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Infant brain growth

Crescimento pos-natal @; W
prematuridade ‘@ \

Estado nutricional do PMT hospitalizado

— Enteral precoce (trofismo) com estimulo LM

— Balanco de oferta nutricao parenteral agressiva em Aas e
lipides e progressao da nutricao enteral

— Formula enriquecida com nutrientes
— Aditivos ao LM com multicomponentes

Restricao de crescimento extrauterino
— Morbidade mais frequente em PMTBPN

— Causada por crescimento lento e atraso do Catch
up

— Consequéncias em longo prazo para o
neurodesenvolvimento




FIGURE 3

Forestplots of meta-analyses of differences in (A) weight, (B) length, and (C) head circumference between infants born preterm at TEA and those born full-term

A Weight

Preterm Term Mean Difference Mean Difference
Study or Subgroup _ Mean [kg] SD [kg] Total Mean [kg] SD [kg] Total Weight IV, Random, 95% Cl [kg] IV, Random, 95% Cl [kg]
Ahmad 2010 2679 0572 20 3.453 05 39 132% 077 [1.07,-048) ———
Fusch 1999 3.2 0.7 52 34 08 41 127% -0.20 051, 0.11) —T
Mcleod 2009 2.91 071 20 3206 0445 14 99% -0.30 [-0.68, 0.09] —
Olhager 2006 3319 025 8 3883 0555 g  95% -057 [087,-017) ——v—
Rogoero 2003 246 045 159 3192 0486 87 214% -0.73 [-0.86,-0.61] —-—
Uthaya 2005 268 026 38 347 029 29 209% -0.78 [-0.92,-0.66) ——
Vasu 2008 2.88 07 22 338 04 39 123% -0.50 [-0.82,-0.18) s
Total (95% Cl) 319 258 100.0% 20.59 [0.75, -0.44) -
Heterogeneity: F = 67% 1 05 b 0?5 1
Test for overall effect Z=7.35 (P < 0.00001) Favours Full-Term Favours Preterm

B Length

Preterm Term Mean Difference Mean Difference
Study or Subgroup  Mean [cm] SD [cm] Total Mean [cm] SD[cm] Total Weight IV, Random, 95% Cl [cm] IV, Random, 95% CI [cm]
Ahmad 2010 46 32 20 50.5 25 39 193% -45016.11,-2.89) —=—
Othager 2006 52 1 8 54 22 9 19.5% -2.00 [-3.60, -0.40) ——
Roggera 2009 454 29 159 493 2 87 411% -3.90 }4.52,-3.28] -
vasu 2009 47.4 33 22 51.6 23 39 201% -4.2015.76,-2.64) —=—
Total (95% CI) 209 174 100.0% -3.71[4.60, -2.81] =
Heterogeneity. I = 50% % o6 5 4
Testfor overall effect Z= 8.11 (F < 0.00001) Eavouis Sl Tormn - Fidorte Prateani

C Head Circumference

Preterm Term Mean Difference Mean Difference
Study or Subgroup  Mean [cm] SD[cm] Total Mean[cm] SD[cm] Total Weight IV, Random, 95% Cl[cm] IV, Random, 95% Cl [cm]
Ahmad 2010 33.4 183 20 351 159 39 16.3% -1.70}264,-0.78) ——*——
Othager 2006 37 1 8 37 1 9 16.1% 0.00 [-0.95, 0.95) —
Roggero 2009 334 2.04 159 34.3 14 87 31.5% -0.90F1.33,-0.47) ——
Uthaya 2005 33,79 18 38 348 13 29 213% -1.11 11.85,-0.37) ——
Vasu 2009 338 23 22 354 11 33 148% -160}262,-068) ——=——
Total (95% Cl) 247 203 100.0% 1.03 [-1.52, -.0.54] =
Heterogeneity. = 50% = T 3

Testfor overall effect Z= 415 (P « 0.0001)

PEDIATRICS Volume 130, Number 3, September 2012
T

Favours Full-Term Favours Preterm



Analise da composicao corporal de prematuros
ao termo equivalente

PT maior percentual de gordura corporal total (%TBF). Pretermos tem menos massa
magra (FFM) e similar massa gorda (FM)

TABLE 5 Summary of Results of Meta-analyses

Outcome No. of Studies Included in the Mean Effect of Preterm Birth on P
Meta-analysis (No. of Patients) Body Composition at TEA Compared
With Infants Born Fullterm (95% CI)

%I BF 7 (672) Increased in preterm infants by 03
3.0% (025%—5.88%)

FM o (297) Decreased in preterm infants by 02
50 ¢ (1090 g)

FFM 3 (137) Decreased in preterm infants by <0001
460 g (270-340 g)

Weight 7 (B77) Decreased in preterm infants by < 0001
590 g (440-750 g)

Length 4 (383) Decreased in preterm infants by <2 0001
3.7 cm (28-46 cm)

Head circumference 5 (450 Decreased in preterm infants by <2 0007
1 cm (0.5-15 ¢m)

Mais leves e menor PC =40 sem IC
PEDIATRICS Volume 130, Number 3, September 2012



Padrao ouro nutricional ??

