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SLHD - RPA Women and Babies: Neonatal Exchange 
Transfusion   

1. Introduction  

Exchange transfusion is used for the management of hyperbilirubinaemia and haemolytic 
disease of the newborn when other methods of treatment such as early and intensive use of 
phototherapy have been inadequately effective or when total serum bilirubin levels are in the 
potentially neurotoxic range.1-4 The aim of the treatment is to remove bilirubin, antibodies 
and the products of haemolysis whilst preserving as close to constant circulating blood 
volume, haemodynamic and acid-base status as possible. 

SAFETY WARNING 

Neonatal exchange transfusion is a complex emergency procedure and must only be 
performed following timely discussion with the neonatologist on call and the nurse in 
charge.4 Senior medical and nursing staff must be present during the procedure. The risks 
associated with an exchange transfusion must be carefully balanced for each individual 
patient (particularly the preterm and/or the clinically unwell neonate) with the need for 
treatment and alternative and / or complementary treatment options such as phototherapy, 
IV immunoglobulin, albumin and packed cell transfusion for example. 

2. The Aims / Expected Outcome of this Guideline  

• To lower the serum bilirubin level and reduce the risk of brain injury (kernicterus). 

• To remove the baby's affected red blood cells and circulating maternal antibodies to 
reduce red cell destruction. 

• To correct any associated haemolytic anaemia. 

• Maintenance of isovolaemia and homeostasis.   

3. Risk Statement 

Enterprise Risk Management System (ERMS) Risk # 105 Minimise adverse events 

• The risks and potential complications of exchange transfusion should be weighed 
against the risk of neurological injury as a result of hyperbilirubinaemia. (See 
complications section of this guideline) 

4. Scope   

• Medical and Nursing Staff of RPA Newborn Care 
 

5. Education and Training 

Newborn Care post-graduate education program including cotside in service training and 6 
monthly procedural workshop 

6.  Implementation 

• RPA Newborn Care staff education 
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7. Key Performance Indicators and Service Measures 

• Review of all Exchange Transfusions at RPA Newborn Care departmental Morbidity 
and Mortality Meetings. 

 

8. Guideline 

8.1 Indications for exchange transfusion  

(see RPA Newborn Care jaundice guideline for further discussion and treatment options) 

• On cord blood in known haemolytic disease: if umbilical cord haemoglobin < 
100 g/L and/or cord Serum Bilirubin (SBR) > 120µmol/L (consensus): commence 
preparations for an early exchange transfusion. If the cord haemoglobin and/ or SBR 
level are close to these thresholds, it is reasonable to trial whether 4-8 hours of 
intensive phototherapy will adequately halt the rising SBR, before commencing the 
exchange procedure. This is particularly pertinent whilst a newborn is undergoing the 
process of postnatal haemodynamic transition- during which time, treating the baby 
with an exchange transfusion can lead to disruption of transition and persistent 
pulmonary hypertension of the newborn (PPHN) (see complications). 

• On absolute SBR levels or signs of acute bilirubin encephalopathy: If a baby 
presents with a SBR level above the thresholds on Figure 1 and/or has signs 
consistent with acute bilirubin encephalopathy, prepare for an exchange transfusion 
urgently. Commence / continue intensive phototherapy during those preparations and 
repeat the SBR level to confirm the high value prior to commencing the exchange 
transfusion. 

• On rate of rise of serum bilirubin (SBR) under intensive phototherapy: if the rate 
of rise of SBR predicts that it will exceed the exchange transfusion thresholds in 
Figure 1. Exchange well before the SBR has reached this level.  

 

8.2 Process for Preparing for Exchange Transfusion 

Preparing for a neonatal exchange transfusion is time-consuming and complex. The process 
must be organised efficiently. There are pre-prepared packs in the equipment store to be 
used with the usual umbilical line set-up and blood warmer. 

 

Process summary checklist:  

 Ensure the baby is receiving appropriate intensive phototherapy and is fully exposed. 
 Ensure the baby is nil by mouth with a gastric tube in situ aspirated prior to the 

commencement of the procedure and kept on free drainage (see preparation of baby 
8.7). 

 Urgently discuss with consultant on call to confirm need for exchange-transfusion. 
 Call Blood Bank at RPAH (ext. 58033) to notify need for urgent blood products. 

