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Abstract Background We prevlously reported on the overall Incidence, management, and 

outcomes in infants with cardiovascular insufficiency (CVI). However, there are limited 

data on the relationship of the specific different definitions of CVI to short-term 
outcomes in term and late preterm newborn infants. 
Objective This study aims to evaluate how four definitions of CVI relate to short-term 

outcomes and death. 

Study Design The previously reported study was a multicenter, prospective cohort 

study of 647 infants ~ 34 weeks gestation admitted to a Neonatal Research Network 
(NRN) newborn intensive care unit (NICU) and mechanically ventilated (MV) during their 

first 72 hours. The relatlonship of five short-term outcomes at discharge and four 

different definitions of CVI were further analyzed. 
Keywords 

~ blood pressure 
~ cardlovascular 

insufficiency 
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~ newborn 
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Results All the four definitions were associated with greater number of days on MV and 
days on 0 2• The definition using a threshold blood pressure (BP) measurement alone was 

not associated with days of full feeding, days in the NICU or death. The definition based 

on the treatment of CVI was associated with all the outcomes including death. 

Conclusions The definition using a threshold BP alone was not consistently associated 

with adverse short-term outcomes. Using only a threshold BP to determine therapy may 
not improve outcomes. 

The association of early hypotension with adverse outcomes 
in the neonate has been difficult to characterize. Reasons 
include the lack of a specific clinical definition ofhypotension 
in the neonatal period during the transition to extrauterine 
life as well as unclear differences by gestational age (GA) and 
postnatal age. Furthermore, the relationship between specific 
blood pressure (BP) values with adequate organ perfusion is 
unknown. There are conflicting reports on the association of 
adverse outcomes with definitions of hypotension using 
variable BP thresholds. In some reports, there is an associa
tion of variably defined hypotension in preterm infants with 
intraventricular hemorrhage (IVH), periventricular leukoma
lacia (PVL), cerebral palsy, hearing deficits, and neurodeve
lopmental delay.1- 3 However, in other reports, low BP by 
different definitions is not associated with brain injury by 
cranial ultrasounds.4 Although considerably less is known 
about how different definitions of hypotension in critically ill
term or late-preterm infants relate to adverse outcomes, there 
are reports of increased neurological events (seizures, brain 
atrophy, intracranial hemorrhage, or stroke) and chronic lung 
disease in association with the use of inotropes. 5 In this infant 
population, clinicians will also use signs such as prolonged 
capillary refill, oliguria, and acidosis in addition to a threshold 
BP to determine the best treatment.6 However, it is unknown 
how well these signs correlate with adverse short-term 
outcomes. 

We previously reported on the incidence and management 
of cardiovascular insufficiency (CVI) using four different a 
priori definitions which included definitions based on low
threshold BP alone, low-threshold BP in conjunction with 
signs of low blood fl ow, inotrope use or the use of any therapy 
{volume expanders or inotropes) aimed at improving blood 
flow by clinicians. We found that 65% of all late-preterm and 
term infants who were intubated and mechanically ventilated 

within 72 hours of birth met at least one of these definitions 
of CVI.6 We also found a higher incidence of adverse short
term outcomes in those infants with any definition of CVI 
compared with those without CVI. The purpose of this study 
is to determine the specific association of four different 
definitions to adverse short-term outcomes. Such knowledge 
is vital in designing future clinical trials. 

Methods 

The original multicenter, prospective, observational cohort 
study of CVI in the critically ill-term and late-preterm new
born infants had enrolled 647 infants in 2009 of whom 419 
(65%) had CVI as defined by one of four definitions outlined 
in ... Table 1. 6 The enrolled infants were ~ 34o/7 weeks GA, 
admitted to one of the 16 Neonatal Research Network (NRN) 
centers and were intubated and receiving mechanical venti
lation for at least 1 hour within the first 72 postnatal hours. 
Infants electively intubated for surgery were excluded, as 
were infants with hypotension resulting from documented 
acute maternal and/or fetal hemorrhage within 24 hours 
before delivery, and those with a known diagnosis of major 
congenital heart disease, moderate or severe hypoxic ische
mic encephalopathy, pituitary hypoplasia, congenital adrenal 
hyperplasia, congenital diaphragmatic hernia, omphalocele, 
or chromosomal disorder. Waiver of consent was approved by 
the institutional review board at 14 NRN sites; for 2 other 
sites, infants were enrolled after parental written informed 
consent was obtained. 

Clinical data were collected by trained research coordina
tors and all analyses were performed by the NRN Data 
Coordinating Center (RTI International, Research Triangle 
Park, NC). Data were entered remotely with electronic sub
mission and scrutinized with quality control procedures, 
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