* Taxa de crescimento pos-natal equivalente a
fetal normal de mesma idade gestacional

”E;;:j EE%E 6 20 24 28 32 36 40
No entanto...recomendacdes nao consideram que no ambiente
extrauterino o prematuro esta em condicoes diferentes
daquelas fornecidas pela mae e pela placenta e que o consumo

de energia é maior

Hay WW Jr. Strategies for feeding the preterm infant. Neonatology. 2008; 94(4): 245-54




Metas nutricionais para o prematuro

NP agressiva e precoce
— Aas e Lipidios otimizam neurogénese e sinaptogénese

Iniciar nutricdo enteral tréfica no 1 dv (colostroterapia) e 2
dv progredir

Progredir parenteral e enteral tanto quanto possivel
Estimular LM usar LH enriquecido ou aditivado

— Alternativa para PTE é FPT em volumes pequenos e
progressao gradual

— Cuidar osmolaridade das féormulas
ZN a partir de 36 semanas de IC para PTMBPN

Evitar catch-down Evitar catch-up precoce



no ultimo
do

O cérebro cresce 260%
trimestre da gestacao e 175%
nascimento aos 12 meses.

A incorporacao de DHA no cérebro inicia- j
se antes do ultimo trimestre de gestacao
e € progressiva até 24 meses apos o
nascimento.

Recém-nascidos tem sistema enzimatico
imaturo para produzir DHA e ARA em
quantidades adequadas (+ se recebem
apenas ac Linoléico e a-Linolénico).
Dependente da alimentacao materna (>
consumo de peixe—> > niveis de DHA e
ARA)

DINO study, reduziu atopia e DBP

Papel do DHA e ARA

é muito precoce no neurotrofismo
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JAMA Network

e IVINDNTIOel (377 Randomized

189 Assigned to receive DHA+AA
intervention

188 Received intervention as
assigned
1 Did not receive assigned
intervention (owing to
change in medical care)

Y

Original Investigation (
October 22, 2018

Effect of Docosahexaenoic Acid
Supplementation vs Placebo on

188 Receivadicomn oilplaceo Developmental Outcomes of Toddlers Born
intervention as assigned Preterm

A Randomized Clinical Trial

Sarah A. Keim. PhD™2-: Kellv M. Boone. MAM: Mark A. Klebanoff. MD2338; et al

\4

14 Lost to follow-up (family
unresponsive to contact attempts)
5 Discontinued intervention
(lack of time, no interest in
continuing trial)

A4

189 Included in analysis

16 Lost to follow-up (child entered ~ .
foster care, family unresponsive SUplementagao tardia com DHA

to contact attempts) 200 mg +ARA 200 mg
1 Discontinued intervention . . . s .
(no interest in continuing trial) MICroca psulas diarias versus
| placebo por 6 meses
188 Included in analysis 10-16 m de IC pela PMT sem Leite

(Humano ou Formula)

Table 4. Odds of Mild or Moderate Developmental Delay

DHA+AA/Placebo, Baseline Score <85, No. (%) DHA+AA/Placebo, Trial End Score <85, No. (%)
Outcome No. at Baseline DHA+AA Placebo No. at End of Trial DHA+AA Placebo 0Odds Ratio (95% CI)*
Cognitive 188/188 21 (11.1) 15 (8.0) 169/169 14 (8.3) 11 (6.5) 1.26 (0.55-2.91)
composite
Language 187/188 43 (23.0) 39 (20.7) 169/169 41 (24.3) 38 (22.5) 1.03 (0.59-1.78)
composite
Motor composite  187/188 25(13.4) 26 (13.8) 168/169 14 (8.3) 20(11.8) 0.81 (0.36-1.81)

Abbreviations: AA, arachidonic acid; DHA, docosahexaenoic acid.
2 Al madele adinictod for hacoline ceore (¢R8 ve ==R8)



Nutrientes e neurodesenvolvimento
do prematuro

O cerebro é o 0rgao mais altamente metabdlico do prematuro. Consome
grandes quantidades de nutrientes para o seu crescimento e realiza¢oes
de suas fungoes

Macronutrientes

Proteina
Lipidios especificos (LC-PUFAs) ,

Glicose 27

Micronutrientes

2o WEEKS 34¢

lodo (tireoide)

Vitaminas/cofatores

Folato
Colina 24-52 semanas —periodo mais critico
Vitamin A; Vitamin B6 ;Vitamin B12 World Rev Nutr Diet. 2014; Nutrients.

