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Intergenerational Cycle of Growth Failure

Child growth
failure

Low weight and
height in
teenagers

Low-birth weight Early pregnancy
i — <—

Small adult

woman

United Nations Administrative Committee on Coordination (ACC)/Subcommittee on Nutrition (SCN). 2nd Report on the World Nutrition Situation — Volume I: Global and Regional Results.
Geneva, Switzerland: United Nations ACC/SCN; 1992

Supported, in part, by

__— American Academy
Meadjohnson e of Pediatrics

Nutrition



Growth Restriction in Preterm Infants

2000 - 50th ; toth -+

Intrautering growth (10th and S50th)
24-25 weeks
26-27 weeks
28-29 weeks

28 32
Postmenstrual Age (Weeks)




Weight Gain in NICU Lags Behind Fetal Weight Gain
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FIGURE 3 Mutrient deficits in the first two weeks of life. Recommended energy intakes (blue
bar) are ~120kcal/kg; the green bar depicts the actual amount of energy received, and the red
bar is the cummulative deficit. By two weeks of age, the nutrient deficit is equivalent to only
having received 70% of requirements. Based on Embleton et al. Pediatrics 2001%.




Growth Failure in Preterm Infants
[Waigh’t <10% at 36 weeks PMA)

( NICHD —NRN Data)

* |In babies with BW <1500 grams : 97%
* In babies With BW<1000 grams : 99%

« At 18 months CA: <1000 grams: 40%

Related to:
»Low BW and GA
= Severity of lliness

» se of post natal steroids

Clari,, £f al Extra-utenne Qrowih resiicion
raEmains o Sefous |[I"l:l|f||'E'."I'i'||I"| |[||'E'fE|'I""L PedYainics, 2003




Nutrition Challenges in VLBW Infants

* Born w/minimal nutritional

Inadequate PROTEIN

(80{}/0) Ireserves

* Quckly develop catabolic state

Inadequate

NUTRITION

T

Inadequate

ENERGY
(20%)

;% Ziegler E. J Pediatr .Gastroenterol. Nutr 2007 B

Extrauterine

growth restriction

(EUGR)

Neurodevelopmental
outcomes




Components of Neonatal Nutrition

-« Early | A * Early Enteral
Parenteral = . Nutrition
Nutrition :

Improve
ND

—
Outcome
* Post- * Transition to
discharge oral feeds &
Nutrition & Monitor
Follow up Growth

Adopted from Bhatia,2013




Nutrition & Neurodevelopmental outcomes

Every 1 g/kg/day PROTEIN Increase MDI by 8.2 points
Every 10 kcal/kg/day ENERGY Increase MDI by 4.6 points

12 16 18 21 12 16 18 21

Weight gain (g'kg-day) Weight gain (g-kg-1-day-1)

'Stephens BE, et al. First week protein and energy intakes are associated with 18 month developmental
outcomes in ELBW infants. Pediatrics. 2009.

2Ehrenkranz, et al. Growth in NICU influences neurodevelopmental & growth outcomes of ELBW. Pediatrics
2006.
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Factors Related to Full Scale I1Q at
Age B

« HC at Birth : MO
« HC Growth

»Between Birth and 1 year: YES

~Between 1 and 4 years: NO
~Between 4 and 8 years: NO

First Year of Lifess== A critical window for growth

&aie OF, ehol Fecotrics 2006




Outcomes at 18 to 22 Months’ Corrected Age According
to Head Circumference Growth Quartile

——CP (%)
—— MDI <70 (%)

PDI <70 (%)

—— Neurodevelopmental impairment
(%)
| | [

Quartilel Quartile2 Quartile3 Quartile4
(n=124) (n=124) (n=123) (n=118)

cthrenkranz, et al. Growth in NICU influences
:%neumdevefapmentaf & growth outcomes of
FPQW F| BW Pediatrics 2006.



Human milk - Best Diet for VLBW Infants

© AAP recommends breastfeeding for all infants

regardless of birth weight!
© Premature: mothers own milk or donor human milk

9 Improved neurodevelopmental outcomes?3
9 Decreased NEC?>?

! 14P section on breastfeeding and the use of human milk. Pediatrics 2012

“Vohr BR, Poindexter BB, Beneficial effects of breast milk in the neonatal intensive care unit on developmental
outcomes of extremely low birth weight infants at 18 months of age. Pediatrics. 2000

Maavan-Metzger . Human milk versus formula feeding among preterm infants: short-term outcomes. Am J

Perinatel. 2012

!?.1.‘515.




Neurodevelopmental Outcomes
Associated with Human milk use

Mean MDI and PDI scores at 18 and 30 months according to any BM feeding. NICHD data n=773

P=.1599 P =.0319 P =.0976 P =.0082
85.2

MDI 18 mo MDI 30 mo PDI 18 mo PDI 30 mo

Vohr BR, Poindexter BB. et al. Persistent beneficial effects of breast milk ingested in NICUon - Quality
outcomes of EL BW at 30 months of age. Pediatrics, 2007 i )
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The optimal choice, but....

— Deficient in calcium, phosphorous, and vitamin D for
bone mineralization and protein for adequate growth

— Human milk fortifiers add these factors

e At higher volumes it requires close monitoring as
potential for inappropriate vitamin intake

e Transitioning from fortified human milk to exclusive
human milk and/or something in between

— Needs to be individualized with close follow-up



Mutrients Comparison between Mature
Human Milk and Target Needs For

Preterm infant at Discharge
Torget | Humen ik
Calories/kg 120-130
2533 2140
6.0—=.0 7.8
CHO g/kg 10-14
Vitamin A I/ kg 1000
¥Wirtamin D 1L 200—-10D
Vitamin E IU/ kg 12
150175
00105
2—4 0.2

I
=
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T
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Nutrient Deficits Impacting Growth
in Preterm infants

Energy and Protein Deficits mm=p | ean
Tissue growth

Mineral deficiency m==) Low bone Mineral

content
Zinc deficiency mamp Lean mass accretion
Iron deficiency sl Anemia & poor growth




Table 3.1: Nutrient and Energy Recommendations
for Preterm and Term Infants

Nutrient Preterm* 0-6 months 7 = 12 months
See Estimated Energy
Energy 110 — 130 kcal'’kg Requrement (EER) See EER equation
below
1.5 g'kg/day 1.2 g/kg/day
Protein 3545 gkg OR OR
0.1 g/day 11 g/day
S 400 mcg/day or 500 mecg/day or
Vitamin A 400-1100 meg/kg/d 1330 TU/day DRI 1665 TU/day DRI
400 —-1000 IU/day
S e T 10 mcg/day or 10 mcg/day or
Vitamm D (from milk 400 TU/day 400 TU/day
supplement)
e 4 mg/day or 5 mg/day or
7 T (= J =
Vitamin E 2.2-11 mg/kg 6 TU/day 7.5 IU/day
Calcium 120-200 mg/'kg 200 mg/day 260 mg/day
Phosphorous 60 - 140 mg/kg 100 mg/day 275 mg/day
Iron 2-3mg/kg 0.27 mg/day 11 mg/day
Zinc 1.4-25mglkg 2 mg/day 3 mg/day

*In most cases, use the lower value in the recommended range for preterm infants in the
community setting. This lower value should be the goal for nutrient intake until there 1s either
attainment of term-corrected age and/or catch-up in weight on an appropriate growth chart.
Former pre-term infants, who are healthy, have overcome remaining problems of prematurity
(such as wron deficiency) and have transitioned to breastfeeding and/or standard formulas should
transition gradually to nutrient recommendations based on corrected age. (Koletzko, 2014)
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