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Abstract Summary: 

This presentation reviews a single center prospective observational study investigating cardiovascular 

hemodynamics and perfusion in anemic and non-anemic premature infants during the transfusion. 

Topics include the use of electrical cardiometry and near infra-red spectroscopy, and statistically 

significant changes seen before and after transfusion unseen by current bedside neonatal monitoring. 
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Abstract Text: 

Background: Anemia remains common among premature infants in the neonatal intensive care unit. 

Premature infants frequently require erythrocyte transfusions.1-3 Current neonatal transfusion 

guidelines vary across institutions and practitioners and lacks empirical evidence on which premature 

infants would benefit most from transfusion.4,5 Transfusions pose multiple risks to premature 

infants.6 The current literature exposes the need for more empirical data related to the impact of a 

transfusion on the hemodynamic status and organ perfusion of premature infants. 

Objective: To compare the physiological changes in hemodynamics and tissue oxygen extraction in 

premature infants with anemia receiving erythrocyte transfusion and premature infants without 

anemia. The null hypothesis was that hemodynamic measurements of premature infants with anemia 

who received an erythrocyte transfusion would not differ over time from those of a control group of 

non-anemic premature infants who did not receive a transfusion. 

Methods: This institutional review board approved, prospective single-center observational cohort study 

compared 75 premature infants before, during and after transfusion with a control group of non-anemic 

premature infants. The control group included 40 premature infants without anemia, and the 

observational group included 35 premature infants with anemia and packed red blood cell transfusion 

orders. Current bedside neonatal monitoring provides heart rate, respiratory rate, non-invasive blood 

pressure, and saturated pulse oximeter. This investigation added hemodynamic parameters including 

cardiac output, fractional tissue oxygen extraction, heart rate complexity, heart rate variability, 

splanchnic regional oxygen saturation, stroke volume, and thoracic fluid content. 

Results: Electrical cardiometry and near-infra-red spectroscopy measurements revealed changes in 

hemodynamic parameters not detected by standard neonatal bedside monitoring. The investigation 

found statistically significant differences in hemodynamics and regional tissue oxygen saturation. 

Conclusions: Monitoring hemodynamic measurements using electrical cardiometry and oxygen 

extraction using near-infrared spectroscopy during red blood cell transfusion may offer more 

individualized care for anemic premature infants and could be used for the development of evidence-

based guidelines to improve care. 

 


