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Asiri Preterm Bebeklerde
Erken Enerji ve Protein Alimi

Bluyiume ve
Norogelisim

Fetal Growth From 8 to 40 Weeks
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Prematiire Bebeklerde Beslenme = NUTRISYONEL ACiL

Kordun klemplenmesi ve amino
asit konsantrasyonunda diisme
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Metabolik soka bagl

«achk tepkisi» ile endojen glukoz

L tiretiminde artma

Glukoz infuzyonun
azaltilmasi

Enerji kisitlamasi
Endojen protein
yikiminda artis

Erken neonatal Giderek artan
malnutrisyon protein agig

Glukoz intoleransi




Prematiire beslenmesinde amacg?

Normal buyliyen fetiisiin in utero
biuyeme hizini yakalamak
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DA <1500 gram bebeklerin %50’si

taburculukta agirlik¢a <10 p

\3

Ekstrauterin bliyime geriligini onlemek

icin hem parenteral hem de enteral
beslenmenin cok erken baslatiimasi
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American Academy of Pediatrics, 2004




Erken Parenteral Beslenme

intivaci

: Enerji
, rezervleri
Protein ) L kasith

Kord klemplendikten sonra besin
transferindeki kesintiyi en aza
indirecek destek saglanmal

Dogumdan sonraki WO,

ilk saatten itibaren TPB baslanmalidir
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Optimal Protein ve Ener;ji

Bebeklikte ¢ok hizli
persantil atlama:

K6tu metabolik sonug

Vicut yag oraninda artma
ve eriskin hastaliklari

Erken bebeklikteki
beslenme yetersizligi:

K&tu nérogelisim
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Prematire bebeklerin postnatal buyuimesi
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Her donemde farkh bir metabolik fizyoloji ve farkli beslenme
gereksinimleri s6z konusudur

Ehrenkranz RA et al, Clin Perinatol 2000



Asiri Preterm Bebeklerde
Erken Enerji ve Protein Alimi
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% of body weight
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Brain weight

Newborn

Koletzko, B. Kinder- und Jugendmedizin, 14th. Ed. Berlin, Springer 2013



% of body weight
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Brain weight

Newborn Adult

Koletzko, B. Kinder- und Jugendmedizin, 14th. Ed. Berlin, Springer 2013
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Koletzko, B. Kinder- und Jugendmedizin, 14th. Ed. Berlin, Springer 2013



28 weeks 34 weeks 38 weeks

24 W ~75 ¢ Term =400 g

Smyser et al, J Paediatr Child Health 2012



Yetersiz Biiylime > Kotili Norogelisim

490 preterm, diizeltilmis 18-22 ay. izlem

€0+ Norogelisimsel Bozukluk (%) 2 - Serebral Palsi (%)

10 -

\ \ \ \ 0
12 16 18 71 weight gain
(g/kg/day) 12 16 18

Ehrenkranz RA, in Koletzko B, Poindexter B, Uauy R (eds.): Nutritional Care of the Premature Infant, 2014



Preterm Beslenme ve Norogelisimsel Degerlendirme

502 preterm (<1850 g), RCT, Diizeltilmis 18. ay izlem
Term formula (68 kcal, 1.45 g protein/100 ml) vs. Preterm formula (80 kcal, 2.0 g protein/100 ml)

1o  Mental Developmental Index (MDI) 1o Psychomotor Developmental Index (PDI)

100 - 100 -

p <0.001

90 - 90 -

p <0.001

80 - 80 -

70 - 70 -

Term Preterm Term Preterm
Formula Formula Formula Formula

Lucas et al, Arch Dis Child 1994;70:F141-146



Mental devel. (MDI) at 18 mon.
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Yasamin ilk haftasinda enerji ve amino asit alimi

124 preterm (<1000 g), diizeltilmis 18. ay izlem
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1st week energy intake (kcal/kg&d) 1st. week amino acid intake (g/kgé&d)

L

+ 10 kcal/kg/giin enerji > MDI 4.6 puan
+ 1 g/kg/giin AA alimi - MDI 8.2 puan

Stephens BE et al. Pediatrics 2009




EARLY PROVISION OF PARENTERAL AMINO ACIDS IN EXTREMELY LOW
BIRTH WEIGHT INFANTS: RELATION TO GROWTH AND
NEURODEVELOPMENTAL OUTCOME

BRENDA B. POINDEXTER, MD, MS, JouN C. LANGER, MSc, AnNA M. Dusick, MD, aAND RICHARD A. EHRENKRANZ, MDD,
FOR THE NaTioNAL INsTITUTE oF CHILD HealTH anD Human DeveLopMeNT NEoNaTaL ResearcH NETwWoORK®

Objective To determine if postnatal growth failure exerts an adverse effect on subsequent growth and neurodevelopment.
Study design

supplementation was performed to determine whether early provision of parenteral amino acids (AA) is associated with better

A secondary analysis of 1018 infants who were enrolled in a randomized, clinical trial of glutamine

growth and neurodevelopmental outcomes. Infants were stratified by whether they were provided =3 g/kg per day of AA at =5
836).

