CAP NHAT DINH DUONG TINH MACH
CHO TRE SANH NON

BS Ho Tan Thanh Binh
Trwéng khoa HSSS — Bv Nhi Pong Thanh Pho
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PAT VAN BE - Két qua song con?

weight at 50% survival (USA)

. L . > . _ - 1970: 1500 g
C6 nhiéu nhom tre SS nhap NICU: 1980, 1000 g

- Theo can nang - 1990: 7504

- 1995: 600 g

- LBW, VLBW, ELBW - 2000: 500 g

. SGA, AGA, LGA - 2005: 200 g

. 2010: 500 g

- Theo EGA (ACOG 2013) - 2015: 500 g

- Extremely preterm (< 28 wk) z z .
- Chat lwong sdng con?
« Very preterm (< 34 wk)

Postnatal m 1 D
° Late preterm (34 - 36 6/7 Wk) Growth Failure o / “‘ _“E“ Infant brain growth
. Theo bénh Iy | P @
A = h = E %‘%E"”“"“"’ 20 weeks 35 weeks 40 weeks
- < 28 tuan: el

Postmenstrual Age (weeks)

- 0,5% sanh sbng, # 50% t& vong tré em & My

Raju et al, Obstet Gynecol 123: 1083, 2014 'Q.'



Linear Growth and
Neurodevelopmental
Outcomes

Katie M. Pfister, mp, Sara E. Ramel, mp*
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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.)

Clin Perinatol 41 (2014) 309-321
http://dx.doi.org/10.1016/j.clp.2014.02.004 perinatology.theclinics.com
0095-5108/14/$ — see front matter © 2014 Elsevier Inc. All rights reserved.
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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).

- Tam ca nguyét cudi la thoi gian thai phat trién nhanh nhét. Viéc sanh non lam

gian doan dot ngdt nguédn cung cap dinh dwdng.

Clin Perinatol 41 (2014) 295-307

° | U G R - E U G Rr) http://dx.doi.org/10.1016/j.clp.2014.02.001 perinatology.theclinics.com ’..’
(K 4

0095-5108/14/% - see front matter © 2014 Elsevier Inc. All rights reserved.
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Fig. 3. The complex interactions between nutrition, inflammation, linear growth, and

development. FFM, fat-free mass; IGF-1, insulin-like growth factor 1.

Growth and Neurologic/

Developmental Outcome

Ehrenkranz RA et al. Pediatrics 2006;
117(4):1253-1261

5 gm/Kg/&
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| =mWeightGain  —+-%CP |

Postnatal growth

failure

Ekhard E. Ziegler MD, Univ of
lowa, VON, iNICQ

Poor growth =
inadequate nutrition

Inadequate nutrition =
impaired neurocognitive
development

Poor growth is a marker
of poor neurocognitive
outcome

Improved growth means
improved neurocognitive
outcome

15

- Cung cép dinh dwdng s&@m khéng du (thiéu protein thuwdng gdp nhéat) > Tac

dong khéng hoi phuc 18n két qua phat trién than kinh sau nay.

- Chién Iwoc 1a khéi dau DDTM trong vai gi® sau sanh dé cung cap sém va tang

cwdng nang lwong va protein > cai thién két qua tang trwdng ngan han

W
- Hién chwa c6 chirng ci» DDTM s&m lam tang nguy co bénh tat hoac t&r vong. ':.:l



PAT VAN DE

- Dinh dwdng tré sanh non: Dinh dwéng tinh mach (DDTM) la 1 trong cac DIEU TR

quan trong nhat trong giai doan dau cudc sbng

“n Aggressive nutrition: prevention of EUGR
- Muc tiéu cho DDTM: Time line
. A Goal Reduce C
- Ngwra sut can RTBW X atch-up
9 ’ PWL earlier e growth
Y A 2 : A Post D/C
- Duy tri da phat trién Early TPN S Toptimizing | | moeron
MEN enteral
- Day manh bat kip tang trwdng trong TC RTBW
NADIR
2 46 1 14 20 Discharge 9 mos
Decrease IWL Days 36 wks
« Humidifind isolettes Catch-up growth
b&",‘iﬂ’u 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)
—_r =130 mLkgid
A g T (AR Bt et e
aut Hgg:. (:9 cm":h'Tc MEI‘\‘L mi.nima] enteral nulrilian:
ahan) PWL, postnatal weight loss;
_Minimal enteral nutrition (MEN) ggﬁﬁﬂﬁﬂﬁmm
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Dinh dworng tinh mach

- C4c thanh phan trong DDTM:

- Caloric

- Carbohydrate

- Amino acids

- Fat

- Electrolyte - mineral

- Vitamins — trace elements



L
Caloric (Nang luvong)

Table 1
Estimated energy requirement of the low birth weight infant.