2016 Dec: &(12): 20


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5188473/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5188473/

Neuronutricao: cada nutriente
NeurorLtrition com funcao especifica

Nutriente Impacto Estrutura do Processo
Multiplicacao e diferenciagao
Energia e Proteina | celular, sinaptogénese, fatores Global, cortex, hipocampo
de crescimento.
Mielina, sintese de monoaminas .
Ferro - . $. Branco, hipocampo
e metabolismo neuroglial
. Sintese de DNA, S. Autonomo, hipocampo,
Zinco ;
neurotransmissores cerebelo
Cobre Neumtrffnsmlss:nres, - ) Cerebelo
metabolismo glial, antioxidacgao
LC-PUFAS Sinaptogénese Retina, cortex
. . Neurotransmissores, Global, hipocampo, s.
Taurina/Colina e - - . .-
metilinizacao do DNA, mielina Branco

Adaptado de Cooke R.W.I. Arch Dis Child Fetal Neonatal Ed 2006 e de
Am J Clin Nutr. 2008 Apr;87(4):921-8



A reciprocidade entre o Cérebro e
microbiota intestinal

A microbiota intestinal pode modular a

funcao cerebral através de sinais
imunes, endocrinos e vias neurais

O cérebro pode influenciar o intestino

por meio de NT que impactam na
imunidade, permeabilidade e
motilidade intestinal

COMPONENTES NUTRICIONAIS

PODEM EXERCER EFEITOS EM CADA
UMA DESSAS VIAS DE COMUNICAGCAO

Pediatric Research 2015
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Table 1 Nutritional components and their postulated benefits and mechanisms of action

Mutritional
component Hypothesized mechanism of action (Proposed) benefit
Glutamine Improvement of gastrointestinal (Gl) barrier integrity Reduction of systemic infections
(51.53) Stimulation of lymphocyte proliferation, monocyte function, and Th1 cytokine response Improved (brain) growth
Immunomodulation through decrease in pro-inflammatory cytokines (IL-8 and -6) Reduction of systemic inflammation
Probiotics Improvement of Gl mucosal integrity Reduction of bacterial translocation,
(57,64.69) Regulation of appropriate bacterial colonization necrotizing enterocolitis, and
inflammation
Enhancement of intestinal innate immune response (e.g., enhanced mucaosal lghA
response)
Modulation of intestinal inflammation
Microbiome-gut-brain axis: intimate reciprocal communication between gut microbiota, Modulation of brain development
neuroendocrine, and immune system through “shared” signaling molecules (e.g., and function
cytokines, chemokines, immune cells, neurotransmitters, and hormones) and pathways
Prebiotic Promote growth of Bifidobactera and decrease growth of pathogens in the gut Reduced bacterial translocation

oligosaccharides
(74,75)

Selenium (80)

L-arginine
(77,78)

Vitamin E (13)

Establishment of immunologic balance through direct interaction with immune cells

Immunostimulant effects (e.qg., proliferation of activated T-cells, improved B-cell function,
and natural killer cell activity)

Increased nitric oxide production (L-arginine precursor of nitric oxide)

Free radical scavenger

due to increased Gl-barrier integrity
Reduction of systemic inflammation

Reduction of systemic infections

Decreased incidence of necrotizing
enterocolitis

Increased cerebral blood flow

Attenuation of injury to pre-
oligodendrocytes

- Volume 77 | Number 1 | January 2015

Pediatric RESEARCH



Agenda

Nutricao parenteral com foco nos Aas e Lipidios
Necessidades basicas na nutricao enteral
“feeding program”

Preparo para alta em melhor condicao e estado
nutricional



NUTRICAO PARENTERAL

Fontes de energia e distribuicao calérica recomendadas :

Proteinas: 15 a 20% (1g=4kcal)
Lipidios: 30 a 40 % (1g=9 a 11kcal)
Carboidratos: 50 a 55% (1g=3,4Kcal)

Meta parenteral para que ocorra a agregacao proteica é de cercade 100a 110
Kcal/Kg/dia.

* Nos 1° dv=no minimo 45 -55 kcal/kg/dia para PTs
* Apds perda de peso inicial: 17-20 g/kg/dia de ganho de peso para PTMBPN previne

falha de crescimento

RECOMENDACAO

1. Progredir a terapia nutricional parenteral até atingir 80-100 Kcal/Kg/dia até o final da 12
semana.

2. Evoluir até atingir a meta caldrica para a idade e crescimento adequado, 90-120

Kcal/dia



AMINOACIDOS: Recomendacdes ESPGHAN 2018

Table: Recommendations for amino acids in PN

R3.1

R32

R33

R34

R35

R36

R3.7

R3.8
R39

R3.10
R3.11
R3.12
R3.13
R3.14
R3.15
R 3.16

R3.17

In preterm infants the amino acid supply should start on the first postnatal day with at least 1.5 g/kg/d to achieve an anabolic state, (LOE 1++, RG A,
strong recommendation)

In preterm infants the parenteral amino acid intake from postnatal day 2 onwards should be between 2.5 g/kg/d and 3.5 g/kg/d and should be
accompanied by non-protein intakes >65 kcal/kg/d and adequate micronutrient intakes. (LOE 1+, RG A, strong recommendation)

In preterm infants, parenteral amino acid intakes above 3.5 g/kg/d should only be administered as part of clinical trials (LOE 2+, RG 0, conditional
recommendation)

A minimum amino acid intake of 1.5 g/kg/d should be administered to stable term infants to avoid a negative nitrogen balance while the maximum
amino acid intake should not exceed 3.0 g/kg/d (LOE 1+, RG B, strong recommendation)

