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• Intrauterine growth restriction (IUGR) is defined <10th percentile 
based on fetal biometric measures. Causes for IUGR include: multiple 
gestation, hypertension (HTN)/preeclampsia, chromosomal or 
genetic syndromes, intrauterine viral or parasitic infections, other 
chronic illnesses, medication/drug exposure, or nutritional disorders.

• Obstetrical (OB) management of IUGR includes umbilical artery 
Doppler velocimetry to predict adverse outcome risk, guide optimal 
timing of delivery, improve perinatal outcomes.

• IUGR increases risk of fetal/neonatal mortality, asphyxia, NICU 
morbidities, prematurity, thermoregulation, hypoglycemia, & 
measuring small for gestational age (SGA) after birth.

• Literature studying antenatal factors & neonatal complications is 
limited or conducted before current OB antenatal IUGR monitoring.
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Outcomes Predictors for Small for Gestational Age Neonates in the NICU

• Project approved by UnityPoint Meriter & UW-Health IRB.
• Data compiled using 2448 neonates admitted at UnityPoint Health 

Meriter NICU, 93% inborn, from data entered into the Vermont-
Oxford Network (VON) dataset.

• Inclusion Criteria: All gestational age ≥30 weeks gestation due to best 
OB practices for serial antenatal monitoring for timing of delivery.

• SGA ≤10th percentile birth weight on Fenton growth curves.
• Those ≤10th % further categorized into SGA subgroups; ≤10th but >5th % 

(10th-5th) & ≤5th % (<5th).
• SGA ≤10th % group was categorized as head circumference ≤10th % 

symmetrical), or head circumference >10th % (asymmetrical).

To analyze the prevalence of pregnancy factors on the incidence of 
SGA, as well as the rates of perinatal & postnatal NICU complications. 

AIMS/HYPOTHESIS 

Predictors
• Maternal HTN & multiple gestation pregnancies were prevalent & 

roughly doubled the risk of delivering an SGA neonate.
• Maternal HTN was associated with asymmetrical head-sparing SGA.
NICU Complications
• SGA cohort had less complications related to pulmonary function, 

but poorer growth velocity during NICU stay.
• Although antenatal steroid use was lower, ventilation support, RDS 

& surfactant administration was also lower in SGA ≤5th group.
• Despite most literature supporting worse outcomes than AGA 

neonates, medical outcomes in NICU neonates ≥30 weeks gestation 
measuring SGA were generally not worse.

• Study was limited by its retrospective nature, but is a 
representative sampling

It is important for clinicians to recognize risks for SGA & counsel 
families about short-term outcomes in in contemporary practice.

RESULTS

• Data were analyzed using STATA 15.
• Composite outcomes ‘respiratory assistance’ and ‘any complication’ 

were defined as neonates required ventilation or CPAP and having a 
life threatening complication, respectively. 

• Differences in rates of characteristics or outcomes by group were 
compared using Chi-squared testing.

• Outcome variables considered significant (P<0.05) were entered into 
multivariate logistic regression model to examine interactions, 
including HTN because it co-occurred with SGA.
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Table 1: Characteristics & Outcomes

Within all groups (AGA, SGA<10th, and SGA<5th), differences in 
characteristics or outcomes (p<0.05 is bolded). Between group post hoc
differences (or trends) are denoted by different letters. 

Table 2: Predictors & Outcomes in SGA vs. Not

Figure 3: Characteristics & Outcomes
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Increasing Severity The significant predictors of all SGA are shown, as are NICU outcomes in 
SGA vs. AGA that differed or trended. Note that being SGA was protected 
from chorioamnionitis, respiratory outcomes, and from any complication. 

Figure 1: OB Testing

Maternal HTN was more common in SGA 10-5th vs. AGA+ or SGA  5th

groups. Any complication was lower or trended lower in SGA groups. 

Figure 2: Rates of SGA in Cohort & By Groups
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