(packed cells and FFP) - see guidance below for ordering instructions and forms. 
 Organise blood samples and send urgently to Blood Bank. 
 Discuss clinical situation with the baby’s parents and obtain informed consent.  
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 Prepare timely insertion sterile lines – ideally an umbilical arterial catheter (UAC) and 
double lumen umbilical venous catheter (UVC) which are primed and connected with 
appropriate needlefree valves and extension sets as per umbilical line guideline. 

 Consider commencement of TPN via UVC second lumen – discuss with consultant 
neonatologist (mindful of risk of electrolyte imbalance during exchange transfusion). 

 Newborn screening test completed. 
 Ensure a functioning peripheral cannula is in place for FFP infusion. 
 Collect blood products from Blood Bank as soon as they are available with a 

completed Blood Product Issue Form. 
 Designate a procedure team of 3 clinicians: 2 to perform the exchange and one 

support staff member. The team should comprise: either a neonatologist, registrar, 
fellow or nurse practitioner experienced with the exchange procedure and a 
registered neonatal nurse to assist with the procedure. An additional registered nurse 
is required for documentation and procedural support. All 3 clinicians should be 
exclusively assigned to the patient undergoing exchange transfusion. 

 Ensure staffing is arranged appropriately for all other patients. 
 Set up the exchange circuit (8.11). 
 Ensure emergency equipment is checked and readily available: emergency 

resuscitation trolley, neonatal ventilator and ensure iNO delivery system is primed 
and on standby as per usual NICU practice. 

 Ensure medications as per possible complications and relevant guidelines are 
available. 

 Assess risk of hypoglycaemia 
 Prepare documentation including laboratory forms – mark as urgent to ensure timely 

results- discuss with the lab in advance to ensure fastest response time 
 Plan observation timings and blood sampling. 
 To check the baby’s colour and perfusion, phototherapy lights should be briefly 

turned off 
 Plan timeframe and confirm with neonatologist on call. 
 Commence exchange (8.12). 
 Post-exchange care 
 Ensure strict infection control practices are maintained throughout this sterile 

procedure. 
 Consider screening the patient and procedure to minimise interruptions and 

distractions. 

 

8.3 Collection of blood samples and ordering of Red Blood Cells (RBC) and Fresh 
Frozen Plasma (FFP): 

A request for blood products for an exchange transfusion is an urgent request. The blood 
products should be ready within 2 hours of the request, provided antibody testing has been 
completed. To ensure timeliness of the process, you should always communicate with the 
RPA Blood Bank (ext 58033). 

In cases of antenatally diagnosed rhesus sensitisation, blood should be ordered prior to the 
delivery. Liaise with the obstetric team to coordinate availability of blood products and staff 
preparation for an exchange transfusion within the NICU.   

Stored red blood cells (RBCs) have a predictable packed cell volume of 60% (±2%) so 
measurement of haematocrit levels is no longer necessary.  
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Fresh Frozen Plasma (FFP): 
FFP (15mL/kg) is to be administered to the baby via a peripheral cannula over the course of 
the exchange transfusion.  

 

FORMS required (in addition to standard NICU charts): 

✓ REQUEST / CONSENT FOR MEDICAL PROCEDURE / TREATMENT – MINOR 
✓ TRANSFUSION MEDICINE REQUEST FORM 
✓ BLOOD PRODUCT ISSUE FORM 
✓ INTRAVENOUS INFUSION ORDER FORM 
✓ NEONATAL EXCHANGE TRANSFUSION CHART 
✓ PATHOLOGY REQUEST FORMS 
✓ BLOOD AND BLOOD PRODUCT TRANSFUSION eMR Template 
✓ NEWBORN SCREENING TEST CARD 
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Figure 1. Exchange transfusion thresholds (Source: adapted from reference 5)  

Plot SBR level according to postnatal age, if above the relevant line for gestation and 
risk factor criteria, then discuss indication for exchange transfusion with consultant 
neonatologist.   
Disclaimer: Because high level evidence does not exist in this area, particularly for 
the lower gestations, these charts result from a consensus as to safe treatment 
thresholds. 