Variable Average estimation (kcal/kg per day)
o . Energy expended 40—-60
- Nang lwvgng (NL) nghi ngoi : Resting metabolc ra do_s0°
Thermoregulation 0-5*

. Synthesi 15°¢

- <1000 g: 45 kcal/kg/d Energy stored 20-30°
Energy excreted 15

Energy intake 90-120

- > 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.

- Tang 12% / méi 1°C trén 37.8°C > Energy cost of growth.

¢ Energy cost for synthesis.

- Van déng chiém < 10% tdng nhu cau nang luvong
- Téng nhu cau NL tré sanh non (VLBW, SGA) # 110 — 130 kcal/kg/d
- NL cung cép qua DDTM: khoang 20% it hon
- Phau thuat, giai doan HP, SHH hodc suy tuan hoan lam tang nhu cau NL 30%.

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

, 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 ’."
Nutr Metab. 2011;58(suppl 1):8. foe
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Carbohydrate

Trong bao thai, glucose la nguén NL hang dau.

Glucose dac biét quan trong cho CNS.

GIR 6mg/kg/min du dap rng nhu cau chuyén héa tré SS
- Nén khé&i dau GIR 5 — 6 mg/kg/min cho VLBW.

- ELBW c6 thé kém dung nap carbohydrate, cé thé khéi dau thap hon (4 — 5 mg/kg/min)

Muc tiéu: 45 — 120 mg%

DDTM lau dai: = 50% téng NL dwoc cung cap tr carbohydrate (8-10mg/kg/min)
- Dé trdnh RL chuyén hoa, nén GIR < 13mg/kg/min (19g/kg/d glucose).

S5 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, Il'lC.
Review ‘
Total parenteral nutrition for the very low birth weight infar ) _ o P‘O.’
Seminars in Fetal & Neonatal Medicine xxx (2016) 1-6 @,®

Pinkal Patel, Jatinder Bhatia"
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Amino acids

Nhu cau nitrogen

- Tré da thang # 325 mg/kg/d (2 g/kg/d protein)
- Tré sanh non 28 tuan 495 mg/kg/d (3.1 g/kg/d protein)

Cho méi gram protein cung cép trén lwong can ban can 10 kcal NL nonprotein.

ELBW: 40 kcal/kg/d ctia carbohydrates hoac lipid va 1.5 g/kg/d amino acids la

lwong can cho nhu cau chuyén héa luc nghi dé tranh di hoa.

Gia thuyét 75% amino acids cung cap qua TM chuyén qua proteins co thé, lwong

amino acids wé&c lwong cung cip qua DDTM c6 thé dén 3.7 g/kg/d.

.ye MERENSTEIN & GARDNER'S HANDBOOK OF NEONATAL INTENSIVE CARE,
Total Parenteral Nutrition EIGHTH EDITION  ISBN: 978-0-323-32083-2

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

Protein Intake and
Neurodevelopmental

Clin Perinatol 41 (2014) 323-329
Outcomes

http://dx.doi.org/10.1016/j.clp.2014.02.005 perinatology.theclinics.com ..l.’
0095-5108/14/% — see front matter © 2014 Elsevier Inc. All rights reserved. " @

Bonnie E. Stephens, mo®®*, Betty R. Vohr, Mo
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Amino acids

- Céc bang chirng hién nay cho thay viéc cung cap cho tré VLBW lwgng amino
acids kh&i dau 3 g/kg/d, va murc tdng dén 4 g/kg/d Ia an toan va khéng ghi
nhan tang co y nghia azotemia, acidemia hoac hyperaminoacidemia.

