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In the EU, more than 200 000 infants are hospitalized each year in a European neonatal care unit during a critical developmental 
period. During this period, the risk of sepsis is high with a high risk of mortality and many environmental exposures have been 
shown to impact long-term neurobehavioral outcomes. These observations justify the development new methods to monitor the 
risk of sepsis, the comfort and the evaluation of cardio-respiratory and sleep/neuro-behavioral development. These methods have to 
be as non-invasive as possible to preserve the environment of the developing brain. They have also to be useful and usable to make 
health care more efficient and safer by helping the clinicians and nurses in their decisions. There is an increasing amount of available 
clinical scores and complex physiologic variables that can be monitored for which the bedside interpretation and integration is 
not always easy and sometime contributes to the exposition of the nurses to alarm fatigue. A new generation of multi-modal non-
invasive monitoring begins to be available based on the creation of composite indices integrating targeted clinical data together with 
physiological signals (heart rate and respiratory rate variability, movement and sound analysis, oxygen saturation and perfusion 
indices). These indices have started to be tested in clinical studies with promising results in the fields of late onset sepsis (decrease in 
late onset sepsis related mortality) with interesting perspectives in evaluation of cardio-respiratory maturation, risk of severe cardio-
respiratory events or sleep-wake cycle maturation.
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