140

180

220

260

300

340

380

420

460

0 12 24 36 48 60 72 84 96 108 120 132 144 156

S
e

ru
m

 B
il
ir

u
b

in
 (

µ
m

o
l/

l)

Postnatal Age (hrs)

≥ 38w and no risk factors

35-37w and well or ≥38w with risk factors 

32-34w and well or 35-37w with risk factors

29-31w and well or 32-34w with risk factors

26-28w and well or 29-31w with risk factors

<26w and well or 26-28w with risk factors



  

 

Sydney Local Health District – Royal Prince Alfred Hospital  Policy No: RPAH_GL2022_044 

                                                                                                                                                           Date Issued: October 2022 

8 

Compliance with this Guideline is Recommended  

 
 
Risk Factors: In babies with any of the risk factors below, exchange transfusion should be 
considered according to the line one below that indicated by their gestational age. These risk factors 
include: Haemolysis, G6PD deficiency, asphyxia, possible sepsis, any baby who is unwell: e.g 
lethargy, temperature instability, respiratory distress, acidosis. 

8.4 Ordering blood products 

Complete “REQUEST FOR BLOOD BANK SERVICES” form which must be hand-written 
(addressograph labels are not accepted) and the sample collection is witnessed and signed 
for by a second doctor or nurse. The specimen must be labelled by hand (addressograph 
labels are not accepted). Send sample with a staff member to Blood Bank urgently. 

8.4.1 Specifications of Red Blood Cells  

In addition to the following situations, RBCs should be CMV negative and irradiated as is 
with all neonatal blood product transfusions.  

• Rhesus haemolytic disease of the newborn: RBCs less than 5 days old are used.  O 

Rhesus negative RBCs do not have major blood group antigens so they are not 

haemolysed by maternal antibodies that may still be present in the baby’s circulation. If 

the RBCs are made available before delivery of the sensitised baby, the RBCs 

must be O Rhesus negative and cross matched against the mother. If the RBCs 

are sourced after delivery the RBCs must be cross matched against the baby.  

• ABO incompatibility: Use group O, Rhesus specific RBCs. These RBCs contain low 

levels of antibodies and lack antigen that could trigger any circulating maternal 

antibodies in the newborn. 

Subsequent transfusions should be performed with RBCs that are compatible with that of the 

mother and baby.   

8.4.2 Volume of RBCs and FFP to be ordered  

Red Blood Cells: When ordering red blood cells for an exchange transfusion, remember 
the priming volume of the exchange circuit is approximately 50mL, so additional RBCs 
should be ordered to accommodate this. 

A double volume exchange (85mL/kg x 2) is required for established hyperbilirubinemia or 
to prevent hyperbilirubinaemia. 

Estimated double blood volume = 170 mL x weight (kg) + priming volume 

Double volume exchange removes about 85% of the baby’s red blood cells. At the end of the 
exchange transfusion the bilirubin should be about 50% of pre exchange level. It will 
rebound at about 4 hours to 2/3rds the pre-exchange level. 

Fresh Frozen Plasma: Order 15mL/kg of FFP. 
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8.5 Collection of blood and plasma from Blood Bank 

Blood Bank will notify the nursery when the RBCs and FFP are ready to be collected. The 
Ward Assistant will need the “RPA Blood Product Issue Form” to collect the blood products 
form Blood Bank. 

8.6 Informed Consent 

• Informed written consent must be obtained from one of the parents in all but the most 
critical situations. Complete “REQUEST/CONSENT FOR MEDICAL PROCEDURE/ 
TREATMENT-  MINOR” 

• Benefit versus risk - In otherwise well babies, the risks of exchange transfusion are 
usually small but in preterm babies and in any baby who is unwell, the risks of 
exchange transfusion are increased and the procedure must be balanced with the high 
morbidity associated with bilirubin encephalopathy. These risks should be explained 
to the parents (see complications below 8.14). 

• Document consent process in the patient’s electronic medical record. 

8.7 Preparation of the baby 

• Anticipate the potential need for supplementary oxygen e.g. by nasal cannula in self-
ventilating babies. 

• All babies are to be placed on an open care system (Babyleo ®) and skin 
temperature maintained at 36 – 36.5oC (see Thermoregulation Guideline) 

• The baby requires cardio-respiratory and oxygen saturation monitoring. Record 
baseline observations as indicated on the “Neonatal Exchange Blood Transfusion 
Chart” (heart rate, cardiac rhythm, blood pressure, temperature, respiratory rate and 
effort, oxygen saturations, baby’s colour, tone and behaviour) 

• Skin temperature probe in situ – set alarm limits. 

• NIBP & cuff for blood pressure recording.  

• Aspirate gastric contents through a 8FG feeding tube and leave on free drainage.  

• Position small nappy (to maintain maximum exposure to phototherapy) and change 
as necessary to keep area as clean as possible. 

