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He1uvaIn15a3gYAule (Growth Definitions)

Growth Faltering (M3wsayiulangavzdn): n1swsyiulalidulumunasivesivulvg
(Centile) insazilulurasssusnamilandnaen isufu WFA z-score (Weight-for-Age Z-score) i
Apzuuunsuilisadu hadhaanasiony” veudn Tnewisudleniuiinuazengueadn i
nusisBanmsgIuTesesdnisoudelan (WHO) iegindiniinmslnruinisaudiu neu vidotmiin
vesiuluvsely
InausiAZ LY WFA z-score Tlanas: tfovainane (0.8-1.2), Urunand (1.2-2.0), Julss (> 2.0)

Catch-up growth (n15a3sytiulanumv): AsEUILNSAU AT NEINEUT9TiNNg

| [y

sydulagnande Taefitmnedielinduiugssfuaziuu WFA z-score 1

Accelerated/rapid growth (N5L235YAUTNBEN959AL39/139891): M3LAulauuuA1INIElaN

Fmduofifulndveniminguly @avuuy WFA z-score Wiy > 1.0)
in3asladaniaaiyiduln

Funisldnsiwazlusunsy Fenton 2025 Growth titetuiinuasiinsehidiansiassaivia
VYBININ (WA, BIYATIA, v, WWuseuRiswe, auem) WefwiasnaUodigulng waz Z-score
sufsmunsnsnsifisturehminfinanidusdazddans
nadsinsItadensnaunaan

SGA (Small for Gestational Age - MsnAALENNI1@18AT3): Fadeiilonsnaasn Taodl
iwiinusnaaenegsniesiiulngd 3

GR (Growth Restriction at birth - n1531ian1sa3YAulaLBwINAADA): TUENINLID



wsNAARA IREUNNTNAININUBSIGUINAT 3 %38 -2 SD viSaltnaeiagnates 3 Tu 4 99 (U niin, L&y
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JoUfsYE, ANUE MNINUesidulnan 10 vseunsalinnzassAluiy/mnuiuladings)
IUGR (Intrauterine Growth Restriction - 115nla91TuATSA): 00852 NI9IATIA

lngganvuinvemsnLarMsivaisuvedenluiduiionin (Arterial Pulsatility)

sukuumsiAulaneeTsamenlulsaneuna
nsnAaeAneuiuATIvuAmNIENTUBgATI (AGA):
1. ththazanadlutiausnussan 7% - 10%
2. dwiinazanassgn (Nadin) Tufuil 3 uee 4 vdseaon
3. ﬁ;'mﬁm]zﬂﬁ‘umwhh"uﬁmﬁﬂLLsﬂﬂaammsﬂumq 7-10 Yy
4. Mndusgiulpnududefdulydithe
Wwsnevasaglulsmenuia: asadeutmiin (W), miuem (L), uasiduseufssy (HO) ag1a
aiaue Tnednwauganmadulsllddadiniu uagvanidodlilimananiu -1 SD
W uuazasamsaraslunin
nsATANNEY: BangaTIsun (99 24 FUad Tuauds 40 &Unneh) weddusiiilusneniens
anas ulUsAu losfu uasndsouazan (keal) asifintuagnaunn
¥293ngaly NICU: ilemsneglu NICU alsifinmsdsiuansemmsansninilounsusglunsss
@sundlulasuna 2 uag 3 snavdeinunglea lusiu uaznsaesilulutiinagy) msndadosdenne
ansownsliiiesne mNuAsen wazeIn1siulae
na&ms“lmmmmvuL%qsanc?ly’msiu,snlﬁ%'u (Early and aggressive nutrition): Aganiyniniig

o

Siulndumamdnaenldededioddnlumsniithimdnusnaaensunn
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Growth Faltering (@uladn): duiusiunadnsmeszuuUssamuasWauinsfiug (Poor
neurodevelopmental outcomes) 3981 TufasIunTIaNU Lenuey Laglinsvieas sz e

Vulnerable Period of Brain Growth (429:U312U19%89n154UTAvaaN04): anosdionsinig
dulmdann Inedainasesdisdu 5% vn 4 48 fe 72 Falus

Accelerated/rapid growth (iuladuiuly): lumsnaaendeufvunzfinaudsssanis
Aelsaliifnroidoss (NCDs) wu Tsndu anudilafings wasiuwmuluouian
anuzlnvunnisuaztanedleasnainlsamenuia

aussyivTndumaaiiessnanlsmeiua: dwin < 2000 n3uflengasss 37 &Uani lag
finsavauauvInLAauNd R LRarIUSAuLaLles