- Nghién ctu cho thay cung cap amino acids sém sau sanh rat quan trong voi
tré VLBW vi tdng can bang nitrogen: gidm di hoa protein, gidm nguy co téng

kali, tang dwdng huyét va cd két qua xuat vién can nang tét hon.

Review

Total parenteral nutrition for the very low birth weight infar

. ) . Seminars in Fetal & Neonatal Medicine xxx (2016) 1-6
Pinkal Patel, Jatinder Bhatia

«g:  MERENSTEIN & GARDNER'S HANDBOOK OF NEONATAL INTENSIVE CARE,
Total Parenteral Nutrition gcymiepmon — 1sN: 978-0-323-320832

Steven L. Olsen, Mary Kay Leick-Rude, Jarrod Dusin, and Jamie Rosterman C_opyrig!‘lt © 2016 by E]-seVier, InC-
Protein Intake and

Neurodevelopmental ;; peinatol a1 (2014) 323-329
Outcomes

http://dx.doi.org/10.1016/j.clp.2014.02.005 perinatology.theclinics.com ..l.’
0095-5108/14/% — see front matter © 2014 Elsevier Inc. All rights reserved. " @

Bonnie E. Stephens, mo®®*, Betty R. Vohr, Mo
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FIGURE 2. Schesratic showing total protein intake lar the fest 14 days
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FIGURE 2. Total pratein mtake far the firit 14 days alter birth when
parertaral nutrition is started on the day of birth, erterad feads are
ricreased by 10 b 20 Uk per day, and pasenberal nutrition is stopped
wibian the feed erteral valume has reached 150 mL%kg per day, rather
than 1 20mikg perday, and the enteral feed volume i further increasad 1o
& masimum al 180 mbUkg per day. Breast-mik fodilier is added when
thez Baby tolerates & 2-houry fead voluma of 5 mL. The dotted re shows
the recomenented total protelnimtake far an esnennely-low-bith-welght
Bty in the First 2 weoks after birth. > (T Protein supplied by parenternl
nutrition, IS protein supplied by expressed Breast milk, (1) protein
supgrbed by b, {----- ) recormmended proten inlake, Abibedations: TG0,
comacted gesiational age; ELEW, extremely low birth weight; RICLL
neanatal intensive Cane unit.

Khoang tréng cung cap dam khi chuyén déi gitra TPN va DD tiéu héa hoan toan
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Amino acids

- Tré so sinh dang phat trién cé nhu cau cao nhém branched-chain amino acids

(leucine, isoleucine, valine).

- Methionine: sulfur-containing amino acid chinh yéu chuyén hoa thanh cysteine

and taurine.

- Tré < 32 tuan, men cystathionase khéng di cho téng hop cysteine. Cung cip ngan
han cysteine trong DDTM dan dén tang téng hop nitrogen dwoc khuyén cao cho nhém

tré sanh non nguy co cao.

- Ghi nhan ndng do Taurine thip & tré nhan DDTM don thuan. Viéc cung cap thém

taurine trong DDTM dwoc ap dung giup nglra cholestasis.

111 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 COpyl'ight © 2016 by E]_sevier’ Inc.

Cochrane database of systematic reviews (Online)

Issue 4, 2006, Pages CD004869 ‘
Cysteine, cystine or N-acetylcysteine supplementation in parenterally fed ...’
neonates. (Review) " X 2
Soghier, L.M., Brion, LP. 2

-~



Fat

- Essential fatty acid (EFAs): linoleic, linolenic va arachidonic acid.

- Biéu hién cua thiéu EFA goém viém da, toc kém phat trién, gidm tiéu cau, cham

I&n, kém lanh vét thwong va tadng nhiém khuén.

- CO thé tranh thiéu EFA v&i cung cap 3 — 4% NL bang linoleic acid (# 0.5 - 1

g/kg/d IV lipid).