At 36 weeks’ postmenstrual age, significant differences were found in weight, length, and head circumference in favor of
'Ill

days of life (early: n = 182) or not (late: n
Results
the infants who received early AA: the odds of having weight less than the 1(
late group. At 18 months’ CA, there were no differences in weight, length. or measures of neurodevelopment between the groups:

percentile for age was 4-fold higher for infants in the

however, male infants in the late group were twice as likely to have head circumference less than the 10" percentile.
Conclusions
infants who received early AA were found to have suboptimal head growth at 18 months’ CA. (J Pediatr 2006:145:300-5)

Early AA were associated with significantly better growth outcomes at 36 weeks’ postmenstrual age, and fewer

PMA 36. hafta degerlendirmesi
Kilo, Boy ve BC
Erken AA >>> Geg¢ AA

Early AA

Percent

H Late AA

Diizeltilmis 18. ay degerlendirmesi
Kilo, Boy ve NG fark yok

% BC

Male
HC<5th Percentile

Male  Female Female

HC<10th Percentile

Figure 3. Comparison of head circumference at 18 months’ CA
according to sex and study group; *P < .05.

1433 infants enrolled
in glutamine trial

A 4

229 infants SGA
at birth excluded

186 infants who
died prior to 36
wks PMA excluded

1018 remaining infants

]

Received =3 g/kg/d amino acids at

< 5 days of age?

l

i 182 “Early” group ‘

| 836 “Late” group |
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Figure 2. Mean daily quantity of parenteral AA given over the first 20
days of life for subjects with daily parenteral feeding.




Yasamin ilk haftasinda kritik hasta bebeklerde

Total enerji alimindaki G NS <1000 gram, 1366 preterm

her 1 kcal/kg/giin’liik artisin

NDI veya Oliim

Ehrenkranz RA et al, Pediatr Res 2011



Contents lists available at ScienceDirect

Clinical Nutrition

journal homepage: http://www.elsevier.com/locate/clnu

Original article

Early energy and protein intakes and associations with growth, BPD,

and ROP in extremely preterm infants

Susanna Klevebro * b* Vera Westin * ¢, Elisabeth Stoltz Sjostrom d Mikael Norman *¢, .
Magnus Domellof |, Anna-Karin Edstedt Bonamy ” 2, Boubou Hallberg ¢

CLINICAL
LAY

Online May 2018 Sweden Study (EXPRESS)

e 2004-2011
e 22-26°%/7 hafta
296 preterm bebek
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Fig. 2. Illustration of energy and protein intake and association with change in WSDS

e Extremely Preterm Infants in

Table 3

Association between energy intake on days 7—27 and risk of BPD and ROP (n = 249).
CRUDE ADJUSTED
RR 95% Cl p-value RR 95% (I p-value

BPD*
02 @ 36 weeks
Energy day 7-27 0.83

(10 lrmalllrael A

0.77-0.90 <0.001 091 0.84-0.99 0.029

ROP®

mild/severe

Energy day 7-27 0.92
(10 kcal/ke/d)

0.88-0.96 <0.001 0.94 091-0.98 0.005

Abbreviations: bronchopulmonary dysplasia (BPD), retinopathy of prematurity
(ROP), risk ratio (RR).

2 Adjusted for gestational age (GA), birth weight standard deviation score
(BWSDS), antenatal corticosteroids, transfusions of erythrocytes and plasma (mL/d)
the first week and number of days on mechanical ventilation (MV) day 0—28.

b Adjusted for GA, BWSDS, transfusions of erythrocytes and plasma (mL/kg) the
first week and days on MV day 0—28.




Original article

Low energy intake during the first 4 weeks of life
increases the risk for severe retinopathy of

OPEN ACCESS

Table 1

prematurity in extremely preterm infants

Elisabeth Stoltz Sjostrom,’ Pia Lundgren,? Inger Ohlund," Gerd Holmstrom,

Ann Hellstrom,? Magnus Domellsf’

first 4 weeks of life in extremely preterm infants born below
27 weeks of gestation

Intakes of fluids, energy and macronutrients during the

ROP stages ROP stages

No ROP 1-2 3-5

n=137 n=189 n=172
Intakes (kg/day) Mean SD Mean SD Mean SD
Fluids* (mL) 154 13.5 149 13.2 149 15.9
Energy (kcal) 108 13.3 102 13.1 97 13.5
Protein (g) 3.0 0.4 3.0 0.4 3.0 04
Carbohydrates (g) 11.5 1.0 1.2 1.0 11.0 1.2
Fat (g) 5.2 1.2 48 1.2 44 1.2

Arch Dis Child Fetal Neonatal Ed 2016

Table 4 Postnatal risk factors associated with retinopathy of

prematurity (stages 3-5), n=498

Extremely Preterm Infants in
Sweden Study (EXPRESS)
2004-2007

22-26 6/7 hafta

498 preterm bebek

Adjusted for

Unadjusted hospitalt

OR 95% CI OR 95% CI
Energy intake$ 0—28 days 0.76** 0.65t0 0.90 0.76** 0.62 to 0.92
Blood transfusions§ 0— 117* 1.02t0 1.33 1.35** 1.09 to 1.67
28 days
Birth weight9] (g) 0.75*** 0.65t0 0.87 0.79* 0.66 to 0.95
Gestational agett (weeks) n.s 0.76*  0.59 10 0.98
Mechanical ventilationt# 1.03* 1.00to 1.06 n.s
R-square for model 0.22 0.26

Multivariate logistic regression.
*p<0.05, **p<0.01, ***p<0.001.

