
Evidence That VLBW Plus BPD Is Associated With Growth Impairment

It is well documented (Table 6.2) that VLBW infants with BPD are smaller and have difficulty gaining weight while in the neonatal intensive care unit (NICU).  Recurrent illness and pulmonary exacerbations of BPD, increased metabolic needs and inadequate nutrient intakes all contribute to compromise growth in VLBW infants with BPD. 

Table 6.2.  Association of VLBW plus BPD with Growth impairment 

	Author,

Year
	N
	Mean BW,g;GA.week

Baseline 
	Predictors
	Outcome
	Association
	Applica-bility
	Quality

	DeReignier

1997

98041177
	174
	BW:1015

GA:28
	GA

Apgar score

Severity of CLD

Necrotizing “enterocolitis”
	Wt.
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	
	B



	
	
	
	
	Ht/HC
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	Chye

1995

95314864
	78
	BW: 1055

GA: 28
	BPD


	Growth in Wt/Ht/HC
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	
	B

	
	
	
	
	Re-hospitalization for poor growth
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	BPD on home O2

(20)
	Re-hospitalization for poor FTT
	[image: image5.png]



	
	



Two studies reported these associations. deRegnier, Roberts, Ramsey, et al. (1997) retrospectively studied 174 VLBW infants; 58 of each with no BPD, mild BPD, and severe BPD (mean gestation age 27.5 weeks, mean birth weight 1015 grams, born 1987-1991).  Infants were matched for birth weight, sex, and race. Infants with severe chronic lung disease were found to be significantly lighter (P<0.01) and shorter (P<0.001) than infants with no or mild BPD at one year of life. 


Chye and Gray (1995) studied rehospitalization and growth of 78 VLBW infants with BPD (mean birth weight of 1055 grams, mean gestational age of 28 weeks) matched with infants without BPD. As noted previously in the pulmonary discussion, rehospitalization was significant in both groups in the first year of life. Growth failure (plotted on sex specific National Center for Health Statistics growth charts) was common in both preterm groups as demonstrated by the proportion of infants below the 10 percentile for corrected age at 4 months (BPD 30% vs. Controls 15%, P<0.05). In the BPD group, weight, length, and head circumference were always below that of the control group, but the differences were not significant at 8 and 12 months. Additionally, BPD infants with home O2 had a 3-fold increase in rehospitalization for failure to thrive. This finding is linked to the fact that more children in the BPD group required re-hospitalization for poor growth in the first year of age compared to controls (BPD 14% vs. Control 1%, RR 14.0, 95% CI, 1.7,82). The primary reasons were related to poor feeding and gastroesophageal reflux.


Evidence That VLBW Plus Antenatal Glucocorticoid Exposure Is Associated With Growth Impairment
Table 6.3.  Association of VLBW plus antenatal glucocorticoid exposure growth impairment 

	Author,

Year
	N
	Mean BW,g;GA. week

Baseline Range
	Predictors
	Outcome
	Assoc-

iation
	Applicability
	Quality

	French

1999

99115141


	477
	BW1416

(905-1810)

GA:30(26-32)


	Antenatal corticosteroids
	Growth in Wt/ Ht/HC
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	

	B



French, Hagan, Evans, et al. (1999) evaluated the effects of multiple courses of antenatal glucocorticoid therapies on birth size, growth, and neurodeveloment at 3 years age in preterm infants (born <33 weeks, born 1990-1992). Increasing number of repeated courses of antenatal steroids was associated with decreased birth weight ratio, and a reduction in birth weight of as much as 9% (P=0.014) and reduction in head circumference as much as 4% (P=0.0024). Growth at age 3 years was not related to increasing number of corticosteroid courses.

Evidence That VLBW Plus Necrotizing Enterocolitis Is Associated with Growth Impairment 


There is limited data (Table 6.4), based on the methods of this review, regarding the association between VLBW plus necrotizing enterocolitis and growth impairment. Thus the lack of evidence should not be interpreted as no association. It is biologically plausible, and highly possible as suggested by the study of Ladd et al, that there is an association between VLBW plus NEC and growth impairment depending upon the severity of NEC and its long-term complications. 

Table 6.4.  Association of VLBW plus necrotizing enterocolitis exposure growth impairment 

	Author,

Year
	N
	Mean BW,g;

GA,week

Baseline Range
	Predictors
	Outcome
	Association
	Applicability
	Quality

	Ladd

1998

9835745


	148
	BW:1661

GA:31
	Length of bowel resected or status of ICV
	Severe growth retardation(<10 % tile
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	

	   C



Ladd, Rescorla, West, et al. (1998) retrospectively reviewed the long-term factors affecting outcome, including growth, of 249 premature infants (mean gestational age of 30 weeks; average birth weight 1500 grams; born between 1989 and 1994) who required surgical intervention for NEC. Postoperatively, the presence of an ileocecal valve (ICV) had no relation to survival unless there was less than 20 cm of small bowel remaining.  When followed, there was no difference in weight percentiles with or without the presence of the ICV. At each visit, weight percentiles were below the 25 percentile and 60 % of patients reached below the 10th percentile at 1 year of life. However, by two years of life, less than 35% of subjects had weights less than the 10th percentile.  When 125 of the infants were stratified based on the amount of bowel resected, there was a trend towards reduced growth as bowel length resected increased.