Table 1
Estimates of the fatty acid accretion rate during the last trimester of pregnancy
Per Day (mg/d)® Per kg Body Weight Per Day (mg&gld)h
LA (18:2n-6)° 184 106
AA (20:4n-6) 368 212
LNA (18:3n-3) 7 4
DHA (22:6n-3) 75 43

@ Adapted from Giorgieff and Innis [35]; the intrauterine estimate assumes tissue AA to be two-

fold higher than LA [20,21]; the intrauterine estimate assumes that (1) DHA represents 90% of total

n-3 fatty acids in all tissue except “other 0 tissue” [20,21], (2) the fatty acid composition of “other

tissue” (20) is equal to that of skeletal muscle and that skeletal muscle contains 4.5% n-3 fatty acids

[37], and (3) DHA represents 69% of total n-3 fatty acids in skeletal muscle [37].%

b Assumes weight between 25 and 41 weeks of gestation similar to Ref. [38].2

¢ Linoleic acid (LA), linolenic acid (LNA), arachidonic acid (AA), and docosahexaenoic acid (DHA).
Reprinted from Lapillonne A, Jensen CL. Reevaluation of the DHA requirement for the prema-

ture infant. Prostaglandins Leukot Essent Fatty Acids 2009;81:145; with permission.

Fatty Acid Requirements in
Preterm Infants and Their
Role in Health and Disease

Camilia R. Martin, mp, ms®P:-*



D
Fat

- Khéi dau n1 = 2 g/kg/d, tédng 0.5 — 1g/kg/d dén téi da 3 g/kg/d ?
- Khéi dau N1 1 g/kg/d, tdng 0.5 g/kg mbi 1 — 2 ngay dén tbi da 3 g/kg/d

- Lipid cung cap NL nonprotein va hd tro tang trwdng nhuwng < 50% tdng NL.

long-term restriction of lipids also remains controversial.® '’ At the same time, the
benefit of providing early and high-dose parenteral lipids shortly after birth is unclear.
In 2 meta-analyses, this strategy alone did not appear to decrease common neonatal
morbidities.’®'® However, the prescription of 2 to 3 g/kg/d of parenteral lipids in com-
bination with approximately 2.5 to 3.5 g/kg/d of amino acids at birth may facilitate
growth by improving nitrogen balance and anabolism.?°

Complications Associated
with Parenteral Nutrition ) _
Clin Perinatol 41 (2014) 331-345

in the Neonate http://dx.doi.org/10.1016/j.clp.2014.02.006 perinatology.theclinics.com

ol bert s o 0095-5108/14/% - see front matter © 2014 Elsevier Inc. All rights reserved.
Kara L. Calkins, mp®*, Robert S. Venick, mp°,

Sherin U. Devaskar, mp® .
Review

Evidence-Based Guidelines for Optimization of Nutrition for the Very Low Total parenteral nutrition for the very low birth weight infant

Birthweight Infant Pinkal Patel, Jatinder Bhatia®
Roberto Murgas Torrazza and Josef Neu
NeoReviews 2013;14;e340 Seminars in Fetal & Neonatal Medicine xxx (2016) 1-6 ’
DOIL: 10.1542/ne0.14-7-e340 '.
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Fat

- Nong dd 20% dung cho tré VLBW (lipoprotein lipase thap) vi it gay tang
triglyceride / cholesterol mau va thé tich nhé.
-+ Muc tiéu gitr Triglyceride mau < 200 mg/dl
- Tré sanh non c6 it mé m& > do thanh thai kéo dai: lipid nén truyén 24g vai tbc
do < 0.2g/kg/h
- Heparin , Carbohydrate tang thanh thai FFA

Review
Total parenteral nutrition for the very low birth weight infant

Pinkal Patel, Jatinder Bhatia”

Seminars in Fetal & Neonatal Medicine xxx (2016) 1—-6
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Table 1
Composition of three different intravenous lipid emulsions

Intralipid® Omegaven® SMOF®

Vitamin E (mg/L) 38 250 47.6
Phytosterols (mg/L) 343 0 48
Oil Source

Soybean oil (%) 100 0 30

Fish oil (%) 0 100 15

Coconut oil (%) 0 0 30

Olive oil (%) 0 0 25
Fat Composition

Linoleic acid (g/100 mL) 5 0.1-0.7 2.85

Arachidonic acid (g/100 mL) 0 0.1-0.4 0.05

a-Linolenic acid (g/100 mL) 0.9 <0.2 0.275

Eicosapentaenoic acid (g/100 mL) 0 1.28-2.82 0.25

Docosahexaenoic acid (g/100 mL) 0 1.44-3.09 0.05




Electrolyte - mineral

« Nhu cau Sodium thwdng téi thiéu trong vai ngay dau. Sau dé, nhu ciu trung
binh 3 — 4 mEq/kg/d. Lwong mirc qua than > 5 mEqg/kg/d c6é thé gap & tré rat

