding

30–50 x 109/L Sick preterm infant with thrombocytopenia

<50 x 109/L Term or preterm infant with symptomatic thrombocytopenia and minor 
bleeding, coagulopathy or prior to surgery

<100 x 109/L Term or preterm infant with symptomatic thrombocytopenia and major 
bleeding or requiring major surgery (e.g. neurosurgery)



Platelets paediatric
Dose: 1 unit is expected to increase platelets by 
20x109/L in stable 18 kg patient.

Product information:
Available in Group A, B, O or AB and Rh D 
positive/negative.

Apheresis platelets 
Paediatric size volume: 56 ± 2 mL
Storage: Apheresis platelets are stored 
agitated at 20–24oC for up to 5 days
Cost: $843.79 (Set of 4)



Fresh frozen plasma paediatric
Indications: Management for acquired or congenital clotting 
factor deficiencies with bleeding or at risk of bleeding. 

• Patients who are critically bleeding, and require massive 
transfusion resuscitation.

• Replacement of clotting factors where specific factor 
concentrates are not (readily) available e.g. FV deficiency.

• Acute disseminated intravascular coagulopathy (DIC).



Fresh frozen plasma paediatric
Dose: 10–15 mL/kg.
The volume transfused depends on the clinical situation and 
patient size, and should be guided by laboratory assays of 
coagulation function.
Product information: 
Manufactured from whole blood or apheresis plasma 
donations and frozen (-30oC) within 18 hours of collection.
Contains all of the coagulation factors.
Available in Group A, B, AB and O.
Volume: 67 ± 4 mL 
Storage: ≤25ºC for up to 12 months 
Cost: $219.61 (set of 4)



Cryoprecipitate
Indications: Management for acquired or congenital fibrinogen 
deficiency (or dysfunction) with bleeding or at risk of bleeding.

Dose: 5 mL/kg (whole blood), 2.5 mL/kg (apheresis).
Product information: 
Manufactured from the precipitated protein product recovered during 
the manufacture of FFP.
Collected from whole blood or apheresis donations.
Contains Factors VIII, XIII, Von Willebrand Factor and Fibrinogen.
Volume: 60 ± 2 mL

Storage: ≤ 25ºC 

Cost: $165−$350 per unit



Special modifications
• All cellular blood components in Australia are leucodepleted.
• Irradiated red cells and platelets.
• CMV negative.
• Human Leucocyte Antigen (HLA) matched platelets.
• Human Platelet Antigen (HPA) matched platelets.
• Frozen red cells.
• Phenotyped red cells.
• Washed red cells.
• IgA deficient.



Parent 
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Administration
Ensure the pre-administration 
checklists confirms:
 Right patient
 Right blood product
 Right pack 
 Right time 

Reminder: The final check between patient 
and blood product must be performed at the 
bedside prior to transfusion.



Monitor and response
Monitor:

If suspected transfusion reaction occurs:

• STOP the transfusion and follow local transfusion reaction protocols.
• Activate emergency procedures, if required.

Response:
• Assess to determine if desired outcome of transfusion has been achieved.
• Assess patient for further blood product transfusion/s as necessary.
• Document assessment.



Adverse transfusion reactions



Adverse transfusion reactions
Any untoward event that occurs as a result of an infusion of blood or a 
blood component.

• Immediate (<24 hours) or delayed (>24 hours)
• Immune or non-immune

Allergy

Delayed haemolytic transfusion reaction (DHTR)

Transfusion-associated circulatory overload (TACO)

Febrile non-haemolytic transfusion reaction (FNHTR)

Transfusion-transmitted infection (TTI)

Post-transfusion purpura (PTP)

Bacterial contaminationAnaphylaxisAcute haemolytic transfusion reaction (AHTR)

Transfusion-related acute lung injury (TRALI)



Relative risk of adverse transfusion reactions



Potentially life-threatening adverse 
transfusion reactions
Severe fever with signs of cardiovascular shock and DIC

• Acute haemolytic transfusion reaction (AHTR) (e.g. from ABO incompatibility)
• Transfusion-transmitted bacterial infection (TTBI)

Severe dyspnoea and decreased oxygen saturation
• Anaphylaxis
• Transfusion-related acute lung injury (TRALI)
• Transfusion-associated circulatory overload (TACO) 

These severe reactions may require immediate support from seniors so consider 
calling a MET or CODE early.



Adverse transfusion reactions in neonates
• Adverse events are uncommon although neonates are 2x higher risk of 

transfusion reactions than adults in particular higher rates of allergic 
reaction and febrile non haemolytic transfusion reactions.

• Increased risk of metabolic complications of transfusion due to the 
larger transfusion to blood volume ratio.

A unit of red blood cells in an infant may be equivalent to 
its total blood volume whereas in an adult it is equivalent 
to only approximately 10% of total blood volume.



Adverse transfusion reactions in neonates

Hypocalcaemia
• Cardiac arrhythmias
• Ionised calcium = factor IV in 

coagulation cascade
• Citrate, the anticoagulant in stored 

blood binds to calcium to inhibit clot 
formation 

• Rate of administration contributes

Hyperkalaemia
• Cardiac arrhythmias 
• Rate of administration and age of 

red cells contribute



Adverse transfusion reactions in neonates

Hypomagnesaemia
• Arrhythmias
• Rate of administration contributes 

Hypothermia
• Due to high surface to weight ratio 

of neonates
• Hypothermia can cause:

• apnoea
• hypoglycaemia
• decreased drug metabolism
• reduced oxygen dissociation at the tissues



Investigation and management
RECOGNISE, REACT, REPORT
1. Stop transfusion and activate emergency procedures if required

2. Check vital signs (respiration, pulse, blood pressure, temperature and urine output)

3. Maintain IV access, but do not flush the existing line

4. Repeat all clerical and identity checks of the patient and blood product

5. Notify medical staff and transfusion laboratory

6. Collect blood and urine samples. Save the blood pack and IV line for culture if required.

7. Commence specific clinical management

8. Document reaction in patient’s chart and complete incident report as per your local health 
service policy.



Reporting 
adverse 
transfusion 
reactions
RECOGNISE, 
REACT, 
REPORT
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Patient blood management and 
transfusion resources



Neonatal blood management resources

Free resources promoting patient blood management and safe 
transfusion for neonatal patients.

Download the resources at transfusion.com.au/neonates



iTransfuse App

Download the app the support your 
bedside transfusion practice.
• Correct blood dose
• Correct platelet choice
• Correct maternity blood management
• Correct diagnosis of adverse events
Download the app at itransfuseapp.com