Waviwne: limsniiulnegnssieiiioadialanunat (Catch up) wagiunaINNITVINEITRIMNT



avay Ingldlnvunmsndseenanlsmenuia Wy unwsiieduansiiinanse s (HMF) viseusgnsdmiy
minAaeAnauiua (Preterm formula)
dwiinusnifadfuniafulalussezen
ysnnguTmiinusnifnsinn (VLBW <1500¢) wiesanniian (ELBW <1000g) sasdang
LBW-+SGA ielatiu (91 1-2 T TuaufieTodlug) fhassaiondt wound1 wasiadnniunasiung
Tnetawiznga Symmetrical SGA (Fudnuuusudaunsudluasss) axilonauiudandusn
duladuundlaannniingu Asymmetric SGA 3auneseaalianusadulaviunamiunfleias

(Never Catching Back to Normal)

sehuanudutuvadasuinisinisnalsléfundsoanainisameuia
lasgauanseauun® (359me1) luaufiesedududuas (Nutrition support intensity) ﬁm%’umiﬂﬁmq
ATIAUSULA (Corrected age) 4 919 6 Lhipu:
1. unwldu (veunansunsgIudmiunisn)
2. Lﬁ%@Jﬁ’liLﬁmmimWﬁquuLL@J' (HMF) aSWQﬁaaﬂéawﬁﬂmaﬂﬁauuﬁqwmm
3. uugasdmsumsnaaeaneufmue (Preterm formula) ¥3ausgnIviaseanaNlsane1una
(Post-discharge formula)
4. uNgnsInsgIudmIuMsen + Imamﬁu‘[ﬂsauuazwé’mu (WY NENNDAMLANgNSY, MCT,
TUIRAUR)
5. uNgRINdINugsdmIumInaaanasuimun (Hypercaloric formula) + Tugauialusiuuas
WHIU
nagnsnslnruinisiaiunsisyiule
wann1s: Tnsunnsmslindsunasdndiulusiuiondasu (PE ratio) fiiiwsne wWeldsuls
maasiulades q nduginasiunifiaztios uddemanidenisisdfladanuly ieananudosse
Tsaghunazlsalifnsasass (NCDs) Wy lwwuaiad 2, lsavilaviniden wazAURUlaTings Tugas
FINA1LNA
MU SRNENTBINS:
o tuUSmnanihu/auiniisomsiunisifeseasens
o Ruasiinansonslunuwl (HM Fortifier) w3oiungTusiiuns
o uilushy, thifudseneuems, Wie MCT Oil
o unglaalndiues vioifiuuTanaummg

o Tuugasitutu nnlalafuusul)



o WinsatiuayunsvaiuuvesnsaiveLiuUTun s

AULINUINNAA1T9IMNT 1391155049 IMRUR wazsawan

d1591915%an (Aa 100 ¥a.): WIguiguLnae ESPGHAN AULLWISITUIG (WU Wbk

5350ARTUSAU 1.2g, Wasa U 65 kcal drutnauiuuztindesn1stusiu 2.5-3.0g, Wasau 72-90 kcal)

ASLEsUINNAUA (Vitamin D Supplementation):

o

SnwrszaUInfiudAlilieane (>20 ng/mL) Taeiasu 800-1000 IU/Tu nasatusnueg
i

M'ﬁﬂmjm?ﬂwiaiiﬂmz@ﬂéau (Rickets) WU ELBW, BPD, lasuansanuisnadusien
w1y >4 dUandh, lasuaiesess wsedulsa NEC mastasuinniiud 400-700 1U/ke/Tu

(gegnladifiu 1000 1U/3w)

mstﬁ%uﬁmmﬁn (Iron Supplementation): kugNAIUTINTNLINLAR

o

o

o

o

<1500 n¥u: T@5U 2-3 un/nn./Au (Eaduduldmnannessiudi)
1500-2000 n54: 195U 2 un./nn./du
2000-2500 n5Y: Wsu 1-2 un./nn./u

mesng: Wigaasuiladilessiu (Feritin) >300 pg/L

Ingnsguanisnaaeanaunvun mandvitndales tienugnieiuasUassieggnlunis

ANInEITOMISUAre) AIsegnIgliniTauaveanmdiiderigndrveslilaemn s



From Hospital to Home:
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post-discharge transition
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WFA z-score fall
[J MEDTU mild 0.8-1.2
e Growth Faltering (GF) moderate 1.2-2.0
U severe 22.0

Growth does

not Follow a certain
centile dring a certain
postnatal period

sA.wry.5laws Ins:418m
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Suwsi 6 wnunIAL 2569 Catch-up growth
Accelerated/rapid

