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Linear Growth and
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Outcomes
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Fig. 1. Growth of very low birth weight preterm infants from birth to 24 months corrected
age illustrating persistent linear stunting. P values refer to statistical significance of the dif-

Khao sét sw ting trudng va dic diém dinh dudng tinh mach & ference between the mean growth z-score at each time point compared with the mean
. < . . . " L z-score at birth. HCZ, head circumference z-score; LZ, length z-score; WZ, weight z-score.
tre sanh non rat nhe can tai khoa HSSS — bénh vién Nhi Dong | (From Ramel SE, Demerath EW, Gray HL, et al. The relationship of poor linear growth veloc-

ity with neonatal illness and 2 year neurodevelopment in preterm infants. Neonatology
2012;102:21; with permission.)
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Assessment of Neonatal
Growth in Prematurely

Born Infants
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Fig. 2. Intrauterine growth pattern based on Olsen and colleagues'?* female growth charts.
Similar to Table 1, this chart shows how growth velocity changes with increasing gestational
age. Growth velocity increases with increasing postnatal gestational age. Growth velocity
changes with increasing postnatal gestational age. Growth velocity increases with increasing
gestational age until term gestation, when it decelerates. Growth velocity changes: 23 to 27
weeks (purple); 27 to 31 weeks (red); 31 to 35 weeks (deep blue); 35 to 38 weeks (green).
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0095-5108/14/% - see front matter © 2014 Elsevier Inc. All rights reserved. ..'



N Ju V'l- N r’] _[] Growth and Neurologic/

’ Developmental Outcome Postnatal growth

Ehrenkranz RA et al. Pediatrics 2006; fallure
Ekhard E. Ziegler MD, Univ of

of poor neurocognitive
outcome

Speed of Processing

Decreased Nutritional Intake % %
¥ Protein
v Calories \ * Poor growth =
¥ Linear Growth < 0 . .
¥ FFM Accretion inadequate nutrition
* Inadequate nutrition =
ST impaired neurocognitive
lliness/Inflammation
A Cytokines E, development
Cognitive Development 10 T * Poor gFOWth is a marker
Motor Development pa—

Growth Hormone Axis
Depression
VIGF-1 0

* Improved growth means
. . . i improved neurocognitive
Qi Q2 Q3 Qs outcome

Fig. 3. The complex interactions between nutrition, inflammation, linear growth, and B ]
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Aggressive nutrition: prevention of EUGR

AM, ¢ ti °u cho DDTM:

Time line
Goal Reduce
AN a s_t c¢cO©n edu RTBW Catch-up
9. N PWL earlier e growth
y e o — Post D/C
ADuy tr?3 L ph§gt tr Early TPN Optimizing nutrition
MEN enteral
AnXy mUnh bdt k p RTBW
NADIR
2 46 1 14 20 Discharge 9 mos
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« Humidifind isolettes Catch-up growth
bﬁ'r':ﬂ’,e ICF loss PTF>160mltkgid  Post Discharge Formula
B Fortified » 160mL%g/d  (Preterm Formula)
« Early administration AA Human Milk Fortified Human Milk)
Early positive E/N balance Hypercaloric (30 kealioz)
p. = 130 mbixgid
EF\-_.?;_; Advance TPN Wi =15 afkoild Abbreviations: IWL, Insensible water
fla Length = 0.8 cmiwk  loss; ICF, intraceliular fluid;
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49;;,-.“ ;#L poslnat:lrwsign loss;
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AC8c th”"nh phfn trong DDT M:
A Caloric
A Carbohydrate
A Amino acids
A Fat
A Electrolyte - mineral

AVitamins | trace elements
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Table 1
Estimated energy requirement of the low birth weight infant.

Variable Average estimation (kcal/kg per day)
) Energy expended 40—-60
A N L N g | ‘e N g ( N L ) N Resting metabolic rate 40-50°
~ Activity 0-5%
Thermoregulation 0-5*
. Synthesi 15°¢
A < 1000 g- 45 kcaI/kg/d Eigrg;S;iored 20—30°
Energy excreted 15
Energy intake 90-120

A > 1000 g: 50 kcal /kg/d

Adapted from the Committee on Nutrition of the Preterm Infant, European Society of
Pediatric Gastroenterology and Nutrition [4].
4 Energy for maintenance.

AT ‘I'_ n g 1 2 %OC/ t m_lo ﬁaC :B 7 . b Energy cost of growth.

¢ Energy cost for synthesis.

AVAn L. . ng chi/Jm < 10% t ng nhu cfu
AT"ng nhu c¢cfu NL tr T s anihl3bnkeaikg/l VL BW

ANL cung cblp qua DDT M: kholng 20% 2t I

APhXu thudt, giai Lo4Yn HP, SHH hoHc su

«ps  MERENSTEIN & GARDNER'S HANDBOOK OF NEONATAL INTENSIVE CARE,
Total Parenteral Nutrition gcimiepmon — sN: 975.0323-32083-2

Steven L. Olsen, Mary Kay Leick-Rude, Jarrod Dusin, and Jamie Roster COpyTlght © 2016 by E].SEVIEI‘, Inc.

Z1egler E.E. Meetmg the nutritional needs of the low-birth-weight mfant Ann a”
Nutr Metab. 2011;58(suppl 1):8. foe
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Carbohydrate

ATrong b "o thai, glucose | " ngu n NL h°
AGl ucose LHc bi t quan tr ng cho CNS.
AGI' R 6mg/ kg/ mi n L, L8p . ng nhu cfu chuy
AN°n kh' i [@fmg/kgmiRchdVLBW.

AELBW ¢c- thW k®&m dung nUYp car bohyidsnmgkgmin) c -
AM, ¢ t 171°120mg% 5

ADDTM |1 ©@u d"i: O 50% t ng NL L-8mg/kgkninn g
AnW tr8nh RL chuyWn h-a, n°n GIR < 13mg

MERENSTEIN & GARDNER'S HANDBOOK OF NEONATAL INTENSIVE CARE,

TOtal Parenteral Nutrltlon EIGHTH EDITION ISBN: 978-0-323-32083-2

Steven L. Olsen, Mary Kay Leick-Rude, Jarrod Dusin, and Jamie Rosterman Copyright © 2016 by Elsevier, InC.

Review ‘
Total parenteral nutrition for the very low birth weight infar 0..’
Seminars in Fetal & Neonatal Medicine xxx (2016) 1-6 @,®

Pinkal Patel, Jatinder Bhatia"
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Amino acids

ANhu cfu nitrogen
ATr T L, th8ng # 325 mg/ kg/d (2 g/ kg/ d prot e
ATr T sanh non 28 tufn 495 mg/ kg/d (3.1 g/ kg

o

ACho m, i gram protein cung cblp tr°n | €

AEL B W: 40 kcal/ kg/ d c¢c,a carbohydrates h
| € ng c¢cfn cho nhu c¢cfu chuyWn h-a | Y%c n

AGi [ thuy/Jt 75% amino acids cung cblp qu
amino acids © ¢ | € ng cung cblp qua DDT

«gs . MERENSTEIN & GARDNER'S HANDBOOK OF NEONATAL INTENSIVE CARE,
Total Parenteral Nutrition geuriepmion  1sBN: 978-0-323-32083-2

y Leick-Rude, Jarrod Dusin, and Jamie Rosterman Copyrlght © 2016 by Elsevier, Inc.