Withholding parenteral nutrition, including amino acids, for 1 week in critically ill term infants while providing micronutrients can be considered (LOE
1+, RG B, conditional recommendation)

A minimum amino acid intake of 1.0 g/kg/d should be administered in stable infants and children to avoid negative balance (LOE 1—, moderate quality,
RG B, strong recommendation)

Withholding parenteral nutrition, including amino acids, for 1 week in critically ill infants and children from 1 month to 3 years while providing
micronutrients can be considered (LOE 1+, RG B, conditional recommendation)

In stable children aged 3—12 years an amino acid intake of 1.0-2.0 g/kg per day may be considered. (LOE 4, RG GPP, conditional recommendation)
Withholding parenteral nutrition, including amino acids, for 1 week in critically ill children aged 3—12 years while providing micronutrients can be
considered (LOE 1+, RG B, conditional recommendation)

An amino acid intake of at least 1.0 with a maximum of 2.0 g/kg/d in stable adolescents may be considered. (LOE 2+ +, RG 0, conditional
recommendation)

Withholding parenteral nutrition, including amino acids, for 1 week in critically ill adolescents while providing micronutrients can be considered (LOE
1+, RG B, conditional recommendation)

Bioavailable cysteine (50—75 mg/kg/d) should be administered to preterm neonates. Higher amounts do not improve outcomes (LOE 1+, RG B,
conditional recommendation)

The lower limit of tyrosine intake should be at least 18 mg/kg per day in preterm infants. (LOE 2++, RG B, conditional recommendation)

The advisable tyrosine intake in term infants is 94 mg tyrosine/kg per day. (LOE 1+, RG B, conditional recommendation)

Glutamine should not be supplemented additionally in infants and children up to the age of two years. (LOE 1+ +, RG A, strong recommendation)
Taurine should be part of amino acid solutions for infants and children, although no firm recommendation can be made upon advisable lower or upper
limits. (LOE 1—, RG B, conditional recommendation)

Arginine supplementation may be used for prevention of NEC in preterm infants (LOE: 1—, RG B, conditional recommendation)

van Goudoever JB, et al., ESPGHAN/ESPEN/ESPR guidelines on pediatric parenteral nutrition: Amino acids, Clinical
Nutrition (2018), https://doi.org/10.1016/j.clnu.2018.06.945



AMINOACIDOS: Recomendacdes ESPGHAN 2018

* Para prematuros iniciar com pelo menos 1,5
g/kg/dia no primeiro dia ; e no 2dv = 2,5-3,5
g/kg/dia

* Rns a termo estaveis devem receber um minimo
de 1,5 g/kg/dia para evitar balanco nitrogenado
negativo e maximo de 3g/kg/dia de Aa

van Goudoever JB, et al., ESPGHAN/ESPEN/ESPR guidelines on pediatric parenteral nutrition: Amino acids,
Clinical Nutrition (2018), https://doi.org/10.1016/j.cInu.2018.06.945



Lipidios-Recomendagoes. -

Contents lists available at ScienceDirect CLIMICAL

NUTRITION

Clinical Nutrition

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

ESPGHAN/ESPEN/ESPR/CSPEN guidelines on pediatric parenteral
nutrition: Lipids
Alexandre Lapillonne ™ *, Natasa Fidler Mis ©, Olivier Goulet “, Chris H.P. van den Akker ,

Jennifer Wu ', Berthold Koletzko £, the ESPGHAN/ESPEN/ESPR/CSPEN working group on
pediatric parenteral nutrition'

1. Emulsodes lipidicas intravenosas devem ser parte integrante da nutricao parenteral
(PN), seja exclusiva ou complementar a alimentacao enteral. ( Forte
Recomendacao)

e 2. Para prematuros, as emulsdes lipidicas podem ser iniciadas imediatamente apds
0 nascimento e nao mais tarde do que no segundo dia de vida e para aqueles em
guem a alimentacao enteral foi suspensa, lipidios podem ser iniciados no momento
da primeira prescricdo de NPT (Forte Recomendacao)

3. Nos recém-nascidos (prematuros e a termo), a ingestao lipidica parenteral ndo
deve exceder 4 g / kg / dia. (Recomendacdo condicional para forte consenso)




Lipidios: Recomendacdes ESPGHAN 2018

* Iniciar nas primeiras 24 horas de vida com 1-2 g/kg/dia. Meta lip

20% 3,5g-4,0/kg/dia no 5 dv.

* Emuls3o lipidica fornecendo um minimo de acido linoléico de 0,25 g /
kg / dia.

