
Veerle Labarque

Pediatric Hemato-Oncology UZ Leuven

BAPA Refresher Course 2023

Transfusion in the pediatric perioperative setting



Overview

• Risk evaluation

• Children are not little adults

• Cut-off for transfusion



transfusions are not without hazards
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right product for the right patient at the right time
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• depends on volume and rate of transfusion

• hypocalcemia due to citrate in stored blood:
also depends on state of liver function

myocardial dysfunction in neonates (worsened if
halogenated anaesthetics)

• Hypomagnesemia ventricular tachycardia or 

fibrillation

Metabolic consequences



• Hyperkalaemia if irradiated or stored blood:
also depends of duration of storage (> 7 days)

has caused arrhythmias and death

• Acid-base disorders (temporarily)

• Hypothermia

Metabolic consequences



transfusions are not without hazards

we should weigh risk against benefit and choose the
right product for the right patient at the right time



Perioperative transfusion and outcome

• Fawley et al. J Ped Surg 2018:

Transfusion during or within 72h of general/thoracic surgery was 
associated with higher risk of wound infection or dehiscence.

• Chutarattanakul et al., Children 2022:

No difference in postop complications at 30 days post hip surgery

Higher complication rate if lower preop Hct



Preoperative evaluation

Pre-existing anemia



Bleeding risk

- Hemorrhage may occur in any surgical situation but most 
notable in trauma, liver transplant, cardiac surgery, major 
spinal surgery, cranial vault surgery and neurosurgery. 

- Massive hemorrhage = exceeding circulating blood
volume in 24 hours or 50% in 3 hours

Think of (inherited) bleeding disorders !



Preoperative iron deficiency

Ioannou IA et al., Edorium J Anesth 2019

Blood transfusion occurred more often in anemic than non-
anemic patients (11.5% vs 3.3% ASA 1-2; 21.4% vs 6.5% ASA 3-4)



Gao P et al., Front. Cardiovasc. Med. 2022

Retrospective study in pediatric cardiac surgery: AID is associated with cyanotic

heart disease and is independent risk factor for post-operative blood transfusion

Preoperative iron deficiency



Reynolds Z et al., J Paediatrics Child Health 2022

Preoperative iron deficiency
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Clinical Guide to Transfusion, Canadian Blood Services
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Children are not little adults

Hemoglobin levels differ between term and preterm neonates
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Children are not little adults

3. increased metabolism

2. cardiac reserve1. fetal hemoglobin



Pre-transfusion testing for < 4 months

• Neonatal ABO red cell antigens may be poorly expressed

• Corresponding ABO red cell antibodies are not usually
well-developed, due to naivety of immune system – even 
after multiple transfusions

• Maternal IgG ABO antibodies may be detectable in 
neonatal plasma, due to transport across placenta from
second trimester onwards





• Volume: not in units but in ml (10-20 ml/kg)

• Rate: 5 ml/kg/hr (start @ 1 ml/kg/hr) 
through 22-25 gauge

• Target post-transfusion level of 7-9.5 g/dl

• Irradiated blood if < 1200 g; possible
immunodeficiency (e.g., T-cell, 22q11);…

How to transfuse children?
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Transfusion for (perop) blood loss



Cut-off for transfusion in critically ill children

• Lacroix et al., NEJM 2007 (TRIPICU):

- stable, critically ill children between 3 days and 14 years

- at least one Hb of 9.5 g/dL or less within the first 7 days on PICU

- restrictive (Hb of < 7.0 g/dL) vs liberal (Hb of ≥ 9.5 g/dL)

no difference on MODS, mortality, infections, ventilation, stay on 

ICU between restrictive and liberal transfusion policy



Cut-off for transfusion in critically ill children

• Willems et al., Crit Care Med 2010 (TRIPICU):

- subanalysis cardiosurgical patients, not remaining cyanotic

• Cholette et al., Pediatr Crit Care Med 2011:

- single-ventricle (cavopulmonary connection)

- restrictive (Hb of < 9.0 g/dL) vs liberal (Hb of ≥ 13.0 g/dL); 48 hrs postop

no benefit of liberal transfusion policy

restrictive policy was not associated

with difference in MODS



Cut-off for transfusion in critically ill children

• Duan et al., Pediat Cardiology 2021:

- meta-analysis in pediatric cardiac surgery patients

- restrictive (Hb 7.0 - 9.0 g/dL) vs liberal (Hb 9.0 - 13.0 g/dL)

shorter ventilator duration with

liberal strategy in cyanotic patients

but not better in mortality, infection, 

PICU stay length



Jonas et al, Journal of Thoracic Cardiovascular Surgery 2003

Cut-off for transfusion in critically ill children

hematocrit level < 25% (Hb +/- 8.5 g/dl) during CPB is associated 

with adverse developmental outcomes in infants



Diagnosis

Valentine et al. Pediatr Clin Care Med 2018



Preop transfusion in sickle cell patients

Oyedeji et al. Hematology Am Soc Hematol Educ Program 2021

transfusion for Hb 10 g/dl or HbS < 30% depends on genotype, 

previous history, type of surgery
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Take home messages



Thank you for your attention…