• Have oral sucrose & pacifier available to settle baby if needed.  

• Place urine bag or cotton balls in nappy to monitor urine output. 

In addition  

• Ensure informed consent has been obtained from parents.  

• Confirm 2 x  baby ID bands in situ  

• Confirm correct identification of the baby with the medical officer performing the 
procedure. 

• Perform pre-transfusion blood product checks as per SLHD_PCP2019_042 Blood 
Management policy:  

              http://slhd-intranet.sswahs.nsw.gov.au/SSWpolicies/pdf/SLHD/SLHD_PCP2019_041.pdf 
•  Blood products must be checked by 2 x accredited RN/RM or 1 x RN/RM and 1 x 

medical officer. Sign the RPA Transfusion Document if checks are satisfactory.  

• Continue phototherapy using the Biliblanket (Ohmeda)- throughout the procedure. 
Check the baby’s true colour throughout the procedure. 

http://slhd-intranet.sswahs.nsw.gov.au/SSWpolicies/pdf/SLHD/SLHD_PCP2019_041.pdf
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• Position overhead phototherapy light. 

• Order and print blood pathology forms (minimum x 3).  

▪ FBC 
▪ Creatinine & urea 
▪ Coagulation studies 
▪ Sodium, Potassium, Magnesium, Calcium 
▪ SBR (for end of procedure only) 
▪ Arterial Blood Gas 
▪ Glucose   

• NBST card – labelled (NBST needs to be collected prior to transfusion) 

• The volume of RBCs and FFP to be administered must be prescribed on the 
Intravenous Infusion Order Form and documented on the Neonatal Exchange Blood 
Transfusion Chart before commencing the procedure. 

8.8 Emergency equipment 

• Check Neopuff®  & suction equipment (8/10Fg catheter)  

• Emergency trolley is checked, stocked and in close proximity 

• Ventilator must be set up at the bedspace with the system and device check 
completed  

• Inhaled nitric oxide delivery system should be set-up and primed as per usual NICU 
practice 

8.9 Vascular Access  

8.9.1 Isovolumetric exchange 

The preferred method in this nursery is the isovolumetric or simultaneous exchange 
whereby access is via an umbilical venous catheter (blood in) and an umbilical 
arterial catheter (blood out). If possible, in term babies use 5FG catheters for both 
lines to allow free flowing withdrawal and infusion of blood. See unit guideline for 
UVC &UAC placement.  

Using this method, the baby’s RBCs are slowly withdrawn from the umbilical arterial 
catheter (or peripheral arterial line) in pre-determined aliquots with simultaneous 
replacement of donor RBCs through the umbilical venous catheter (or peripheral 
venous line) using the same aliquot size. The process should not be rushed and 
should take a minimum of 2 hours or more depending on the volume of the 
exchange.  

If either umbilical vessel is not accessible, then the RBCs can be withdrawn via a 
peripheral arterial cannula and donor RBCs infused through a peripheral venous 
cannula.  

8.9.2 Push-pull method 

This method uses the same catheter to infuse and withdraw the aliquots of RBCs, 
usually this is through an umbilical venous catheter. The minimum time for this 
procedure is 2 hours or more depending on the volume of blood to be exchanged.  
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8.10 Rate of exchange   

A suggested rate is to complete the process in 30 aliquots (of 5 or 10 mL depending on the 
weight of the baby) over a minimum 2 hours (120 minutes) that is, 4 minutes per cycle. This 
timing is irrespective of whether the isovolumetric or push-pull method is used. The size of 
aliquot depends on size of infant and cardiovascular stability; recommend aliquots of 5mLfor 
infants <1500g; 10-15mL above 1500g, at pre-determined. 

8.11 Preparation of Equipment for Isovolumetric Exchange 

Clean Equipment Sterile Equipment 

• Clean dressing trolley  

• IV pole with infusion pumps (Agilla)  

• Biegler™ Blood Warmer set at 37 
degrees Celsius 

• 3 x Masks  

• 3 x Surgical caps 

• 3 x Protective eye goggles  

• Unopened solutions for skin preparation 

• All pathology request forms  

• 3 x purple top blood tubes 

• 3 x green top blood tubes 

• 3 x arterial blood gas tubes 

• coagulation study tubes 

• UVC and UAC in place 

• 2 x Sterile drape  

• 2 x gowns 

• Sterile gloves 

Exchange transfusion pack containing: 

    pack 1: Blood In 
   1 x m devices Transfusion Set (IVO200001) 