* A fim de prevenir a deficiéncia de acidos graxos essenciais (AGE)

em prematuros.
* Lipidios 20% fornece essa dosagem de acido linoleico.

e Dosar trigliceridios (~2 dias) e interromper por pelo menos 24 hs se

superior a 350mg/dl

Lapillonne A, et al., ESPGHAN/ESPEN/ESPR/CSPEN guidelines on pediatric parenteral nutrition: Lipids, Clinical
Nutrition (2018),



Fatores de risco da prematuridade X Emulsdes lipidicas da geracao
atual (6leo de soja) X potenciais beneficios das emulsdes de lipidios
de nova geracao

Risk Factors Risk Factors

* Naive immune system * High DHA demand

+ Impaired gut barrier function * Low DHA stores

* High PG-E2 and LT-B4 pro-inflammatory g * Impaired neurogenesis

signature
* Increased risk of blood steam infections
coagulase negative staphylococci

* Retinopathy prematurity

nefits of nerati mulsion:
» Formation of neuroprotectin-D1
Benefits of New Generation Emulsions + High DHA to LA ratio
* High DHA and EPA concentrations

* Increased formation of anti-inflammatory

PG-E3 and LT-B5 ‘.\
* Formation of D-series and E-series
resolvins, and protectins Gut Barrier Neurodevelopment
Preterm Infant

2
Risk Factors i Risk Factors
» Suppression of bile acid transport £ * Mechanical ventilation and high oxygen
+ Cholestasis concentration
» Oxidative stress * Low glutathione expression

« Elevated oxidant stress from parenteral

Benefits of New Generation Emulsions lipid

* Low phytosterol content

* High vitamin E supplementation Benefits of New Generation Emulsions

+ High DHA and EPA concentrations Hepatic Respiratory + High vitamin E supplementation

* Increased formation of anti- * DHA-mediated lung maturation via
inflammatory PG-E3 and LT-B5 PPAR-y

« Satisfazer as necessidades de LCPUFA n-3 no prematuro ainda é um grande desafio
* Nao ha suficiente evidéncia de beneficio da suplementacao de 6leo de peixe para reduzir
morbidades associadas a NP

Nutr Clin Pract. 2017




Comparacao de diferentes emulsoes lipidicas

Lipidios tradicional X intralipid 20% x SMOF lipid 20%
INTRALIPID 20% = 100% dleo de soja

J—
SMOF lipid 20% 15% oleo de peixe
30% oleo de soja
— 30% TCM
25% 6leo de oliva
Efeito antiinflamatorio
S ——

Estudos demonstram efeito protetor do SMOF Lipid
para colestase em PMT com PN < 1000 gramas

No entanto...
melhor prevencdo de colestase pela NPT é o inicio precoce da nutricao enteral

JPGN 2014



Nutricao parenteral é essencial ao
prematuro com PN< 1000 gramas, mas
nao deve substituir a nutricao enteral

e NE e NP em modelo
experimental por 16
dias:

 Mais massa magra e
conteudo mineral 6sseo
e menos massa gorda
com NE

Stoll B et al J Nutr 2010;140:2193-2200
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Principios nutricionais no neonato de risco

Via de administracao
VIA SONDA GASTRICA (oro ou

Nutricdo enteral naso)
— Preferir naqueles PT< 34 semanas
ou PT disturbio respiratorio
oo precoce
Volume da Nutricao _ A alimentacao transpilérica = sem

Parenteral vantages. > risco de disturbios
gastrintestinais e > mortalidade.

Residuo gastrico

Nao medir de rotina

— Volumes devem ser progredidos de
acordo com a tolerdncia do RN (PT
extremo é mais lento)

 Estudo:ECR-PT <34 sePN=1000g-
1500g,estaveis comparando :
20 ml/kg/d X 30 ml/kg/dia
+vantagens, boa tolerancia

Acta Paediatr 2010;99:42-6; Pediatr Neonatol 2014; 55: 335e340


https://www.researchgate.net/deref/http:/dx.doi.org/10.1016/j.pedneo.2014.02.008

Nutricao enteral
* Leite materno é o padrao ouro nutricional

a (g

The compasition of breast milk changes as (he baby grows - here are just
same of the ingredients that may be praesent

m WL I i b dher i lbiad mmm
: . ’ g.................... mw“

Leite Humano tem efeito trofico sobre a mucosa intestinal
Fatores de crescimento: insulina, fator de crescimento

epidérmico
Estimulo a liberagao de peptideos endogenos (gastrina e
colecistoquinina)




Qualidades do LM do Prematuro

Teor de energia e proteina maior no X
RNPMT que no RN a termo, diferenca .
gue permanece durante todo primeiro
més da lactancia.

LM tem acidos graxos 6mega 3,
promovendo maior desenvolvimento
cerebral que formulas.

Nucleotideos=formacao de flora
microbiota e imunogenicidade

LM predomina
bifidobactérias=probidtico
LM oligassacaridios e células tronco

LM fornece crescimento harmonico,
com ganho de peso adequado nos
primeiros anos de vida

Modulador da microbiota intestinal




Necessidades nutricionais diarias do pré-termo

Oferta energética, de macronutrientes, calcio, fosforo, ferro e vitaminas
lipossoluveis e pela ingestdao de 200 ml/kg de LM

Necessidades Leite Humano
Calonas (Kcal/kg) 120-130 138
Proteinas (g/kg) 2535 20*
Gorduras (g/kg)) 6,0—-80 7.8
Carboidratos (2/kg) 10- 14 132
Calcio (mg/ke) 150— 175 50**
Fosforo (mg/ks) 90— 105 26+
Ferro (mg/kg) 2—4 02+*
Vitamina A (Ulkg) 1000 780°
Vitamina D (Ulkg) 400 =
Vitamma E (Ul/kg) 6—12 2.0¥
Vitamina K (mcg/ke) 510 03

Adaptado por Rita C Silveira de Greer FR. Semin Perinatol. 2007; 31: 89-95.



