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Liéu phap dinh qlu’c"rng t6'i wu cho tré sinh non nhe can
Tw khuyén cao dén thwc hanh I1am sang

BSCK2. Nguyén Thanh Thién
TK HSSS - BV Nhi éng 2

Dinh dwéng cho tré sinh non nhe céan

- V&n dé co ban quan trong

. Lién quan dén sy phat trién, bénh tat va di chirng

. Can thiép dinh dwéng s&m gép phan cai thién tién lwong than kinh
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Figure 2. Nutrients needed for normal brain development.

Cormack BE et al (2019), Nutrients; 11(9):2029
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Cormack BE et al (2019), Nutrients; 11(9):2029
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Tré non thang

- Tam cé nguyét cubi: thai phat trién nhanh nhét
. Sanh non — gian doan dét ngdt ngudn cung cap dinh duéng

- Can phuc hdi hoat dong chuyén hoa bao thai — Ngtra sut can, duy tri da phat trién,
day E bt kio tana trwdna trona tl cuna

Estimated Protein and Energy Requirements to Achieve Fetal Growth

Weight (g) Protein (/kg/day) Energy (callkg/day) Protein/Energy (/100 kcal)
500-700 40 105 38
T00-900 40 108 37
900=1200 40 119 34
1200-1500 39 125 31
1500-1800 36 128 28
18002200 34 131 286

Based on the factorial method (Zegler EE. Meating the nutritional needs of the low-birth-weight infar. Ao Nerr Medab 2011, 58(Supod 1):8-18).
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m Estimated Maintenance Fluid Requirements

DAILY FLUID REQUIREMENTS (mL/kg)
Birth weight (g) Day 1 Day 2 Days 3-6 Day 7+

<750 100-140 120-160  140-200 140-160
750-1000 100-120 100-140  130-180 140-160
1000-1500 80-100 100-120  120-160 150
>1500 60-80 80-120  120-160 150

Suggested Daily Parenteral Intakes for Extremely Low and Very Low Birth Weight Infants
Component ELBW VLBW
(units/kg per day) Day 0’ Transition" Growing Day 0 Transition” Growing
Energy (kcal) 40-50 70-80 90-100 40-50 60-70 90-100
Protein (g) 2.0-3.0 35 3540 2.0-3.0 3.0-35 3.0-35
Glucose (g) 7-10 8-15 13-17 7-10 8-15 13-17
Fat (g) 2 2:3 34 2 2-3 3
Na (mEq) 0-1 2-4 3-7 0-1 2-4 3-5
Potassium (K) (mEq) 0 0-2 2-3 0 0-2 2-3
Chloride (mEq) 0-1 2-4 37 0 2-4 37
Calcium (mg) 20-60 60 60-80 20-60 60 60-80
Phosphorus (mg) 0 45-60 45-60 0 45-60 45-60
Magnesium (mg) 0 3.0-7.2 3.0-72 0 3.0-7.2 3.0-7.2
ELBW, Extremely low birth weight; VLEW, very low Disth weight.
“Recommended parenteral intakes on the first day of life.
"Period of transition 1o physiologic and metabolic stability. For most premature neonates, this occurs betwieen 2 and 7 days.
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Table: Recommendations for carbohydrates

RS5.1 The amount of glucose to be provided by PN should be guided by [1] the balance between meeting energy needs and the risks of overfeeding/excess glucose load
[2], phase of illness (acute, stable, recovery/growing) [3], macronutrient supply by enteral and parenteral nutrition, and (4] glucose administered outside enteral
and parenteral nutrition, e.g. with medication (GPP, conditional recommendation)

R52 Excessive glucose intake should be avoided because it may be responsible for hyperglycemia (LoE 1-, RG A, strong recommendation), causes increased
lipogenesis and fat tissue deposition together with subsequent liver steatosis and enhanced production of VLDL triglycerides by the liver (LOE 2+, RG B, strong
recommendation), and may cause increased CO, production and minute ventilation (LoE 2+, RG B, strong recommendation)

R53 Glucose intake does not lower protein catabolism in the acute phase of critical illness (LoE 1, RG A, strong recommendation)

