Very Low Birth Weight Infants Fail To Thrive During Their NICU Stay
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 Background: It has been reported that very low birth

weight (VLBW) infants experience growth faltering during
their NICU stay. We investigated whether contemporary
practices utilizing nutrition guidelines continue to result in
a similar pattern of growth faltering.

 Objective: To determine the extent of growth faltering in

the NICU.

 Design/Methods: We reviewed a 2007-2010 NICU

database for newborn infants <33 weeks gestational age
with birth weights of 500 to 1500 g, who survived to be
discharged home before 45 weeks postmenstrual age. The
major outcome was the change in body weight percentile
from birth to discharge. We evaluated factors (morbidities,
birth weight, gestational age, weight gain, weight
percentile at birth, year, multiple gestation) potentially
affecting this change. Morbidities assessed were chronic
lung disease, severe intraventricular hemorrhage,
periventricular leukomalacia, necrotizing enterocolitis, lateonset sepsis, and surgery for patent ductus arteriosus,
retinopathy of prematurity, and/or abdominal
catastrophes.

 Results: Of 613 infants, 88 (14%) and 265 (43%) were

below the 10th percentile at birth and discharge,
respectively. The mean change in percentile from birth to
discharge was -18±16% [mean±SD, median = -15 %], p
< 0.001. The change in percentiles was the same for
infants with birth weights 1000 to 1500 g and 500 to 999
g. Significant factors affecting the change in percentiles
were gestational age (r = 0.39), weight percentile at birth
(r = 0.43), weight gain (r = 0.39), head circumference
growth (r = 0.43), and morbidity (r = 0.13), but not birth
weight (r = -0.07), year of discharge (r = 0.01), or
multiple gestation (r = -0.05). Nearly 70% of the variance
in the change in percentiles was due to weight percentile
at birth (p<0.001), gestational age (p<0.001), and weight
gain (p<0.001).

 Conclusions: Despite contemporary nutrition practices,

VLBW infants experience growth faltering during their
NICU stay. We observe that growth faltering is less
affected by morbidity and birth weight than by growth rate
in the NICU. These data suggest that modifiable factors
supporting improved weight gain and head growth in the
NICU, such as advanced continuous nutrition support, may
be most important in correcting this pattern of growth
faltering.

Background
 Very low birth weight (VLBW) infants experience growth

failure in the NICU.1-3

 Attributable causes for growth failure include delayed

initiation of nutrition, accrued energy and protein
deficits, and clinical morbidity.4-5

 Suboptimal early nutrition negatively affects long-term

growth and developmental outcomes of VLBW infants.5

 Few data are available to determine whether

contemporary nutrition practices utilizing nutrition
guidelines impact growth faltering in the NICU.

I nfants Below 10th P ercentile

 To determine the extent of growth faltering in the NICU


To determine the change in body weight percentile from
birth to discharge

 To evaluate factors that affect growth faltering in the NICU

Hypothesis
 Despite contemporary nutrition practices, VLBW

infants continue to experience growth faltering during
their NICU stay.

Study Design
 Retrospective review of infants in two NICUs
 Inclusion criteria
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Results
 Out of 613 infants:


88 (14%) below the 10th percentile at birth by weight



265 (43%) below the 10th percentile at discharge by weight

 Overall, mean (± SD) percentile change = -18 ± 16, P<0.001
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experience growth faltering during their NICU stay.
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 Growth faltering is less affected by morbidity and birth

weight than by growth rate in the NICU.

 Modifiable factors supporting improved growth in the

NICU may be most important in correcting this pattern of
growth faltering.
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613
28.5 ± 2.2, 23 - 32
206 (34%)
1095 ± 248, 505 - 1500
37 ± 24, 0 - 97
88 (14%)
2262 ± 502, 1335 - 4950
19 ± 18, 0 - 84
265 (43%)
57 ± 25, 17 - 140
36 ± 2.3, 32 - 45
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Admission within 24 hours of birth
Birth weight = 500 to 1500 grams
Gestational age < 33 weeks
Survival to hospital discharge home
Discharged before 45 weeks of postmenstrual age
Discharged between 1/2007 and 9/2010
 Variables included in analyses
 Birth weight
 Gestational age
 Weight and head growth rate
 Weight percentile at birth
 Head circumference percentile at birth
 Discharge year
 Multiple gestation
 Morbidit
 Growth data from Fenton growth curves6
 Morbidity assessment:
 Chronic lung disease
 Intraventricular hemorrhage, Grades III-IV
 Periventricular leukomalacia
 Necrotizing enterocolitis
 Late-onset sepsis
 Surgery for patent ductus arteriosus
 Surgery for retinopathy of prematurity
 Surgery for necrotizing enterocolitis
 Spontaneous bowel perforation







n
Gestational age, wks (mean ± SD, range)
Multiple gestation, n
Birth weight, g (mean ± SD, range)
Birth weight percentile (mean ± SD, range)
SGA, n
Discharge weight, g (mean ± SD, range)
DC weight percentile (mean ± SD, range)
Below 10th percentile at discharge, n
Length of stay, days (mean ± SD, range)
PMA at discharge, wks (mean ± SD, range)
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Table 2:
Significant Factors Associated W ith
Change in Body W eight P ercentile





Gestational age (r = 0.39) (p<0.001)
Weight percentile at birth (r = 0.43) (p<0.001)
Weight gain (r = 0.39) (p<0.001)
Head circumference growth (r = 0.43) (p<0.001)
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