Compensatory growth/growth acceleration
processes following a

period of restricted Upward crossing of centiles
growth in weight
(increase in WFA z-score 21.0)

Aims to restore to its
original WFA z-score
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NUTRITION

é MEDTU

U
Fenton 2025 Growth

]
Growth metrics on analysis date
Gender ®Male Female
Gestational age 30
Weight (grams) 1200

Head circumference (cm) 26

Length (cm) 35

Last menstrual period

Due date

Date of birth
Gestation at birth 26




3

SAussy;
g@ %’7),,
/3 %\

2
%
N

e ®

NG

sA.wry.5laws Ins:415m
NUISIWNENISNISNINR NTAJBINUISIOBANENS
ANUIWNYANENS UN1INENAUSSSUANENS

Suwsii 6 wnunIAL 2569

From Hospital to Home:

Fenton 2025 Growth

Growth metrics on analysis date
Gender *Male Female
Gestational age 30

Weight (grams) 1200

Head circumference (cm) 26

Length (cm) 35

Last menstrual period

Due date

Date of birth
Gestation at birth 26

Redefining “Catch-up” Care Standards
in the Post-Discharge Transition

Analysis date

Age in days on date 28

Day of life on date 29
Reset form Submit

30 0/7 wks anu; Imperial %ile Z-score

male

Weight (g) 1200 2Ib1030z 9% -124
Head (cm) 26 1024 in 12% -1.18
Length (cm) 35 13.78in 3% -1.81

Meadjohnson"

NUTRITION

é MEDTU

U

50%ile  Weekly"

1437 144
278 0.89
895 141

“Expected weekly increase to maintain current percentile
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Growth chart generated
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Meadjohnson"

NUTRITION
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look at HC!)

Infants with non-healthy short
stature who will be potentially
treated with growth hormone
later on

e Others

.

Diagnosis made at birth
Criteria: Birth weight
< 3rd percentile

Growth Restriction

SGA may include: IUGR may include infants born to
* Healthy infants (eg. familiar or mothers with:
inherited short stature and * Placenta problems
hence low weight) Small for Gestational Age * Malnutrition
o Infants with genetic “traits” (eg. (SGA) * Toxic habits

. Othev‘o
Beware that infants who have had
IUGR are sometimes > the 10"

percentile threshold at birth

Intrauterine
Growth Restriction
(IUGR)
during
pregnancy.
Criteria t size anc
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Physiologic growth pattern in
preterm infants born without growth restriction

AGA: weight 2 10" percentile

for GA

1. Initial weight loss 7%-10%

2. NadiratDays3and 4

3. Regain birth weight by 7-10
days of age

4. Followed by growth along a
target centile

=

sA.wry.5laws Ins:418m
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From birth to discharge
Avoid >-1SD in weight and head
circumference

Growth chart generated
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NUTRITION

Lo/
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. Regular checks of W, L, HC
|n-hOSplta| growth maintaining proportional

growth between length and weight
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Energy Stores in the Fetus and Newborn

=

Weeks Wt (g) Water (%) | Protein Lipid (%) | Energy

sA.wry.3laws Ins:a18m (%) (keal)
AUISIWNENSNIISNIAA NASINUISIDBANENS
ANUIWNYANENS UK1ONYNAUSSSUANENS 24 690 86.6 88 0.1 195
Suwsh 6 wnun1AU 2569
26 880 86.8 9.2 1.5 123.6
o

28 1160 84.6 9.6 5 326.2

40 3450 74.0 12 15.3 31524

2 months | 5450 71.4 114 25 9866

Ziegler, E. Growth, 1976

B —— s
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= 4

\ NICU

h ~ No Placental transfer

Inadeguate nutrition, stress, sick

7.

sA.wry.3laws Ins:a18m
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Placental transfer (29 - 39 trimester)

4 - 8 mg/kg/min of glucose
3.6 - 4.8 g/kg/day of Fat

3 - 3.5g/kg/day of amino acids

American Academy of Pediatrics Committee on Nutrition, In Pediatric Nutrition Handbook, 2013.




From Hospital to Home:
Redefining “Catch-up” Care Standards Meadjohpson
in the Post-Discharge Transition

& Z
= 3 S 222t et tete bttt bttt ettt t:
sA.wry.2laws In8:418m = -to
. A A q - 15
AUISIWNENSNIISNITA NASEINUISIOBANENS 3 e
ANIWNYFANERS UKNINYNAUSSSUANENS £ -500 5 .o
- = 600 = »
Suwsn 6 wnun1AU 2569 2 - — % o =
Postnatal days _AGsmatal days
A princ ason-Inadequate Nutrition as evidenced by cumulative deficits in energy and even with more "aggressive" nutrition

. - . - . "
Figure 3 Energy and protein intake and cumulative deficits in the first 28 postnatal days

Dinerstein A, et al. Early and aggressive nutritional strategy (parenteral and enteral) decreases postnatal growth Failure in very low
birth weight infants[J]. J Perinatol, 2006, 26(7): 436-42.