R54 Recommended parenteral glucose supply in (pre)term newborns in mg/kg per min (g/kg per day) (LoE 2+, RG B, conditional

Day 1 Day 2 onwards
Start with Increase gradually over 2—-3 days to
Preterm newborn 4-8(5.8-11.5) Target 8-10(11.5-144)
Min 4 (5.8); max 12 (17.3)
Term newborn 25-5(3.6-72) Target 5-10 (7.2-14.4)

Min 2.5 (3.6); max 12 (17.3)

R55 Newborns < 28 days of age, who have an episode of acute iliness such as infection or sepsis, should temporarily receive the carbohydrate supply of day 1 (R5.4),
guided by the blood glucose levels (GPP, conditional recommendation)

ESPGHAN/ESPEN/ESPR/CSPEN guidelines on pediatric parenteral
nutrition: Carbohydrates

D. Mesotten * ", K. Joosten ", A. van Kempen °, S. Verbruggen ", the ESPGHAN/ESPEN/
ESPR/CSPEN working group on pediatric parenteral nutrition’

Table: Recommendations for amino acids in PN

R31

R32 parenteral amine acid intake from postnatal day 2 ds should be betw QSMMBJMﬂMM
intakes =65 kealfkgfd and adequare micronutrient intakes, (LOE 1+, RG A, strong recomme

R33

R34 A minimum amino acid intake of 1.5 gfke/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 glkg/d (LOE 1+, RG B, strong recommendation )
R35 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 )

R36 A . . . .
x{ ESPGHAN/ESPEN/ESPR/CSPEN guidelines on pediatric parenteral
R37 W e . .
o nutrition: Amino acids
R38 In
30 W Johannes B. van Goudoever * ", Virgilio Carnielli °, Dominique Darmaun *,
R0 a1 Miguel Sainz de Pipaon “, the ESPGHAN/ESPEN/ESPR/CSPEN working group on pediatric
i wl parenteral nutrition’
1+, RG B, conditional recomme ndation)
R312 available cy: 0 1 kgl
R313 ! it ¢ i a ST T y ; "
R34 ‘The advisable tyrosine intake in term infants is 94 mg tyrosine/kg per day. (LOE 1+, RC B, conditional recommendation)
R3a5
i 3,:(:' “Taurme should be part of amino acd selutions for infants and children, although no firm recommendation can be made upon advisable lower or upper

limits. (LOE 1—, RG B, conditional recommendation)
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Amino acid dac biét

. Cysteine la co chét chinh cla glutathione (chirc ndng chéng oxy hoa), duy tri kha nang oxy hoa
khtr va can bang n6i mdi Ca

- Tyrosin |a tién chat ctia dopamin
- Thiéu taurin l1am tadng & mat & so sinh
- Arginin a tién chat ctia NO, thiéu Arginin c6 lién quan dén VRHT va cao &p phdi dai déng

- Glutamin c6 sén lwong 16N trong co thé ngudi, cung cip thém glutamin cé thé lam gidm ndng

do tyrosin va phenylalanin trong mau

&4 120 75 &3 123
18 L0 052 1= o
[ [} o ] o
@ydne 40 kS +2 32 ik
Proline 30 i a7 a5 E1
Tavrine” 06 035 04 as ol
Tyriuine aas 2 42 o G4
Subtotal iz 3 285 w3 54
on-ssentiz] amdine adds feelght™)
Alanine B 54 53 a8 0
Asparagine o ] 0 o o
Aspartic acid (asparans) &0 13 o 63 51
Chimmic acd (gnamaw| 100 50 a 108 81
Crnithing’ 25 3 o o o
Serme 48 48 27 58 50
Subtrtal 05 14 17 nE 55
Other{mmoliL)
Acetate o ay L) o 45
Chiaride 15 =3 o a o
5 a o
o a ]
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R41 In paediatric patients, intravenous lipid emulsions (ILE) should be an integral panIf parenteral ition (PN) eil xclusive or to
enteral feeding. (LoE 1, RG A, strong recommendation for)

R42 In preterm infants, lipid emulsions can be started immediately after birth and no later than on day two of life and for those in whom enteral feeding
has been withdrawn, they can be started at time of PN initiation. (LoE 1—, RG A, strong recommendation for)