Odds Ratio

5 o

80 100 120 140
Energy intake (kcal/kg/day) day 0 - 28




* Tirk Neonatoloji Dernegi

Incidence, risk factors and severity of retinopathy of
* Nisan 2016-2017, 69 Merkez

prematurity in Turkey (TR-ROP study): a prospective,

OPEN ACCESS . . . , ) * 6115 preterm bebek
multicentre study in 69 neonatal intensive care units
1 nye R 7 e g 3
Ahmet Yagmur Bas,” Nihal Demirel,” Esin Koc,” Dilek Ulubas Isik,
Ibrahim Murat Hirfanoglu, Turan Tunc,* on behalf of the TR-ROP Study Group Br | Ophthalmol 2018;
Table 2 Univariate analyses of covariates for severe ROP development in infants with a BW<1500g Table 3 Independent risk factors for severe retinopathy of
Univariate analysis prematurity in infants with a birth weight<1500¢
Infants BW=1500¢g (Severe ROP vs No ROP)
Covariates No ROP (n=2022) Severe ROP (n=395) P value 95%Cl OR Adjusted OR ~ 95% Cl P value
Maternal age (years)* 28.9+6.4 28.7+6.2 0.565 0.979t0 1.012 0.995 Gestational age (weeks)* 0.812 0.726 t0 0.910 <0.001
Antenatal steroid, two doses 870 (43%) 145 (36.7 %) 0.02% 0.6141t00.959 0.767 Birth weight {g]-r 0.998 0.997 to 0.999 <0.001
Preeclampsia 544 (26 %) 83 (21%) 0.015% 0.556 t0 0.938 0.722 STs | Tirasro o 0471 0.277 10 0.799 0.005
Gestational diabetes 106 (5 %) 23 (5.8 %) 0.640 0.702 0 1.777 1117 ’ ’ ’ ’
Choricamnionitis 165 (8 %) 56 (14 %) <0.001% 1343 10 2,570 1.858 Total days on oxygen+ 1.025 1.019 10 1.031 <0.001
IVF pregnancy 247 (12%) 41 (10 %) 0.832 0.586 to 1.180 0.832 Late-onset sepsis 1.423 1.016 10 1.994 0.04
[Age of regain BW (days)* 11.35.1 14546 <0.001% 1.080 to 1.121 1.100 ] Frequency of red blood cell 2.384 1.389 to 4.092 0.002

Relative weight gain at 28 days ()" 382+180 229+135 <0.001% 0.993 to 0.995 0.994 2]
Relative weight gain at 0.998 0.997 to 0.999 <0.001
28days (grams)

P<0.05 represents statistical significance.
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E Cp chrane Higher versus lower amino acid intake in parenteral nutrition
s Library : .
Cochrane Database of Systematic Reviews for neWborn Infants (Re‘"ew)

Osborn DA, Schindler T, Jones LJ, Sinn JKH, Bolisetty S

Daha hizli dogum agirligini geri kazanma: -1.14 giin (95%Cl -1.73 - -0.56)

Taburculukta daha az SGA: RR 0.74 (95%Cl 0.56-0.97)

Bas cevresi: +0.09 cm/hafta (95%Cl 0.06 -0.13)
Daha az hiperglisemi: >150 mg/dL, RR 0.69 (95%Cl 0.49-0.96)

Daha az ROP: RR 0.44 (95%Cl 0.21-0.93)

Yan etki yok (mortalite, gec baslangich sepsis, NEK, BPD, IVK, PVL)

Osborn et al, Cochrane Database Syst Rev 2018



TPB Ozet

Protein, g/kg/glin Baslangic zamani Ik saatten itibaren
Baslangic dozu 3
Hedef doz ADDA; 3.5-4 g/kg/giin

CDDA; 3-3.5 g/kg/giin

Glukoz, mg/kg/dk Baslangic zamani Dogumdan hemen sonra
Baslangic dozu 4-6
Hedef doz 10-12
Lipid, g/kg/giin Baslangic zamani ik glin
Baslangic dozu 2
Hedef doz 3-4 52,
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izlem

Amac gebeligin son trimesterindeki

intrauterin bayldme hizlarina yakin bir

blyume dizeyinin elde edilmesidir.

TOLO;;
N,

"URK/\/@

1989

./&gaN‘éo’



TPB (Erken eneriji ve protein alimi)

* Fizyolojik tarti kaybi azalir

e Hastanede yatis siiresi kisalir

e Norogelisimsel prognoz daha iyi

e Prematiire retinopatisi ¥

e Bronkopulmoner displazi 4

e Mortalite §
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TURK NEONATOLOJi DERNEGI
PREMATURE VE HASTA TERM

BEBEGIN BESLENMES|
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