Recomendacoes nutricionais para
RNMBPN

World Rev Nutr Diet. Basel, Karger, 2014, vol 110, pp 297-299

Mutrient Current Current LSRO, 2002 Tsang et al., 2005 ESPGHAN, 2010
recommendation recommendation (formula-fed infants (per kg/day) (per kg/day)
(per kg/day) (per 100 kcal) only, per kg/day)

Fluids 135-200 - NS 150-200 135-200

Energy, kcal 110-130 - 100-141 110-120 110-135
(85-95i.v.)

Protein, g 35-45 3.2-4.1 3.0-43 3.0-3.6 4.0-4.5 (<1 kg)

3.5-4.0(1-1.8kg)

Lipids, g 48-6.6 44-6 53-68 4.8-6.6 (<40% MCT)

Linoleic acid, mg 385-1,540 350-1,400 420-1,700 (4-15 E%) 385-1,540

a-Linolenic acid, mg =55 »50 90-270 (14 E%) »55

DHA, mg (18-) 55-60 (16.4-) 50-55 NS NS 12-30

EPA, mg <20 <18 NS NS (<30% of DHA)

AA, mg (18-) 35-45 (16.4-) 32-41 NS NS 18-42

Carbohydrate, g 11.6-13.2 10.5-12 11.5-150 lactose: 3.8-11.8 11.6-13.2

lactose 4.8-15.0 oligomers: 0-8.4

Sodium, mg 69-115 63-105 46.8-75.6 0-23 69-115

Potassium, mg 78-195 M-77 72-192 0-39 66-132

Chloride, mg 105-177 95-161 72-192 0-35 105-177

Calcium, mg 120-200 109-182 148-222 120-230 120-140

Phosphate, mg 60-140 55-127 98-131 60-140 60-90

Magnesium, mg 8-15 7.3-136 8.2-204 7.9-15 8-15

Iron, mg 2-3 1.8-2.7 2-36 0-2 2-3

Zing, mg 1.4-25 1.3-23 1.32-18 0.5-0.8 1.1-2.0

Copper, ug 100-230 90-210 120-300 120 100-132



Doenca metabolica 6ssea é um risco

TABLE 1
Mineral requirements of preterm infants with different weights'

Weight
500 to 1000 to 1500 to
Requirements <1000 g <1500 g <2000 g
Calcium, mg - kg ' - d™' 184 178 173
Phosphate, mg - kg " - d ° 126 124 120
Magnesium, mg - Kg - d 6.9 6.7 6.4
Sodium, mg - kg~ ' - d™' 3.3 3.0 2.6

'Modified from reference 53 with permission from Karger.

Am J Clin Nutr 2016;103(Suppl):6485-78S.



Aleitamento materno no prematuro

* LM exclusivo apos a alta da UTIN sem suplementac¢ao
o Associado com taxas de crescimento mais lentas

o Deficiéncias nutricionais: hiponatremia, hipoproteinemia, deficiéncia
de Zn, doenca metabdlica dssea...

Figure 5. Forest plot of comparison: | Fortified breast milk versus unfortfied breast milk, outcome: 1.3
Head growth (cmiwlk).

Fartifiad Lirfortanied Mean Dierenoe Mean Terance
Shuchy or Suboroug Mean 5D Total Mean S0 Total  Welght IV, Fied, 95% O Year IV, Fixed, 95% C1
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Forcelli 15492 0.7 03 10 or 0l 1a 3.0% 000[-00% 0.23] 19493
Lucas 1956 .01 047 137 0485 D35 138 157% 006[-004, DC168] 1995 B
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1.3.3 Trials conducted in low- or middbe-income Courntr ies
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Copyright € 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Multi-nutrient fortification of human milk for preterm infants (Review)

Testron subaraun difgrences; Ghi= 074, d1= 2P =069, F= 0%



[Intervention Review]

Multi-nutrient fortification of human milk for preterm infants

Jennifer VE Brown', Nicholas D Embleton?, Jane E Harding?®, William McGuire®

Patient or population: preterm infants
Setting: healthcare setting
Intervention: fortified breast milk
Comparison: unfortified breast milk

Qutcomes Anticipated absolute effects® (95% Cl) Relative effect Number of participants Quality of the evidence
(95% C1) (studies) (GRADE)
Risk with unfortified breast Risk with fortified breast
milk milk

Weight gain (g/ kg/ d) Comparator Mean weight gain was 1.81 - 635 [a=Ta=Ton T}
g/kg/d more {1.23 more to (10 RCTs) Low =&
2.4 more)

Length gain {cm/wk) Comparator Mean length gain was 0.12 - &55 @B
cm/wk more (0.07 maore to (8 RCTs) Lo 2.5
0.17 more)

Head growth (cm/wk) Comparator Mean head growth was 0. - &R5 acfaslasiy
08 cm/wk maore (0.04 more (8 RCTs) Moderate®
to 0.12 more)