R43 In preterm and term infants, parenteral lipid intake should not exceed 4 g/kg/day. (LoE 4, GPP, conditional recommendation for)

R44 In children, parenteral lipid intake should be limited to a maximum of 3 g/kg/day. (LoE 34, RG 0, conditional recommendation for)

R45 In order to prevent essential fatty acids (EFA) deficiency in preterm infants a lipid emulsmn dosage providing a minimum linoleic acid (LA) intake of
0.25 g/kg/day can be given. This lipid d intake of id (LNA) with all lipid registered
for paediatric use. (LoE 2, RG 0. strong recommendation for)

R46 In order to prevent EFA deficiency in term infants and in children a lipid emulsion dosage providing a minimum LA intake of 0.1 g/kg/day can be
given, which also provides an adequate intake of LNA with all ILEs currently registered for paediatric use. (LoE 3—4, RG 0, conditional
recommendation for)

R47 In preterm infants, newborns and older children on short term PN, pure soybean oil (SO) ILEs may provide less balanced nutrition than composite

ILEs. For PN lasting longer than a few days, pure SO ILEs should no longer be used and composite ILEs with or without fish oil (FO) should be the first
choice treatment (LoE 1-, RG A, conditional recommendation for)

R48 In preterm infants, ILEs should be protected by validated light-protected tubing. (LoE 1, RG B, strong recommendation for)

R49 In infants and children, 20% ILEs should be the first choice treatment (LoE 1, RG B, strong recommendation for)

R4.10 In newborns including preterm infants, routine use of ILEs should be continuous over 24 h (LoE 2+ -+, RG B, conditional recommendation for)

R4 If cyclic PN is used, for example for home PN children, ILEs should usually be given over the same duration as the other (LoE 4, GPP,
strong recommendation for)

R4.12 In paediatric patients, prarln should not be gven \mlh lipid mfusmn on a routine basis, (LoE 3—4, GPP, conditional recommendation for)

R4.13 Carnitine mashe. xnected to raceive PN for more than 4 wesks or in. infants on an
individual basis (LoE 3

T n critically il paediarr] ESF GHAN[ESPEN/ESPR/ CSPEN guidelines on pediatric parenteral e
Available evidence rais| pyutrition: Lipids ow
to differentiate potent} )

BAI In paediatric patients \ Ajmwandne ne ™ *, Natasa Fidler Mis *, Olivier Goulet %, Chris HP. van den Akker ©, P2
are recommended. ILE} o nicer Wi | Berthald Koletzko ¥, the ESPGHANJESPENJESPR/CSPEN working group on
requirements (LoE 4, ]

R4.16 Case reports have sugg| Pediatric parenteral nutrition Il-
designed trials (LoE 34, GPP, conditional recommendation 10r)

R4.17 In patients with i ia, serum tri i ions should be monitored and a reduction of parenteral lipid
dosage may be (LoE 34, GPP, conditi ion for)

R4.18 As part of measures to reverse IFALD in paediatric patients, a discontinuation of SO ILE, a reduction of other ILE dosage and/or the use of composite
ILE with FO, should be considered along with the treatment and management of other risk factors (LoE 2+, RG B, strong recommendation for)

R4.19 The use of pure FO ILE is not recommended for general use in paediatric patients but may be used for short-term rescue treatment in patients with
progression to severe IFALD, based on case reports. (m 3-4, GPP wnonional recommendation for)

R420 Markers of liver integrity and function, and trij be i regularly in patients receiving ILEs,

and more frequently in cases with a marked risk for hyperlipidaemia (e.g. patients with high lipid or glucose dosage, sepsis, catabolism, extremely
low birth weight infants) (LoE 2, RG B, strong recommendation for)

R421 Reduction of the dosage of ILEs can be considered if serum or plasma triglyceride concentrations during infusion exceed 3 mmol/L (265 mg/dL) in
infants or 4,5 mmol/L (400 mg/dL) in older children (Lo 4, GPP, conditional recommendation for)