From Hospital to Home:
Redefining “Catch-up” Care Standards Meadjohnson"
in the Post-Discharge Transition

NICU daily weight gain, first 28 days* ® Estimated fetal weight gain
35

sA.wry.2laws In8:418n
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Mean Daily Weight Gain (g/d)

24 25 26 27 28 29 30 31 32 33
Estimated Gestational Age (weeks)

*Includes postnatal weight loss

Adapted from: Clark RH, et al. J Perinatalology. 2003;23:337-344
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Growth Faltering linked to poor

neurodevelopmental outcomes

/ 4

sA.wny.3laws InB:d18m Prompt recognition
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identification

Infants > z .
appropriate intervention

Accelerated/rapid growth in preterm
infant increase risk of non

communicable diseases later in life
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Vulnerable Period of Brain Growth

E 1 .

* 5% gain every 48 to 72 hours

sA.wry.olaws In8:418m Fuman brair-
NUISIWNENISNIISNINA NIASBINUISIOBANERNS 7 growth velocity

ANIWNYANENS UKNINENFUSSSUANENS 6 expressed as a

percentage of
Suwsn 6 wnun1AU 2569 1 adult brain weight
- % gained per month

Gain 4
2 -
Q
. t t
Conception Birth 1 year 2 years

http//en.citizendium.org/images/d/dé/Journalpmed.gif

Dobbing and Sands. Early Hum Dev 1979;3:79
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2 Growth Quartiles and Outcomes

sA.wry.5laws Ins:418m
. 2 4 M 30
NUISIWNENISNIISNINA mmmqmsmumams 2
ANIWNYFANERS UKNINYNAUSSSUANENS

mg/kg/d
i 20 m % CP
Suwsi 6 wnun1AU 2569 %MDI<70
10 %PDI<70 %PDI<70
%MDI<70
o % CP
o 0 g/kg/d
il Q3 ) e
12 156 17 =
-8 21'2 /

Ehrenkranz RA, Dusick AM, Vohr BR, Wright LL, Wrage LA, Poole WK. Growth in the neonatal intensive care unit

influences neurodevelopmental and growth outcomes of extremely low birth weight infants. Pediatrics.
2006;117(4):1253-1261
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Nutritional Status at Discharge

sA.wry.2laws In8:418m Growth Failure: <2000 grams at 37 weeks

NUISIWNENISNIISNINA NIASBINUISIOBANENS
it et ot LG ESEREDS Cumulative energy deficit: 1000 kcal/kg

Suwsh 6 wnun1AU 2569

Cumulative protein deficit: 25 grams/kg

GOAL: Continued growth to
catch up rate +recovery from
deficits
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|
i !
' GOAL: Continued growth to

catch up rate + recovery
From defFicits

=
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Growth

¥ —« HMF or Preterm formula

/“—» Early aggressive nutrition

., -
Ceaner®

25 40

Postmenstrual age (weeks)
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- — Birth
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Trajectory Need of catch-up Growth target Nutritional support required

Adequate nutrition
< e = < ‘Adequate postnatal growth - Close surveillance postdischarge
ARLIWNYANENS UK3NUNaUSSSUANENS Nodoporadop<ispin  WeEht& length OR" ength & weight - ol gowth Nutritonalsupport might be requred
. ht or k h birth for-length z-scores within normal No catch-up required "
weight o ength fom bt Relungihs coves il e oo posintal growth

= = Adequate
duwsn 6 wnunAU 2569 nutritional Length & : =
. status Nutrition status at risk ‘Scores within physiological  Nutritional support might be required.
S N Growth faltering # Weight & length OR" length & weight- Catch-up required? ms .. o tiiec (c-15D Sierere from Dut it should be adjusted if weight-for-
Oop SED e o foriength 2 scores bove 2505 e length uscrosingcenties (eg. weight
length from birth for-length gain >15D)
Sk ° Length & weightforlength
R e “cores wihin phyilogial
Weight and/or length OR" length and, Catchuprequired w0 T -

or weight for-length -scores below
et birth percentiles)
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Low Birth Weight and Later Growth

young adulthood

e} 12yrs fo) 7-Nyrs o) ;‘:;:’;:'r
@ — m Thinner
BIE 3500 Small head

< 9
3-5yrs o 10-20 yrs 2 Normal
° ° T Shorter
@ e — Thinner
Small head
VLBW ELBW
<1500 <1000 . i .
Symmetrical SGA less likely to normalize in growth °
status VS asymmetric SGA Never Catching Back
LBW+SGA ﬂ to Normal

