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Editorial on the Research Topic

Transfusions in the neonatal period

Introduction

Anemia, thrombocytopenia and bleeding problems occur more frequently in sick

neonates, especially in preterm infants. Therefore; packed red blood cell (PRBC),

platelet and fresh frozen plasma (FFP) transfusions have been widely used for the

management of these infants during the hospitalization period in neonatal intensive

care unit (NICU). Approximately 40% of low birth weight infants and 90% of extremely

low birth weight infants were reported to require red blood cell transfusion in NICU.

However, there are significant and large worldwide variations in clinical practice in

NICUs due to limited number of evidence-based guidelines and standardized protocols

(1–5). Application of evidence-based guidelines will be helpful to perform universal

approach to neonatal transfusions as well as tominimize the adverse effects of transfusion

and wastage of products. Therefore, further clinical studies are required in the field of

neonatal transfusions.

The aim of the special issue of Frontiers in Pediatrics Research Topic “Transfusion

in the Neonatal Period” was to collect articles about all aspects of neonatal transfusion

that might be helpful for the healthcare staff to develop new guidelines and insights. This

special issue includes one mini review and three original studies.

Packed red blood cell transfusion

The main purpose of PRBC transfusions in neonates is to optimize oxygen

delivery to tissues. Although transfusion can save lives in many conditions, neonatal

PRBC transfusions were reported to be associated with several prematurity-related

morbidities including necrotizing enterocolitis (NEC), bronchopulmonary dysplasia

(BPD), retinopathy of prematurity (ROP), intraventricular hemorrhage (IVH) and long-

term abnormal neurodevelopment in preterm infants (1). However, two large prospective

trials comparing restrictive or liberal transfusion approaches in preterm infants did not

show any negative effects of PRBC transfusions on neonatal morbidities and mortality
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(6, 7). Although conflicting data about the effect of transfusion

on development of NEC continues, several studies reported

higher risk of ROP in preterm infants exposed to PRBC

transfusions (1). Increased HbA content of PRBC suspensions,

decreased HbF levels that result with greater oxygen release

to tissues after transfusion, higher risk of endothelial injury

due to release of free oxygen radicals, release of mediators

and endothelial cell activation were all reported as the possible

mechanisms associated with ROP development after PRBC

transfusions. The number (≥2) and time (during the first 10

days of life) of PRBC transfusions were found to be associated

with severe ROP in very low birth weight (VLBW) infants

(8, 9). A recent meta-analysis also reported RBC transfusion

as an independent risk factor for the development of ROP,

especially in younger preterm infants (10). In the light of

these findings, Teofili et al. investigated the possible effect of

postmenstrual age (PMA) of preterm neonates at transfusion

on ROP risk and found that preterm infants receiving more

than one PRBC transfusion before 29 weeks of PMA might

be exposed to a greater disturbance of retinal vascularization.

Therefore, the authors recommended developing strategies that

avoid transfusion at such PMA for reducing the risk of severe

ROP in preterm infants.

In addition to the aforementioned morbidities, PRBC

transfusion has been associated with metabolic complications

such as hypoglycemia, hyperkalemia, and hypocalcemia in

neonates. The risk of hyperkalemia was reported to be related

with the amount of K+ load delivered with RBC transfusion.

Irradiation was also suggested to cause hyperkalemia by

damaging themembranes (11). Hyperkalemia due to transfusion

may also result in transfusion-associated hyperkalemic cardiac

arrest (TAHCA) in neonates, infants and children. As the

incidence of TAHCA in neonates and children are not

known precisely, it will be important for both neonatologists

and pediatricians to be aware of this rare but important

complication. The rapid neonatal transfusions, dated PRBC

usage, off-site irradiation, prolonged storage and irradiation

times, and use of central lines for transfusionmay all increase the

risk of hyperkalemia and cardiac arrest in infants. Therefore, it is

important to know the issues associated with blood storage, the

red cell storage lesions, and variables that increase extracellular

[K+] levels which result in hyperkalemia and possible cardiac

arrest and TAHCA. Hence, we believe that the review by Burke

et al. in this special issue will provide important data about

hyperkalemia, cardiac arrest and TAHCA in newborns, infants

and children.

Platelet transfusion

Thrombocytopenia is defined as a platelet blood count of

less than 150,000/µL. The decreased production of platelets,

increased platelet consumption, increased extravascular loss, or

a combination of these factors were all suggested as the possible

mechanisms of neonatal thrombocytopenia (12, 13). Among all

causes, bleeding in association with severe thrombocytopenia is

the most common indication for platelet transfusion. Platelet

transfusions are usually performed in order to prevent or treat

active bleeding (intraventricular, lung or gastrointestinal) in

high risk infants. Nowadays, approximately 80% of platelet

transfusions have been performed prophylactically. There is

also limited number of guidelines using different platelet

thresholds for platelet transfusions in neonates (12, 13).

Therefore, it is important to determine new markers that may

be used for the decision of platelet transfusion in neonates.

Immature platelet count (IPC) was suggested as a novel

marker for the assessment of neonatal thrombocytopenia (13).

The immature platelets are newly released platelets that are

<24 h old. They are larger and hemostatically more active

than “older” platelets. Determination of IPC was reported

to be useful for the management of platelet transfusion in

neonates (14). Sallmon et al. evaluated the possible relationship

between IPC and thrombopoietin (Tpo) concentrations in

thrombocytopenic and non-thrombocytopenic VLBW infants

and also healthy term infants in a clinical study. Herein, the

authors found similar developmental changes in all study groups

and recommended that future studies should be performed

that consider serial ICP evaluation for the decision of platelet

transfusion in neonates.

Intravenous immunoglobulin
transfusion

Intravenous immunoglobulin (IVIG) therapy is defined

as the use of a combination of antibodies obtained from

healthy human donors for treatment of several diseases. IVIG

has been proposed as a potential therapy to treat hemolytic

disease of the newborn (HDN) by decreasing the severity

of hemolysis and hyperbilirubinemia in infants (15). IVIG

has been suggested to block the antibodies’ receptors located

on the red blood cells’ surface, prevent the antigen/antibody

interactions, decrease recognition of the targeted red blood

cells and subsequently reduce the degree of hemolysis (15).

However, the role of IVIG for the treatment of hemolytic disease

due to ABO incompatibility is controversial and there is not

enough evidence for routine IVIG therapy in HDN. Okulu et

al. investigated the role of IVIG in the prevention of exchange

transfusion in infants with ABO HDN who admitted with

bilirubin levels at or above the level of exchange transfusion in

a multicenter study. They showed that IVIG therapy did not

prevent an exchange transfusion nor decrease the duration of

phototherapy in this large cohort of infants with HDN due to

ABO incompatibility.

Frontiers in Pediatrics 02 frontiersin.org

https://doi.org/10.3389/fped.2022.982918
https://doi.org/10.3389/fped.2022.814194
https://doi.org/10.3389/fped.2021.765306
https://doi.org/10.3389/fped.2021.685643
https://doi.org/10.3389/fped.2022.864609
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org


Cetinkaya and Atasay 10.3389/fped.2022.982918

Conclusion

The collection of articles on neonatal transfusions in

this Frontiers Topic highlights our current understanding,

knowledge gaps and approaches for all types of transfusions

in the neonatal period. We also believe that these

articles may describe priorities for future research on

this topic.
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