Thé hé 1 Thé& hé 2 Thé hé 3 Thé hé 4

1960 1980s 1990s Hién tai
: >

Soybean il Soybean Oil Soybean Oil + Fish Qil
(Intralipid) + MCT Olive oil (Omegaven)
(ClinOleic)
Fish Qil + MCT + Olive
Qil + Soybean Oil
(SMOFlipid)

Tinh gay viém thap
Tinh gay viém cao (Less Pro-Inflammatory)
(More Pro-Inflammatory) + Tinh chéng viém
(Anti-inflammatory)

AREELS.
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ESPGHAN/ESPEN/ESPR/CSPEN guidelines on pediatric parenteral
nutrition: Calcium, phosphorus and magnesium

W. Mihatsch ™", M. Fewtrell °, Q. Goulet *, C. Malgaard “, ].-C. Picaud °, T. Senterre /, the
ESPGHAN/ESPEN/ESPR/CSPEN working group on pediatric parenteral nutrition'

* Department of Pediatrics, Wim University, Ulm,

b Childhoad Nutrition Reseqreh Centre, UCE frstitute af Child Health, Landon, UK

* CHU Faris - Hopital Necker-Enfonts Malades, Paris. Frunce

9 Department af Nurritan, Etercise gnd Sports, Universty of Copenhagen, and Pedizmic Nurritfon Uniy, Copenfagen University Hospinal, Rigshospiraler,
Denmark

® Servicr de Né logie et réanimation Re Hopital de la Croix-Rousse, and Dept. of Pediatrics, Claude Bernard University, Lvon, France
! Service e Cenrre Régional (CHR) de ln Citedelle, and Cenere Hospitalior Dniversitaire (CHL de Lage, Lisge
University. Licge. Belyium

RE1 In infants, children and ad ole scents on PN appropriate ameunts of Ca, ' and Mg should be previded to ensure optimal growth and bone mineralization (GPF,
strong recommendation)

RB2 The mineral accresion of the fetus, healthy infant, child, and adolescent may be used as a reference for Ca. P and Mg provision (GPP, conditional
recommenelation)

R83 In the individual infant appropriate PN should provide a simubtaneous slight surplus of Ca, P, and Mg to ensure optimal tissue and bone mineral accretion
(G, conditional recommendation)

RE4 Cainlusion may be used for prevention and reatment of early neonatal hypocalcasmia that is common and generally nol associated with obvious clinical
problens such as tetany (GPP, conditional recommendaion)

R85 In preterm infants on PN who were exposed to maternal Mg therapy, Mg intakes need to be adapted to postnatal blood concentrations {LoE 2, RG B,
conditional recommendation )

RE& Acidic solutions packaged in glass vials, such as calcium gluconate, are contaminared with aluminum and should not be used in PN (LoE 3, RC 0, stroag
recommendation)

R8T It is recommended to use GigARIGEA SN0 RSt for compounding of PV solutions to prevent precipitation (GFP, strong /)

R84 The adequacy of Ca and P intakes in preterm infants can be adjusted until both stast being excreted simultaneously with low urine concentrations
[:-1 el L) mﬂlumr ofa ;Iigllt surplies [esm'apnlmd evidance derived from enteral nurriton LaElhzrudlag MG B mnun.al remnunenda‘rlnn:

RBS The | intake for calcs and sum intake in newborns hildren on  nutrition i kidis

a5 follows (LoE 2, 3 and 4, RG 0. conditional recommendation |
Age Ca mnsl () kg /d Pl [W\ Mg mmal (mg)ikgld

Preterm infants durng the fest days of life 1.0-20 [31-62) 0.1-02(2.5-5.0)
0.2-0.3 (5.0~7 5} infants
[é 5 0102 (24-5)
7-12m 05 (20} 0.5{15) 015 (4)
-1y 025-0.4 [10-16] 0.2-07 [6-22) 0.1(24)
“Includes term mewbamns,

RBID I preterm infants with intrauterine growth restriction on PN careful monitoring of the plasma phosphate concentration wirhin the first days of life is
required to prevent severe hypophosphataemia that can result in muscle weakness, respiratory filure. cardiac dysfunction, and death (LoE 3. RG 0. strong
lemmmylia\!nn)