non < 28 tuan
« Nhu cau Potassium va chloride 1a 2 mEq/kg/d va 3-4 mEqg/lg/d

« Lwu y Glucosuria gay loi niéu thdm thiu lam tdng mat sodium and potassium

qua nwoc tiéu

.ye MERENSTEIN & GARDNER'S HANDBOOK OF NEONATAL INTENSIVE CARE,
Total Parenteral Nutrition EIGHTHEDITION  ISBN: 978-0-323-32083-2

Steven L. Olsen, Mary Kay Leick-Rude, Jarrod Dusin, and Jamie Rosterman Copyright © 2016 by ElseVier, II'IC.
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Electrolyte - mineral

O SS, 98% calcium va 80% phosphorus dworc trir trong xwong. Calcium la cofactor

quan trong trong déng mau, hoat ddng enzyme, co co va 6n dinh mang TB.
Nhu cu calcium ban dau: 1mEq/kg/d dé duy tri can bang ndi méd va tranh bién

chirng nhw con kich thich, tetany. Muc tiéu: iCa = 0.8 — 1.45 & tré VLBW

Mtrc calcium 4 — 5 mEqg/kg/d can cho tré sanh non dang phat trién, cung véi viéc bd

sung phosphorus va vitamin D giup tranh osteopenia, rickets va gay xwong.

Cung cap qué nhiéu calcium c6 thé gay e ché CNS va gay doc than. Calcium

chloride khéng nén sir dung (chi & nhém tré nguy co déc do aluminum)

Micronutrient

Fefq“'treme“ts of High-Risk  ¢jin perinatol 41 (2014) 347-361

nrants http://dx.doi.org/10.1016/j.clp.2014.02.009 perinatology.theclinics.com
0095-5108/14/% - see front matter © 2014 Elsevier Inc. All rights reserved.

Steven A. Abrams, mo™*, Keli M. Hawthorne, ws, ro?,
Jennifer L. Placencia, pharmp®, Kimberly L. Dinh, pharmp®

»
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Electrolyte - mineral

« Phosphorus |a thanh phan quan trong cho hoat déng NL té bao. Cung cép thiéu
phosphorus gay tang thai calcium qua than va giam lwong calcium phosphate
trong xwong. Thiéu phosphorus ndng c6 thé gay liét co, suy hd hap va ngung

tré hoat ddng té bao.

Nhu cau Phosphorus cho tré sanh non Ia 40 — 60 mg/kg/d (31mg = 1mmol)

Ti I& calcium:phosphorus téi wu 1.3:1 — 1.7:1

Phosphorus c6 thé duéi dang sodium and potassium phosphate.
« Lwu y: 2 dang nay chira aluminum nén st dung can than v&i tré DDTM kéo dai voi

tén thwong than

Khi dung calcium va phosphate can lwu y két tia, ddc biét khi bd sung cystein

153 MERENSTEIN & GARDNER'S HANDBOOK OF NEONATAL INTENSIVE CARE,
TOta']' Parenteral Nutrltlon EIGHTH EDITION ISBN: 978-0-323-32083-2 ‘

o D, i ot Copyright © 2016 by Elsevier, Inc. 7 7 - "o.’



Table 1

Management of hypercalcemia according to iCa level in high-risk infants

iCa Level Strategy for Action
1.30-1.45 Recheck in 24 h
Ensure that P is being provided at a (molar) ratio of 1:1-1.3:1
No change in IV infusion of Ca
1.46-1.6 Recheck in 24 h
Decrease Ca infusion by 20%
Maintain P infusion if serum P is 4-8 mg/dL
Increase P infusion if serum P is <4 mg/dL
May decrease P infusion if serum P is >8 mg/dL
1.6-1.8 Recheck in 12 h
Decrease Ca infusion by 50%-80%
Same guidelines for P as for iCa of 1.46-1.6
>1.8 Recheck in 8-12 h

Stop Ca infusion
Same guidelines for P as for iCa of 1.46-1.6




Electrolyte - mineral

« Magnesium can thiét cho hé thdng enzyme ndi bao. Thiéu magnesium biéu hién
gibng hypocalcemia: kich thich, run chi, tetany va rdi loan nhip tim

« Nhu cau magnesium: 0.3-0.5 mEq/kg/d. Dich st dung | Magnesulfate

Table 3
Daily electrolyte and mineral requirement.