1 x Parker 4.5m IV extension set for blood 
warmers 
1 x 3 way tap 
1 x 10mL syringe 
 
pack 2: FFP set for PIVC infusion 
Alaris neonatal blood set with 200micron filter 
1 x 50mL syringe 
 
pack 3: Blood Out 
1 x Baxter ExactaMix 1000mL bag 
1 x BD Smartsite Needlefree valve with spike 
1 x Braun Discofix C 75cm extension set with 
1x 3 way tap 
1 x 10mL syringe 
1 x 3mL syringe 
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8.11.1 Preparation of transfusion set to connect to UVC and UAC for Isovolumetric 
Exchange  

 

 

“BLOOD IN” set-up: 

1. Take m devices IVO200001 transfusion set and connect to Parker blood warming extension  

2. Attach 10mL sterile syringe to 3 way tap for pull & push of packed cells via UVC 

3. Blood warming extension set should then be threaded in to blood warming coil whilst UNPRIMED. Start 

at back of device and wind anti-clockwise towards the front 7-8 times. Set temp to 37 degrees Celsius. 

4. Attach packed cells and prime set completely

 

 

You will need: 

 

- Sterile trolley set-up for central-line access 
- UVC and UAC insitu as per umbilical line guideline 
- Exchange transfusion pack containing (see table above) 
- Packed cells 

 

 Blood warmer 

Blood warmer 
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“BLOOD-OUT” set-up:  

1. Take Baxter ExactaMix 1000mL bag and connect to BD Smartsite needlefree valve with 
spike 

2. Connect valve to Braun Discofix C 75cm extension set 

3. Add 2 x 3 way taps to 3mL and 10mL syringes (3mL for sampling and 10mL pull & discard) 

4. Connect this “BLOOD-OUT” set to UAC line under sterile conditions 

When ready: 

1. Connect and run packed cells through primed “BLOOD IN” set ready for sterile connection to 

the UVC line with REM bung in situ. 

2. Hang packed cells connected to the “BLOOD-IN” UVC set 

Note FFP is run via a peripheral IVC during exchange procedure 

When exchange is completed, the UAC transducing and sampling set may be connected once 

“BLOOD-OUT” set is removed. 

 

BLOOD OUT set for sterile connection to UAC 

Braun Discofix C 75cm 

extension set 

 

UAC with arterial extension 
set & valve 

 

BD Smartsite needlefree 
valve with spike 
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8.12 Procedure for Simultaneous Isovolumetric Exchange  

This is a sterile surgical aseptic technique procedure and requires two clinicians experienced 

with the procedure who have completed a surgical scrub, gowned, gloved and wearing 

protective goggles, mask and hats. There needs to be a senior medical officer (consultant or 

fellow) present during the exchange transfusion. An additional staff member (usually a 

second RN/RM) is required to scribe and assist. 

If the baby shows any signs of de-stabilisation or the blood results show significant 

biochemical, acid base or haematological disturbance, discuss with neonatologist on 

call and consider slowing or stopping the procedure. 

8.12.1 Vital signs must be recorded at 15 minute intervals from baseline, including; 

• heart rate  

• cardiac rhythm 

• oxygen saturation 

• skin temperature 

• respirations (rate and effort) 

• NIBP/ invasive BP every 15 minutes 

• Baby’s colour, tone & behaviour 

• document blood warmer temperature – maintain at 37oC 

 

8.12.2 Investigations: 

Attend to blood tests every 10 cycles: use waste blood to perform FBC urea, creatinine, 

sodium, potassium, magnesium, calcium, glucose, ABGs and lactate, coagulation profile 

 

8.12.3 To start: 

Turn the 3-way tap on the arterial line so that it is open to the baby and open to the blood 

aliquot syringe. Withdraw the first aliquot slowly and use this blood for samples to analyse 

FBC, creatinine, sodium, potassium, magnesium, calcium, glucose, SBR, ABG, lactate and 

NBST (if not already taken). Announce volume (x-mL) ‘out’; This is recorded by the support 

RN on the neonatal exchange transfusion chart. 

• At the same time as the aliquot is being withdrawn, the clinician on the venous side, 
having drawn the aliquot volume from the burette into the syringe, pushes blood into 
the umbilical venous catheter and announces volume (x-mL) ‘in’. 