RE11 first daysiof ife lower Ca. Pand Mg | : n ded 1 rm infanits {Tabie 1) Lok

REIZ le-h ) and protein snd it s re T o AL P i bl
m reduce the incidence of sarly postatal hypercalcaemia and hwaphnspl\amcmla (LoE 2, B B, strong recommendarion)
RB13 Ier indants and children on P regular monitoring of the individual alkalive phosphatase, Ca, P and Mg serum concenirations and Ca and P urine
concenirations is requived (Extrapolated evidence from Lo 2 and 3 studies, RG 0. strong recommendation)
R&14 In infants and children an lang term PN the risk af metabalic hane disease requires pericdic monitaring aof Ca, P, vitamin [ and bane mineral status Lok
2 +and 3, RG 0, strong recemmencdation |
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Ca&P

- Growpone 10% (0.22 mmol/ml), Phosphorus Aguettant (0.66 mmol/ml)
- Giai doan dau: Ti1& Ca/P ~ 0.8-1

— 4 ml/kg Growpone (0.88 mmol/kg)

1.5 ml/kg Phosphorus Aguettant (1 mmol/kg)
.- Giai doan tang twéng:Ti lé Ca/P ~ 1.3

— 12 ml/kg Growpone (2.6 mmol/kg)

3 ml/kg Phosphorus Aguettant (2 mmol/kg)

R91 Infants and children receiving PN should par Lok 4, RG 0, strong

®92 possible (Log 4.
RG 0, strong recommendation)

RO3 f possible. Lipid- acnin K. which

o sk "high levels. (Lo€ 4, KG 0,

strong recommendation)

R94 for vitamis inl; Table 1
of this chapter. However, these are based mainly on expert opinion. (GPP, conditional recommendation)

ROS D) is not of lack of evidence for adequate benefits. In patients on
fong. based on clinical indications. (LoE 4. RG 0, conditional recommendation)

®96 700 A term infants 150300 ug/kg/day (or 2300 1 (697 ug)iday).

and older children 150 ug/day. (Lok 3, RG 0, strong recommendation) N

L ipid

There
emuision whenever possible. (Lo€ 3. RG 0. strong recommendation)

day), and older children 400600 IUjday. (LoE 3, RG 0, strong. -

R99 Paediatric patients recefving long-term PN should be monitored periodically for vitamin D deficiency. In patients with 25 (OH) vitamin D serum
concentrations <50 nmol/L. additional supplementation with vitamin D should be provided. (LoE 3, RG 0, strong

R910  Onal D should PN as well

parenteral nutrition. (LoE 3, RG 0, strong

recommendation)

ROI1  The total dose of vitamin E should be <11 mg/day for infants and children below 11 years, when new (at emwlsions containing LC-PUFAS and vitamin E are
given. (Lok 2.+, RG B, strong recommendation)

For preterm the total dose of vitamin £ should be between 2.8 and 3.5 mg/kg/day. but should not exceed 11 mg/day. (Lok 2+, RG B, strong

R9I3  To properly assess vitamin £ status, the Efotal serum hpids (GPP. conditional recommendation)

R904 Preterm and term infants up to 12 months of age o0 PN should receive 10 ug/kg/day, and older children 200 ug/day of vitamin K. (Lo 3, RG 0, strong.
recommendation)

R91S k infants status, but. spec (L0 3, RGO,
conditional recommendation)

R916  Undercarboxylated Serum Vicamin K-Dependent Proteis be of subclinical vitamin K deficiency for at-risk patient
roups and should be used when Jocally available. (LoE 3, RG 0, conditional recommendation)

R917 specific

according o locs (LoE 4, RG 0. strong.