Electrolytes Preterm neonates (mEq/kg)

Sodium 2—5

Potassium 2—4

Calcium 2—4

Phosphorus 1-2

Magnesium 0.3-0.5

Acetate and chloride As needed to maintain acid—base balance

Individual infant's requirement may vary based on the clinical status and associated
morbidities.
Adapted from Mirtallo et al. [40].

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 Copyl‘lght © 2016 by Elsevier, Inc.

Review 7 7 o :
N

Total parenteral nutrition for the very low birth weight infan’ ' _ o ' .:’
Pinkal Patel, Jatinder Bhatia® Seminars in Fetal & Neonatal Medicine xxx (2016) 1-6 ()



Vitamins — Trace elements

- ASCN: Tré sanh non nhan 30 — 65% liéu vitamin khuyén céo cho tré du thang.
. 1—3kg: 65%
. < 1kg 30% Table 2

Vitamins provided with parenteral nutrition solutions.?

Vitamin Amount provided per 5 mL
Ascorbic acid (Vitamin C) 80 mg

Vitamin A (retinol)° 2300 USP units
Vitamin D” 400 USP units
Thiamine (vitamin B1) 1.20 mg
Riboflavin (vitamin B2) 1.4 mg
Pyridoxine (vitamin B6) 1.0 mg
Niacinamide 17.0 mg
Dexpanthenol 5mg

Vitamin E” 7.0 USP units
Biotin 20 pg

Folic acid 140 pg
Vitamin B12 1.0 ug

Vitamin K1° 200 pg

Adapted from the American Academy of Pediatrics [32].

2 MVI Pediatric is a lyophilized, sterile powder intended for reconstitution and
dilution in intravenous infusions. Infuvite Pediatric is supplied as a 4 mL and 1 mL
vial that may be combined for administration. For each vitamin mixture, 5 mL of
reconstituted product supplies the indicated amounts of the vitamins. The recom-

mended dose is 40% (2 mL) of the currently available reconstituted single dose ‘
(5 mL) of the MVI mixture. @ .’
b Fat-soluble vitamins solubilized with polysorbate 80. '...



Vitamins — Trace elements

- Yéu t6 vi lwong (< 0.01% trong lwong co thé) déng vai trd quan trong trong
phat trién va tang trudng binh thwdng.

- Cung cap sém selenium chirng minh gidm dot nhiém trung huyét.

- Thiéu dong thdi zinc va copper dwoc ghi nhan & tré DDTM kéo dai khéng dwoc

bd sung vi lwong, dac biét & nhom tré hau phau coé méat dich dwéng tiéu héa.

«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 Rosterman Copyright © 2016 by EIS EVier, IRC-




R - :
Chi dinh DDTM

e Chidinh:
« Sanh non < 30 tuan
. CNLS <1000 g
« Thét bai nudi &n tiéu hoa trong tuan dau, bat ké tudi thai, CNLS
« Khdng c6 kha nang dung nap tiéu hoa trong moét giai doan co thé dan dén

thiéu dinh dwéng

« Chi dinh twong dbi:

« Sanh non > 30 tuan c6 nguy co that bai nudi an tiéu hoa trong tuan dau

«gs  MERENSTEIN & GARDNER'S HANDBOOK OF NEONATAL INTENSIVE CARE,
Total Parenteral Nutrition pourirepmion  1s8: 9780323320832

4

I

Steven L. Olsen, Mary Kay Leick-Rude, Jarrod Dusin, and Jamie Rosterman Copyright © 2016 by E].SGViEI‘, II'IC.
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Puwdng truyén DDTM

- DDTM qua TM ngoai bién: NL bi gi&i han vi osmolarity < 900 mOsm/| ([glucose]
< 12.5% va [amino acids] < 3%)

- Néu c¢6 phdi hop lipid, DDTM ngoai bién cho phép cung cap 70 — 80 kcal/kg/d
va lwong amino acids 2.5 — 3g/kg/d > du mdc phat trién trung binh

- DDTM ngoai bién thwdng chi da cho tré du thang hoac tré non it v&i dinh

dwdng tiéu hoda chi bj tré vai ngay

«g:  MERENSTEIN & GARDNER'S HANDBOOK OF NEONATAL INTENSIVE CARE,
Total Parenteral Nutrition pcimiepmon s 978-0-323-32083-2

y

®
&."

ay Leick-Rude, Jarrod Dusin, and Jamie Rosterman Copyrigl‘lt © 2016 by Elseviel', II‘IC.