• The support RN should call the time to ensure that the aliquots are withdrawn/infused 
over the agreed time and at the end of each aliquot should record both volume out 
and in, including running totals on neonatal exchange transfusion chart. 

• A colleague is requested to send specimens to pathology marked URGENT and 
record NBST on appropriate forms 

• The clinician now turns the 3 way tap on the arterial line so that it is off to the baby 
and open to the waste bag to push the withdrawn blood into the waste bag. At the 
same time, the clinician on the venous side draws the next aliquot volume from the 
burette into the syringe.  
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• Repeat the sequence, at all times ensuring that volume being removed is kept at the 
same rate as volume being given. This requires clear communication between the 
two clinicians.  

• The support RN should report the cumulative volumes every 100 mL 

• Re-load/top-up the blood in burette with RBCs to a suggested maximum of 80mL 

• The support RN should gently rotate both the RBC pack and the burette every 5-10 
minutes to ensure an even mix of plasma and RBCs. 

• Continue process until the end of pre-calculated exchange volume  

• Support RN to report end balance and on last aliquot of blood (arterial line). 

8.13 Post-Exchange Care 

• Ensure baby is clean, dry, settled and comfortable.  Repeat all vital signs and 
observations 30 minutely for 4 hours followed by routine observations as per unit 
policy. 

• Continue phototherapy and review with SBR 2 hours post procedure. 

• Continue 6 hourly SBRs unless otherwise directed by neonatologist 

• Remove the exchange circuit and prime new intravenous infusion set.  

• Commence intravenous / arterial fluids as ordered  

• Ensure all intravenous and arterial connections are secure, the infusion pump is 
zeroed and alerts are set. If an arterial line is present, re-install the transducer to 
recommence invasive blood pressure monitoring.  

• Check all infusions, volumes and rates with a support RN and document on the 
Intravenous Infusion Order Form and the Intensive Care Chart  

• Complete “Blood and Blood Product Transfusion” sticker and place in paper medical 
record 

• Notify parents that the procedure has been completed and their baby is comfortable 

• Perform blood glucose levels and ABGs (if indicated) 30 minutes after exchange and 
as appropriate to keep BGLs > 2.5mmol/l and to stabilise respiratory / metabolic 
condition. 

• Repeat FBC, creatinine, sodium, potassium, magnesium, calcium, glucose and SBR 
as indicated post-exchange. 

• Monitor baby for abnormal signs and possible complications including 
thrombocytopenia, bleeding, signs of infection, feed intolerance or abdominal 
distension. 

• Follow-up should be arranged with attending staff specialist as requested  

8.14 Complications 

Serious complications associated with exchange transfusion are in general, infrequent. The 

most common complications are thrombocytopenia, hypocalcaemia, hypoglycaemia and line 

malfunction. Exchange transfusion-associated morbidity is more common in preterm babies.6 

Mortality rates of up to 8% are reported by Chitty 7 and Jackson.8 In the study by Chitty from 

the Royal Hospital for Women, Melbourne7 all deaths occurred in preterm infants, the 

majority of whom were unwell prior to exchange. The Jackson study of 106 patients included 

5 infant deaths all of which occurred in infants with pre-existing morbidity including those 

with a need for mechanical ventilation and treatment for metabolic derangement.8 
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Table 1. Summary of exchange transfusion associated complications 

Study 
# XT / 
patients Exchange-transfusion associated complications (%) 

Any Low 
platelets 

Low 
calcium 

Line 
malfunction 

hypoglycaemia High K+ 
 

seizures bradycardia NEC apnoea cardiac arrest sepsis mortality 

Steiner4 

2007 
 
 

141/ 
107 
 

11 38 38 3  1 
 

2 4 1 1 - - 0 

Davutoğlu  
2010 10 

89/79 21.5 6.3 2.5 1.3 3.8 1.3 5.1 - 0 1 0 0 0 

Sakha 2010 
11 

176/ 
150 

31 36 26 - 7 -  - 0 20 0 11 0 

Smits-
Wintjens 
2013 12 

207/ 
134 

 63 22 - 10 1 2 - 1 5 0 8 0 

Patra 2004 6 66/55 74 44 29 9   2  0  0 0 2  

Yu 2017 13 614/ 
368 

- 55 19 - 43 - - - 1 3 - - 0 

Chitty 2013 

(RHW, 
Melbourne) 
7 

64/51 - - - - - - - - - - - - 8 

Jackson 8  
1997 

140/ 
106 

- - 36 - - - - - - - 4 - 8 

 