R918  Preterm and term infants up to 12 months of age on PN should receive 1525 mg/kg/day, and older children 80 mg/day of vitamin C. (LoE 3, RG 0, strong
recommendation

R919  Preterm and term infants up to 12 months of age on PN 35 . 1.2 myjday of thiamine. (GPP, conditional

R920  Preterm and term infants up to of. receive 0. and older children 1.4 mg/day of riboflavin. (GPP. condicional

R921  Preterm and term infants up to 12 manths of age on PN should receive 0.15-0.2 mg/kgiday, and older children 1.0 mg/day of pyridoxine. (GPF, conditional
recommendation)

R922  Preterm and term infants up to 12 months of age on PN should receive 0.3 ug/kg/day, and older children 1 ug/day of cobalamin. (GPP. conditional
recommendation

R923  Preterm and term infants up to 12 months of age on PN should receive 4-6.8 mg/kg/day, and older children 17 mg/day of niacin. (GPP. conditional

recommendation)
R924  Preterm and term infants up to 12 months of age on PN should receive 2.5 my/kg/day, and older children 5 mg/day of pantothenic acid. (GPP, conditional
recommendation]

R925  Preterm and term infants up 10 12 months of age on PN should receive 5-8 ug/kg/day, and older children 20 ugiday of biotin. (GPP, conditional
recommendation)

Preterm and term Infants up to 12 months of age on PN should receive 56 g/kg/day and older children 140 ggiday of folic acid. The adequacy of current
needs (LoE 3, RG 0, strong.
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Recommended doses for parenteral supply of fat soluble and water soluble vitamins for pretern infants, infants and children.

Infants — 12 months

Children and adolescents 1-18 years

Table 1

Preterm infants

Vitamin A” F00-1500 Wfkg/d (227-455 ug/kg/d)

Vitamin D" 200-1000 1U/d or 80400 [U/kg/d

Vitamin E° 28-35mg/kg/d or 2.8-35 [Ujkg(d

Vitamin K 10 ugfkg/d (recommended, but currently
not possihle)”

Vitamin € 15-25 mg/kg/d

Thiamine 0.35-0.50 mg/kg/d

Riboflavin 0.15-0.2 mg/kg/d

Pyridoxine 0.15-0.2 mgfkg/d

Niacin 4-6.8 mg/kg/d

Vitamin B12 0.3 ug/ke/d

Pantothenic acid 2.5 mg/kg/d

Biotin 5-8 ug/kg/d

Folic acid 56 pgfkg/d

150-300 ug/kg/d or 2300 TUjd (697 ug/d)
400 1U/d or 40—150 IUkg/d

2.8-3.5 mg/kg/d or 2835 1Ujkg/d

10 ug/kg/d (recommended, but currently
not possible)?

15-25 mgfkg/d

0.35-0.50 mg/kg/d

0.15—-0.2 mgfkg/d

0.15-0.2 mgfkg/d

4-6.8 mg/kg/d

0.3 ugfkg/d

2.5 mg/kg/d

5-8 ug/keg/d

56 pglkg)d

150 ug/d

400-600 1U/d

11 mgfd ar 11 IU/d
200 ug/d

80 mg/d
12 mgjd
14 mg/d
1.0 mgjd
17 mgjd
1 ugfd

5 mgfd
20 vgjd
140 pgjd

List of parenteral multivitamin products available on the European and American market (in alphabetical order).
Product (Distributor) Vial volume Content per vial
A(U) D(IU) E(IU) K(ug) BI(mg) B2(mg) B3 (mg) BS(mg) BG(mg) BI2(ug) C(mg) Biotin(ug) FA (ug)

Adult

Cernevit (Baxter) 5mL 3500 220 12 0 35 41 46 173 45 6 125 69 414

Infuvite Adult (Baxter) 10 mL 3300 200 10 150 6 36 40 15 6 5 200 60 600

M.V.L-12 (Hospira) 10 mL 3300 200 10 0 6 36 40 15 6 5 200 60 600

M.V.L Adult (Hospira) 10 mL 3300 200 10 150 6 36 40 15 6 5 200 60 600

Pabrinex: ampule no.1  5mL 0 0 0 0 250 4 0 0 50 0 0 0 0
(Archimedes 10 mL 0 0 ] 0 500 8 0 0 100 0 0 1] ]
Pharma)

Pabrinex: ampule no.2  5mL 0 0 0 0 0 0 160 0 0 0 500 0 0
(Archimedes 10 mL 0 0 0 0 V] 0 320 0 0 0 1000 0 0
Pharma)

Solivito N (Fresenius 10 mL 0 0 0 0 25 36 40 15 4 5 100 60 400
Kabi)