)



L
Puwdng truyén DDTM

- Khi nhu cau NL khéng dat hodc DDTM trén 1 tuan, khuyén cao nén DDTM qua
dwong trung tam
- Néng d6 dwdng 15 — 30% c6 thé dwoc sir dung véi dwdng truyén trung tam

- Khi tré nhan 2/3 NL tw tiéu hoa, co thé chuyén sang DDTM ngoai bién

.. MERENSTEIN & GARDNER'S HANDBOOK OF NEONATAL INTENSIVE CARE,
Total Parenteral Nutrition EGHTHEDITION ISBN: 978-0-323-32083-2

Copyright © 2016 by Elsevier, Inc.

Steven L. Olsen, Mary Kay Leick-Rude, Jarrod Dusin, and Jamie Rosterman
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Lwu y khi truyén DDTM

Nhan dich truyén nén dwoc kiém tra it nhat 2 nguoi

Chai dich truyén thay mdi 24 gi®

Tranh st dung chai dich chat liéu polyvinyl chloride

Che anh sang dich truyén, lipid va dwdng truyén
- Tiép xuc dich truyén va anh sang tao peroxides gay vasocontriction va oxidant stress

két hop tang bénh phdi man

Cén trong khi thay ddi hodc ngung dét ngot tdc do truyén glucose

111 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 COpyI'ight © 2016 by Elsevier, Inc.




D
Theo doi

- Can clr tot nhat cho danh gia can bang dich la do trong lwong co thé.

- Can moi ngay hoac thuworng xuyén hon & nhom ELBW (mbi 12 gid trong 48 — 72
gi® dau sau sanh).

- Td thay d6i can nang méi tuan tinh g/kg/d c6 thé giup diéu tri dinh dwéng dat muc
tiéu t6t hon va tac dung tich cwe dén kq phat trién than kinh van dong lau dai.

- Mtrc tang ly twéng cho tré ELBW la 18 — 21 g/kg/d

- Vong dau, chiéu dai nén ghi nhan méi tuan.

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

y Leick-Rude, Jarrod Dusin, and Jamie Rosterman Copyright © 2016 by ElseVier, II‘IC.
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Theo doi

- Can theo ddi dinh ky can bang nuwdc dién gidi va chuyén hoa & tré sanh non DDTM

Metabolic Monitoring for Infants Receiving Parenteral Nutrition

FREQUENCY
VARIABLE ACUTE STABLE

Electrolytes, BUN Daily | 2x/wk
Calcium, phosphorus Weekly | Biweekly
Alkaline phosphatase | — Biweekly
Serum glucose screen | q8hr Daily
Urine glucose q8hr Daily
Hemoglobin/hematocrit| Daily | Weekly
Liver function:

Bilirubin 2x/wk | PRN

Transaminase Weekly | Biweekly
Triglyceride* — Weekly

BUN, Blood urea nitrogen; PRN, as needed. ‘

* When on lipid emulsion. ".”
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Y lenh DDTM

Chi dinh DDTM tirng tré hoac theo céng thirc chuan

-Ap lwe thoi gian, gidi han nhan lwc, nguén lwe va chi phi 2 st dung CT chuan?
-‘Nghién clru so sanh st dung cdng thirc chuan va phan mém hé tro' y 1énh DDTM
cho tirng tré khdng thay su khac biét vé mirc dé tédng can.

-Cong thirc chuan c6 thé st dung ngan han trong 2 tuan.