Patrick H. Growth of Low Birth Weight Preterm Children.Semin Perinatol 2008:32:20-27

N
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Discharge to 4 to 6 months corrected age

Breastmilk (or standard infant formula) exclusive feeding

Human milk fortification, at least hglf of the meals

v

Sﬂ-ny-OlaWS IN:d18M Preterm (0.80-0.90kcal/ml and protein: energy ratio 22.5-2.8) or
UISIWNENTISNISNINA NASEINUISIOBANENS postdischarge formula (0.72-0.74kcal/ml and protein: energy ratio 22.5-2.8)
ANIWNYFANERS UKNINYNAUSSSUANENS

Suwsh 6 wnun1AU 2569
Standard infant formula®* (Energy density = 0.67kcal/ ml and protein:

energy ratio = 1.8) + protein and energy modules
Example:
100 ml of standard formula + 2g maltodextrine + 1g MCT + 1g protein =
88 kcal/ 100ml and protein: energy ratio 2.5

Hypercaloric formula for term infants (Energy density = 1kcal/ml,
protein: energy ratio = 2.5) + protein and energy modules
Example.
100 ml of hypercaloric formula + 3g maltodextrine + 1g MCT + 0.6g
protein = 123 kcal and protein: energy ratio 2.5

Aysuaju) poddns uoyrnN
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Nutritional management fFor optimal postnatal
= — growth should provide adequate calories, PE ratio
for gradual normalization in all growth variables

sA.wry.5laws Ins:418m
NUISIWNENISNIISNINA NIASBINUISIOBANERNS
ANEIWNOANERS UN3NENABSSSUMERS . In postnatal growth Failure infants: aim to catch

up growth but rapid catch up growth should be

avoided

For infants who already had adequate growth,
accelerated growth increase risk of
overweight/obesity and noncommunicable
diseases in later life
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Preterm
43 studies, infants

18,295 preterm

increased fat mass
higher BP
plasma glucose

insulin levels,

Accelerated
rapid
growth

NUTRITION

Increased risk of
noncommunicable
diseases

. Type2DM

« CVS:ischemic heart
disease

e HT

N

fatmassat3and 6
months of age
predicts fat mass at 4

J years
o
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Increase volume intake/meal size with tube feeding
Additional HM Fortifier
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Additional whey protein powder
Additional Fat, cooking oil, MCT

(m,
-

Additional glucose polymers

Additional formula powder

Concentrated formula if not breast milk fed

o
Lactation support for the mother to improve milk
volume
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Macronutrient contents (per 100ml)

ESPGHAN native Breast Milk
Protein 2:%-3.0 1.2 g/100ml
Fat 4.0-4.4 3.6 g/i00ml
sA.wry.5laws 1ns:a18n Carbohydrates 7.5-8.8 7.5 g/1|00m| |
NUISIWNENISNIISNINA NIAJBINUISIOBANENS Energy 72-90 65 keca /100m
ARUIWNYANENS UKINYIAUSSSUANENS

To match protein
need intake of
220-280 ml/kg/d

330 ml/kg/d of
term donor

>>>upto10g
Fat/kg/day and
180 kcal/kg/day

human milk
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Adequate vitamin D levels

l . . (25-OH vitamin D above 20ng/mL = 50nmol/L)
o | Vitamin D s

Supplementation

Increase to 800-1000 1U/day
throughout the First year of life
sA.wry.d2laws In3:418m
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Infants vulnerable to developing rickets
ELBW, BPD, TPN >4wks, steroids, NEOC

Vitamin D intake of 400-700 1U/kg/day, up
to 3 maximum of 1000 1U/day 4

’é} MEDTU
U
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SFi wm 5Iaws |nu:a-‘§ﬂ TABLE 2 Recommendations for iron intake in preterm infants.>#%%
NUISIWNGNISNIISNIAR NMASEINUSIOEANEAS Birth weight i Stop
ANEIWNYANERS UKINYIEUSSSUANENS <15009 2-3mg/kg/day If ferritin is <35-70 pg/L up to 3-4(6) mg/kg/day If ferritin is
o especially in breastfed infants >300 pg/L
Suwsn 6 wnun1AU 2569 1500-2000g 2mgkg/day

2000- 25009 1-2 mg/kg/day