Soluvit N (Fresenius 10 mL 0 0 0 0 32 36 40 15 4 5 100 60 400
Kabi)

Vitamin B-Complex 100 1 mL 0 0 0 0 100 2 100 2 2 0 0 0 [
(Bioniche Pharma)

Vitalipid N Adult 10 mL 3300 200 10 150 0 0 0 0 0 0 0 0 ]
(Fresenius Kabi)

Paediatric

Infuvite PEDiatric 5 mL 2300 400 7 200 1.2 1.4 17 5 1 1 80 20 140
(Baxter)

M.V L. Pediatric 5mL 2300 400 7 200 12 14 17 5 1 1 80 20 140
(Hospira)

Vitalipid N Infant 10 mL 2300 400 7 200 V] 0 0 0 0 0 0 1] ]
(Fresenius Kabi)

10
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Yéu té vi lwong

Chiém < 0.01% tdng trong lwong co thé, co thé khong tw tdng hop dwoc

Hoat déng nhw moét mang lwoi

Vai trd két hop trong cac phan (rng chuyén hoéa, chdng oxy héa, noi tiét, mién dich

Vi lwong nhung vai trd 16n trong cac chirc ndng sbng con

Biéu hién khong dac hiéu, dé bj b qua

YEU TO VI LUQNG Vai trd DA&u hiéu LS cua thiu hut DA&u hiéu LS cua ngd doc

Cu Thai loai géc tu do, gilp bao vé mang TB khéi tén  Thiéu mau nhugc sdc khéng dap (rng véi didu  Xo gan; tén thuong than; la chét tién oxy hoa gay
thuong oxy hod; can thiét cho chirc nang phu hgp  tri Fe, giam 3 dong TB, kém lanh vét thuong, tén thuong oxy hoa cho TB va mo
clia cac co quan va qua trinh chuyén hoa loang xuwong, gay xuong

Se Thai loai bé géc tur do, chéng oxy hod; giam nguy co' Réi loai co tim; r6i loan co van; HC to; bat Chét tign oxy hoa gay t6n thuong oxy hoa cho TB
nhiém trung huyét; déng vai trd chuyén hoa hormon  thudng giurérng méng; gia bach tang; cham phat va mé
tuyén giap trién; rung téc

Zn DPbng yéu t6 > 300 enzyme chira kim loai, quan trong Cham téng truéng; sut can; kém phat trién; viém U'c ché sy hdp thu cia Cu va Fe; budn nén; non;
cho qua trinh tang trwdng, biét hoa TB, chuyén hoa  da quanh miéng; viém ludi; tang kha nang dau; co rat co; tiéu chay
protein, CH, lipid, déng vai trd trong céu truc nhiém trung; tiéu chay

hormon, phat trién dudng tiéu hod, chirc nang mién
dich, yéu t6 phién ma di truyén

Mn Pong yéu t6 cho mét s6 enzyme, nhu superoxide Anh huéng dén sy hinh thanh Gay tinh trang suy gidm catecholamin trung tam

dismutase, pyruvate carboxylase mucopolysaccharide va lipopolysaccharide; suy ctia hé TKTW; mat ngu; dau dau; lo lang; ctr dong
giam phat trién co’ van va thét diéu (mé hinh BV) tay nhanh; mat phéi hop (giéng bénh Parkinson)

Cr Quan trong d&i vé&i chuyén hoa chat dinh dudng da  Tang dudgng huyét khang insulin; bat dung nap ~ Giam db loc cau than; t6n thuong 6ng than; tang
lrong; tang cudng hoat déng cua insulin, quan Glucose; sut can; ndng dé acid béo tu do trong  creatinin
trong trong qua trinh téng hop yéu t6 dung nap huyét tuong cao
Glucose, déng yéu t6 trong hoat déng ctia insulin