Table 2.  Summary of study patient characteristics 

Study Patient Characteristics 

Gestational age 

(mean ± SD, week) 

Birth weight 

(mean ± SD, grams) 

% <1500g Age at exchange 

(mean ±SD, days) 

Co-morbidities % 

Steiner 4 

2007 
35.3 ± 4.7 2511 ± 984 18 3.6 ± 3.1 38 

Davutoğlu  2010 10 37.0  ± 2.1 2815± 679 - - - 

Sakha 2010 11 37.9 ± 1.79 2973 ± 579 - 5.72 ± 3.9 - 

Smits-Wintjens 

2013 12 

36 (range: 36-37) 2900 ± 0.6 - - - 

Patra 2004 6 35 ± 4 2388 ± 973 27 - 62 

Chitty 2013 7 
range: 26 - 41 weeks range: 528 – 4040 g - 25th-75th percentile 

range: 6  to 83 hours 

CPAP or mechanical 

vent: 65% 

Jackson 8  1997 36.6  ± 3.6 2846  ± 806 - - 24 
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8.15 Prevention & Management of Complications 

Complications Prevention & Management 

Hypothermia- if baby’s skin temperature falls 
below 36oC.  

Confirm placement of temperature probe and 
take axilla reading. Confirm blood warmer is 
at 37oC Turn up the servo control or isolette 
and slow the exchange. 

 Hyperglycaemia – donor blood is preserved 
in dextrose. 

Blood glucose levels can be elevated during 
the exchange and generally resolve without 
intervention. 

Hypoglycaemia: may occur during and 
shortly after the exchange.  

Treat as per hypoglycaemia guideline  

Hyperkalaemia: unlikely to happen with red 
blood cells less than 5 days old but is more 
likely to happen with a sick preterm baby – 
refer to hyperkalaemia protocol 

Treat as per hyperkalaemia guideline 

Hypocalcaemia: This is rare with the 
preservative anticoagulants used now and will 
rarely need treating.   

Treat as per hypocalcaemia guideline 

Metabolic acidosis: Mild metabolic acidosis 
is common and usually doesn’t need treating.   

Treat as per acidosis guideline 

Correct hyperkalaemia / hypocalcaemia  

Thrombocytopaenia:  Stored red cells are 
platelet depleted, so the platelet count will 
tend to fall during the exchange transfusion. 
This rarely needs intervention.   

Consider stopping exchange and arrange a 
platelet transfusion through a peripheral vein. 

Air Embolus:  Ensure lines are set up and primed correctly. 
Observe lines for presence of air during 
exchange & ensure 3-way taps are closed to 
the baby when filling or expelling contents of 
syringe.   

Necrotising Enterocolitis: Ensure the UVC 
is in correct position.  

Perform isovolumetric exchange transfusion 
or use small aliquots if single lumen technique 
used.  

 

9.  Consultation 

RPA Newborn Care Guideline Review Group 

10.  Resources, Links and Tools 

The following contemporary clinical guidelines were also consulted with thanks: 

The Royal Children’s Hospital (Melbourne) 
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https://www.rch.org.au/uploadedFiles/Main/Content/neonatal_rch/EXCHANGE_TRANSFUSI
ON.pdf 

Starship Hospital (New Zealand) 

https://www.starship.org.nz/guidelines/exchange-transfusion-in-the-neonate/ 

King Edward Memorial Hospital, Western Australia 

https://www.kemh.health.wa.gov.au/For-health-professionals/Clinical-guidelines/NEO 

NSW Pregnancy and Newborn Services Network Neonatal Exchange Transfusion in a Non-
Tertiary Hospital setting: a “How to guide”  version 2, 2016: 
https://www.nets.org.au/img.ashx?f=f&p=guidelines%2Fnets_clinical_guidelines%2FNeonat
al+Exchange+Transfusion+in+a+Non-Tertiary+Hospital+setting.pdf 

John Hunter Hospital, Hunter New England (NSW) NICU guideline 

 

From previous version: 

Pre transfusion laboratory practice ANZBT Guidelines; Mar 2007 
http://www.anzsbt.org.au/publications/index.cfm#societyg 

NSW Health GL2007_001 Neonatal Exchange Transfusions in NSW 
http://www.health.nsw.gov.au/policies/gl/2007/pdf/GL2007_001.pdf accessed 24th January 
2011 
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