100% 91% 90%
80% 76%
63% 63%
60% . 54% y i
40% 3% 40%
20%
0%
Day of | Initial | Target | Initial | Target | Day of | Initial | Target | Caloric
nitiation dose | dose | dose | dose initiation dose | dose | target
Amino Acids Glucose Lipids Energy

Parenteral Nutrition in Very Low Birth Weight
Preterm Infants

The ESPEN clinical practice guidelines on Parenteral Nutrition: Present status and /7" Riskin Mo MHAL Corina Hartman MD%and Raanan Shamir MD?

perspectives for future research IMA] ® VOL 17 ® MAY 2015 I
Clinical Nutrition 28 (2009) 359-364 '.

Federico Bozzetti®<, Alastair Forbes ¢



L
Cong thure dich chuan mai 100m)

- Ngay 1: CT Dich Starter
- < 27 tuan TT- 5% glucose; 2.5 g amino acids and 50 units heparin;
- 227 tudn TT - 8% glucose; 3 g amino acids and 50 units heparin.
- CT Dich STANDARD: cung cap d0 nhu cau véi tbng dich 140 ml/kg/d
+ Non STANDARD
- 5% glucose (< 27 tuan TT) or 8% glucose (= 27 - < 35 tuan TT), 3 g amino acid,
50 units of heparin, lwong chuan dién giai va vi lwong.
- D0 STANDARD (= 35 tuadn TT)
- 12% glucose and 2.3 g of amino acid, 50 units of heparin, lwong chuan dién giai
va vi lveng.
- Lipid 20% with vitamins (17%): 6 mL SMOF 17% with vitamins = 1 g fat , cung cap

lwong lipid va vitamin téi wu v&i 18 - 20 mL/kg/d.




Bién chirng

- Bién chirng chuyén hoa
- Chuyén hoa dwong
- Chuyén héa amino acids
- Chuyén héa lipid
- Bién chirng co’ hoc: do dwérng
truyén TM
- Cholestasis

- Bién chirng nhiém triing

Complications Associated
with Parenteral Nutrition
in the Neonate

Kara L. Calkins, Mp®*, Robert S. Venick, mp®,
Sherin U. Devaskar, mp?

Complications of PN

* Metabolic disturbances

* Mechanical issues with the line
¢ Phlebitis and cellulitis

Benefits of PN
* Improved nutrition and growth

* Thrombosis
* PNALD
* CLABSIs

* Improved neurodevelopment
* LIFE-SAVING

A

Fig. 1. Common complications and benefits associated with parenteral nutrition (PN).
CLABSIs, central line—associated bloodstream infections; PNALD, parenteral nutrition—associ-
ated liver disease.

* Kidney stones and gallstones

* Metabolic bone disease

Clin Perinatol 41 (2014) 331-345
http://dx.doi.org/10.1016/j.clp.2014.02.006 perinatology.theclinics.com
0095-5108/14/% — see front matter © 2014 Elsevier Inc. All rights reserved.
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Phong dich pha trung tam — BV NDTP

Quy trinh pha dich (TPN)

Quy trinh kiém soat chat

i Iwong dich sau pha




Yéucau Theo USP Theo GMP Theo US FES
Khu vuc do sach =Theo ISO (WHO, EU, PICs) 209E

Class 5 Grade A Class 100
Phong sach (buffer area/ clean room) Class 7 Grade C Class 10,000
1000 Gl Cho phong sach ap suat am Class 7 Grade C Class 10,000
CWEEIEE oho phong sach ap sudt duong  Class 8 Grade D Class 100,000

S6 lwong bui toi da cho phép theo tirng cap dd sach
Cap do sach

Theo ISO Theo GMP Theo u.s. Federal S6 hat 2 0,5 pm t6i da /m3
Standard 209E

Class 5 Grade A Class 100 3,520
Class 7 Grade C Class 10,000 352,000

Class 8 Grade D Class 100,000 3,520,000
Giéi han sw nhiém vi sinh véat cia phéng sach dang hoat déng

Phwong phap lay mau | Bat dia (9 cm) Dia tiép xuc (55 mm) Nhung gang 5 ngén

Cap do sach
chu dong (CFU/m3) (CFU/4 gi®) (CFU/dia) (CFU/gang)

<1 <1 <1 <3

10 5 5 5

100 50 25 khéng &p dung @
o0g

200 100 50 khong ap dung 'Q‘
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