Mental development index Comparator Mean MDIwas 2.2 more (3. - 245 acfaslasiyy

(MDI) at 18 months 35 fewer to 7.75 more) (1 ACT) Moderater

Psychomotor development Comparater Mean PDI was 2.4 more (1. - 245 [ecfe=lesiy

index (PDI) at 18 months 9 fewer to 6.7 more) (1 RCT) Moderates

Mecrotising enterocolitis Study population AR 1.57 882 [a=Ta=Ton T}

(0.76 to 3.23) {11 RCTs) Low &4
26 per 1000 40 per 1000
(10 tn RO

Cochrane 2016



Composicao de Leites

LM F Pre-Termo | F transicao F Termo
Proteinas 1,1 2,4 2,1 1,4
(g/100ml)
Energia 67/100m| 80,4/100ml 75/100ml 67/100m|
(Kcal)
gordura 3,9 4,1 4,0 3,6
(g/100ml)
Carboidrato 6,6-7,2 9 7,8 7,5
(g/100ml)
Osmol 290-300 310 310 275
Ca/P 28/14 134/67 90/50 41/21

Adaptado de ESPGHAN Committee on Nutrition: Feeding preterm infants after hospital discharge JPGN 2006 42:592-603




SUPPLEMENT www.jpeds.com « THE JOURNAL OF PEDIATRICS

®

Cremi Mgk

Clinical Benefits of Milk Fat Globule Membranes for Infants and Children

Olle Hernell, MD, PhD’, Niklas Timby, MD, PhD', Magnus Domellof, MD", and Bo Lonnerdal, PhD?

Membrana com
camada triplice de
fosfolipides e
proteinas
localizadas em

Ml
diferentes

®
O * | f Glycerophospholipids
= 1 st camadas

O ‘, Cholesterol

& , Glycosphingolipids

’__\’/\w
J pediatr 2016;1735:560-5
Figure. Schematic drawing of the release of the milk fat globule and composition of the MFGM. lllustration by Erik Domellof.

Membrana de glébulos de gordura do leite

Em estudo: potencial beneficio da suplementacao em prematuros
J Pediatr Gastroenterol Nutr 2013;57:535; Acta Paedr 2013: 102:1067




Uso da Formula Pds-alta para o Prematuro

Indicacao: Prematuros com: |G < 34 semanas*

Peso Nasc < 1.800g?

Prematuros de MBP ao nasc (PN<1.000q)
e/ou P<2.000g a alta3

Quando Iniciar: PT pronto para Alta Hospitalar?,
Peso aproximado 1.800gramas °

Até Quando?
Até 6 a 9 meses (Idade Corrigida — IC)?
Até 40 semanas IC , mas possivelmente até 52 sem IC3

A decisao deve ser individualizada para otimizar a trajetoria de

crescimento durante o primeiro ano de vida
(AAP Committee on Nutrition. Pediatric Nutrition Handbook. 2014 - Chapter 5)

1.0regon Pediatric Nutrition Practice Group. Nutrition Practice Care Guidelines for Preterm Infants in the Community. 2013.
2.Guidelines - Baylor College of Medicine, Houston Texas. 2013—-2014, Section of Neonatology, Pediatrics

3.Lapillone A. Feeding the preterm infant after Discharge in Koletzko B, Poindexter B, Uauy R. Nutritional Care of Preterm Infants.
Basel, Karger, 2014, vol 110, pp 264.

4.American Academy of Pediatrics. Hospital Discharge of the High-Risk Neonate. Pediatrics 2008; 122:1119-1126

5.Bhatia J. Post-Discharge Nutrition of Preterm Infants. Journal of Perinatology 2005, S15-516




Because the brain needs

O peso dos deficits nutricionais ™ mmoerer

Abordagem nutricional diferenciada &

Displasia Broncopulmonar e Cardiopatias Congénit
energético ~“25% maior
— Dieta hiperproteica e hipercaldrica

— Alimentagdo suplementar com altas ofertas de p

minerais e oligoelementos além de LC-PUFAS (ESPGHA
Committee )

— Oferta minima de 140/150 kcal/kg/dia (1cal/ml), lipidios
(50-60% da tx caldrica); Proteinas — 1.6g/100ml;
suplementar calcio e fosforo e zinco

Enterocolite Necrosante cirurgica

— LM ou Férmula Pos Alta para o PMT em pequenos volumes
— Intestino curto

Doenca Metabdlica Ossea

Silveira RC (coord) Manual Seguimento ambulatorial do prematuro de risco- SBP.
J Perinatol 2000, 20:87-91;Atkinson SA, J Nutr 2001;131:942S-6S



Fatores que contribuem para a intolerancia
alimentar

* Menor idade gestacional e mais baixo peso

e Atraso no inicio da alimentacao enteral, presenca de asfixia,
SDR, sepse...