Evidence Linking VLBW Plus Postnatal Nutrition With Growth Impairment


This review identified two studies (Table 6.5) which addressed the relationship between VLBW and postnatal nutrition with growth impairment. This is an important topic, given the improved long-term survival of VLBW infants, in which there is limited, current, good information in the literature. 

Table  6.5.   Association of VLBW plus postnatal nutrition with growth impairment

	Author/ Year
	N
	Mean BW, g; GA, week

Baseline (Range)
	Intervention
	Outcomes
	Efficacy 
	Applica-bility
	Qua-lity 

	O’Connor

2001

11483801


	415
	GA: 29 (27-31)

BW: 1253 (965-4543)
	Group 1: EHM-T fed (43)

Group 2: AA+OHA (finsh/fungal) (120)

Group 3: AA+DHA (egg-TG/fish) (126)

Group 4: Formula-fed (126)
	Growth in Wt/Ht/HC
	Growth (Wt, Ht, HC) no difference among the 4 preterm groups in terms of gm/kg/day for weight; mm/wk for Ht and HC.
	
	A

	Wauben 1998

98387708


	37 
	GA: 30

BW: 1300
	Group 1: 

Milk + Fortifier (12)

Group 2: 

Milk + Calcium phosphorus (13)

Group 3: 

Preterm formula-fed (12)
	Growth in Wt/Ht/HC
	No association was found between neonatal diet (Milk+Fortifier, Milk+Calsium phosphorus, or Preterm formula) and the Weight, Height, or HC
	
	B

	
	
	
	
	Body composition

Growth assessment

 at 9 and 18  months posterm
	No association was found between neonatal diet (Milk+Fortifier, Milk+Calsium phosphorus, or Preterm formula) and whole body mass composition (Lean mass, Fat mass)
	
	

	Morley

 2000

20167446
	420
	Trial 1

GA: 31

BW: 1397
	Group A: 

Banked donor Breast milk fed until weight 2000 g or discharge (207)

Group B: 

Preterm formula-fed (213)
	
	No association was found between the neonatal diet  (banked donor milk vs preterm formula ) and the 6 anthropometrics at any follow up point ( 9 mo, 18 mo and 7.5-8 yrs)
	
	C

	
	394
	Trial 2

GA: 31

BW: 1387
	Group A: 

Standard term formula-fed until weight 2000 g or discharge (181)

Group B: 

Premature formula-fed (213)
	Growth Assessment at 9 and 18  months post term
	No association was found between neonatal diet (term vs preterm formula) and the Weight, Height, HC and skinfold thickness at any follow up point (18 mo and 7.5 yrs), except for a significantly lower waist to hip ratio at 7.5 yrs in infants fed preterm vs term formula solely (without supplementation with mother’s milk) (0.86 vs 0.89, p<0.001)
	
	



Wauben, Atkinson, Shah, et al. (1998) studied the impact of multi-nutrient fortification of breast milk compared to supplementation of breast milk with calcium and phosphorous in the hospital, and of feeding breast milk only after discharge compared to formula feeding after discharge. They found no differences between groups with the multi-nutrient vs. calcium/phosphorous formulas in the hospital, but they did find a difference between groups fed only breast milk vs. premature formula after discharge in terms of less bone mineralization and greater percent body fat to 12 months age. They conclude that post-discharge dietary practices do have an impact on body composition. 


Morley and Lucas (2000) randomized 926 infants into two parallel neonatal diet trails for a total of approximately 4 weeks. Trial I included banked donor breast milk vs preterm formula (with or without mother’s milk supplementation). Trial 2 preterm formula vs. term formula (with or without mother’s milk supplementation. They found better neonatal growth in infants fed the preterm formula in contrast to those fed either banked donor breast milk or standard formula. The early, 4-week diet had no measurable influence on weight, length, head circumference at 9 or 18 months post term or at 7-8 years of age.

Table 6. 6.  Association of LBW/Prematurity to Growth Delay

	Author Year
	N

(Controls)
	Mean BW, g; GA, week

Baseline (Range)
	Measure
	% of Subjects
	Applica-bility
	Quality

	Cheung

1998

99059896
	10
	GA: 25 (24-30)

BW: 860 (340-1460)
	Wt < 3rd %tile
	20%
	
	B

	
	
	
	Ht < 3rd %tile
	40%
	
	

	
	
	
	HC < 3rd %tile
	30%
	
	


a All AGA

Abbreviation:

HC = head circumference

FTT = failure to thrive

NEC = necrotizing enterocolitis

ICV = ileocecal valve

EHM-T = exclusively human milk-fed until term CA
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