Mo Can cho 3 hé thng enzyme: xanthin Céc triéu chirng tim mach va TK (bao gém ca Khong c6 dir liéu déc & ngudi; & dong vat ghi
dehydrogenase,oxidase, aldehyde oxidase, sulfite nhip tim nhanh va hén mé); lwgng sulfate va nhan tiéu chay, cham tang trudng, vé sinh, CNLS
oxidase urate trong mau cao thdp, bénh gout, doc t6 anh huéng phéi, than, gan

| Thanh phan chinh ctia hormon tuyén gidp diéu hoa  Suy giap; cham tang trudng; cham phat trién Cudng giap; tang tiét nuée bot, kich irng duéng
cac phan (rng sinh hod trong yéu trong chuyén hod  TK; dan don (suy gidp bam sinh); budu cé goiter tiéu hod, t6n thuong da dang mun trirng cé; ngd
nang lugng va protein; can thiét cho tang trudgng, doc lau dai: budu cb goiter, suy giap, phu niém
phat trién, trudng thanh

Finch C.W. (2015), Nutrition in Clinical Practice, 30: 44-58

11



01/04/2024

ESPGHAN (2018) ASPEN (2020)
Non thang Non thang
Cr -- --
Cu 40 40
Fe 200 -250 200-250
I 1-10 1-10
Mn <1 1
Mo 1 1
Se 7 7
Zn 400 - 500 400-500
Hrt G ot . (2020) AoEN 3 Preir e ot 44 Sl 255-523

Hén hop vi chat trong dinh dwéng tinh mach

- Thuéng khéng chira Mo, Fe (Fe duwoc bd sung riéng)

Nén dwoc cung cap s&m trong nhirng ngay dau trong dinh dwéng tinh mach & tré

sinh non

Néu bénh gan tdc mat: gidm lwong Cu, Mn

- Né&u suy than, gidm Se
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Junimin

ESPGHAN / ASPEN

Non thang

Cu

20

40

1

1-10

Mn

0.5

<1

Se

2

7

Zn

100

400

Liéu (ml/kg)

Fluid ™45 iday

Glucose g jmin (Vg iday)

Amino acids ¥ ey

Lipids % feay

Sodium (Na) ™5 fsay

Potasium (K) ™™g sy

Chiorine (Cf) ™™g day

Caloum [Ca) ™ML, ey
Phospharus 1P) "IHIOUAL v

Magnasium (Mg fo ey

1% day 70-90
2" day 90-110
3" day 110-130
4™ day 130-150
5 day 160-180
After: 140-160

Day 1: start with 4-8 (5.8-115)

Day 2 onwards: increase gradually over 2-3 days: target to
8-10 (115-14.4)

min & (5.8); max 12 (17.3)

First day: at least 15
Onwards: 25-350

Minimum of 0.25
Uptod4®

Days 1-2:0-2 (3)

Day 3:0-5 (7)

Day 4 and after, until stable growth is established: 2-5 (7)
After stable growth is established: 3-5 (7)

Days 1-3:0-3
Days 4-5:2-3

After, unti stable growth is established: 1-3
After stable growth is established: 2-5

Days 1-3:0-3
After, until stabie growth is established: 2-5
After stable growth is established: 3-5

During sho hrst days: 08-2.0 132-80)
After statie growth 15 (B4-140)

During the first days! 10.2.0 (1%-63)
After stablo growth 18- 1.5 (50-108)

Daring the first days; 0.1-0.2 (25-3)
Aot stable growth {
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Theo doi
Parameter Frequency
Weight Daily
Length and OFC Weekly
. Can mébi ngay Serum glucose 1x/shift during week 1, then daily
Serum Na, K, Cl, BUN, Ca, 2-3x/week during week 1, then
P, Mg, hematocrit weekly

. Do chiéu dai, vong dau mbi tudn  Algaline phosphatase, ALT Weekly
(SGPT), GGT, fraction-
ated bilirubin

- Cac XN (bang)

ALT, Alanine aminotransferase; BUN, blood urea nitrogen; GGT, gamma-glutamyl
transferase; OFC, occipitofrontal circumference; SGPT, serum ghutamate-pyruvate
aminotransferase.

Théng diép

Dinh dwéng cho tré so sinh 1a van dé quan trong co ban

. Can dinh dwéng day du, tbi wu cho sw phat trién cla tré

. Theo d&i qua trinh tdng trwdng nham can thiép dinh duwéng kip thdi va phu hop
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