 Desenvolvimento da microbiota intestinal
— Variavel com tipo de parto
— |G, doencas
— Tipo de alimentacao enteral

 Mudancas hemodinamicas (PCA)

Refluxo gastroesofagico
— RGE é comum no prematuro
— Doenca do RGE é menos comum-Dificil diagnosticar e tratar

Am J Clin Nutr 2016;103(Suppl):6485-78S



Feeding Program

Primeira oferta VO
apos Estimulagéo

* Intervencao com treino de degluticao melhora
na habilidade de alimentacao

* |nicio da alimentacao via oral e obtencao da
alimentacao exclusiva via oral em um curto
periodo de tempo, com prontidao para via oral
em idades gestacionais mais precoces.



Programa de estimulacao motora oral

Tactile extra-, peri-, and intraoral manipulation once a day for 15 minutes during 10 days

Cheek Upper lip Lower lip Upper lip curl Lower lip curl Upper gum
Start of the
Program >, &
3 1 Wks 4x each cheek 4x 4x 2x 2x 2x
2min 1min Imin 1 min 1 min 1 min
Lower gum Internal cheek Lateral borders of the tongue|| Midblade of the tongue Elicit a suck pacifier Elicit a suck pacifier

2x 2x each cheek 2x each side 4x
1 min 1 min 1 min 1 min 1 min 3 min

ECR: 7 minutos para estimulacdo perioral ; intraoral por 5 minutos e 0s  Fucile etal. 2002
ultimos 3 minutos suc¢cao nao nutritiva

Silveira RC et al. Platform Presentation Society for Pediatric Research PAS-SPR 2017



Praticas nutricionais e resultados

Past history Current status

« |LUGR * |Increased needs or losses
« Poor growth and nutrition » Postnatal age

= Gestation = Gut function

A

Key outcomes
Short-term Medium-term Long-term
« Weight gain * Infant growth « Cognition
« NEC * Neuro-development « Cardiovascular health
« Respiratory function « Type |l diabetes

FIGURE 1 Mutritional status and key outcomes.

Nutrition Infant in Embleton ND and Tinnion RJ, vol 5 (6), 374; 2009



Intervencoes nutricionais precoces para

otimo crescimento e desenvolvimento
“eaccowcemon | peeswwicy [ cuomes | weowna | wewier | cuiooo

* Complementary feeding education smd provision
. F:II:: .|:|I|;| mmﬂuﬂ“ « Balanced pratein-energy * Skilled birth attendance o g initiation of P 2 n
and sUpplemeniation supplemeniation - Delayed cond clamping breastfeeding * Supplementary feeding
* Family planning « MMN supplementation « Continunus maternal ;nn:mm'rh breastecding * MMM supplementation
r B momths
u supporl = Witamin A supplementation
* Intermittent preventive » Routine immunizations
« Adolescent health therapy and bed nets For premssians neonates:
aid nutritlon services Far imminent premsabers hirth: = Hygienic birth practices = BC » Water, sanitstion, sl hygiens (WASH) interventions
» Antenatal corlicosterids * Topécal smalNsnt terapy
} * Mapnesiom sulphate = Intermittent preventive therapy and bed nets
. + Infection screening and .
v Sapporive care antibiotic treatment for Zinc treatment for diarrhosa
premsstars membrane rupture * Emergency obstetric cars ;;hm;ﬂmlm:mh B ey
* Mental health supporl g ping cessation « Neanatal resuscitation encephalopathy
+ « Preeclampsia treatment » Therapeutic foods far acute malmutrition

OPTIMAL NUTRITION = REDUCED DISEASE BURDEN = NEUROPROTECTION = RESILIENCE

FUTURE IMPACTS
KEY FETAL OUTCOMES KEY CHILD OUTCOMES » PHYSICAL AND COGNITIVE ABILITIES

= SCHOOL PERFORMANCE

» APPROPRIATE GESTATIONAL GROWTH * TERM BIRTH . .
« NORMAL EMBRYONIC DEVELOPMENT @ * NORMAL NEURODEVELDPMENT ﬁ . Egﬂfg?:r:lﬁn” e
* DPTIMAL LINEAR GROWTH

= ECONOMIC PRODUCTIVITY
* NON-COMMUNICABLE DISEASES
* INTERGENERATIONAL EFFECTS

Vaivada T, Gaffey MFE Bhutia ZA. Promoting Early Child Development With Interventions in Health and Nutrition: A Systematic Review. Pediatrics
2017 140{2)-e20 184308



Manejo nutricional deve iniciar:Logo apds nascimento do prematuro;
Mantido na internacao neonatal; Continuado apds a alta

O GRANDE OBJETIVO E CRESCIMENTO HARMONICO

Imagens com permissao

resilveira@hcpa.edu.br Obrigada I



mailto:rcsilveira@hcpa.edu.br

VI Encontro Internacional de

e IV Simpaosio Interdisciplinar de Atencao ao Prematuro

11 A 13 Abril 2019 | Hotel Wish Serrano - Gramado/RS

Informacoes e inscricoes:
www.encontrodeneonatologia.com.br | 51 3332-6840

Dr. Magnus Domellof PhAD  Dr. Mike 0’Shea  Dr. Ola D. Saugstad PhD  Dr. Satyan Lakshmirusimha  Dr. William E. Benitz
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