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Enteral Neaering Fyrirbura
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Skiptir neeringin miklu mali?




Af hverju skiptir naeringin svona miklu mali?

» Nutirent intakes independently affect growth in extremel¥ preterm
infants: results from a population based study - Domell6
Acta Padiatrica 2013

et al,




Af hverju skiptir naeringin svona miklu mali?

» Nutirent intakes independently affect growth in extremel¥ preterm
infants: results from a population based study - Domell6ft et al,
Acta Padiatrica 2013

Ur EXPRESS stddiunni (Svipj6d)

531 fyrirburar < 27 vikur

Fyrstu 70 dagarnir sko0adir

Fengu almennt minni orku en malt er med
Samband naringarinntoku og vaxtar
HIidsjon tekin af veikleika

Naeringarinntaka var sjalfstaedur predictor a voxt, jafnvel eftir ad
tekio var tillit til veikleika barns
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Af hverju skiptir naringin svona miklu mali?

» Postnatal %rowth in VLBW infants: Significant association with
heurodeve

opmental outcome - Largo et al (Sviss), Journal o Pediatrics 2003




Af hverju skiptir naeringin svona miklu mali?

» Postnatal girowth in VLBW infants: Significant association with
neurodevelopmental outcome - Largo et al (Sviss), Journal o Pediatrics 2003

» Voxtur og naugaproski skodadur hja 219 VLBW bérnum (125 AGA, 94 SGA)

» Mental Developmental Index (MDI, Bayley) og Psychomotor developmental index
(PDI) og vi0 2ja ara aldur

» SGA tengdist ekki i sjalfu sér vid sl&@man taugaproska

» SGAth')rn sem ekki fengu catch-up hofou verri PDI midad vido pau sem fengu
catch-up

» AGA bdrn med catch-down voru liklegri til ad hafa verri PDI og MDI en AGA
born sem héldu sér a réttum stad a vaxtarkurfunni. bau vor jafnframt med meiri
likur a alvarlegri heilalomun (CP)

» Meginnidurstddur: hja VLBW bdrnum hefur gangur vaxtar eftir feedingu meiri
ahrif & proska heldur en hvort pau eru AGA eda SGA vid fedingu




Af hverju skiptir naeringin svona miklu mali?

» Growth in the neonatal unit influences neurodevelopmental and
growth outcomes of extremely low birth weight infants - Poole et
al (USA), Pediatrics 2009




Af hverju skiptir naeringin svona miklu mali?

» Growth in the neonatal unit influences neurodevelopmental and

growth outcomes of extremely low birth weight infants - Poole et
al (USA), Pediatrics 2009

» Hefur vaxtarhra0di a Vokudeild eftir faedingu ELBW barna ahrif a
taugaproska vido 18-22 manada aldur?

» Hefur vaxtarhradinn ahrif a taugaproska jafnvel eftir ad leiorétt er
fyrir veikleika barnsins?

» 501-1000gr boérn, multicenter
» 495 born sem fylgt var eftir
» CP, MDI, PDI vid 18-22 manada aldur

» GOOur vaxtarhradi & vokudeild minnkar likur a verri PDI, MDI og CP.
Hugsanlega lika sjalfstaedur ahaettupattur




Af hverju skiptir naringin svona miklu mali?

» The effect of early human diet on caudate
volumes and IQ - Lucas et al (UK, USA),
Pediatric research 2007

= Caudate nuclous
J —— (rucleus caudatus)




Af hverju skiptir naeringin svona miklu mali?

» The effect of early human diet on caudate
volumes and IQ - Lucas et al (UK, USA), Pediatric
research 2007

» Naering eftir fedingu hefur ahrif a hegdun og
uppbyggingu heila i dyrum

»  Fyrri rannsoknir synt ad nucleus caudatus sé P ot oan
hugsanlega vidkvaemur fyrir umhverfisahrifum Y /
ungab6érnum og ad staerd hans hafi fylgni vid /-~

greind (1Q)

» 76 fyrirburar <30 vikur

» Helmingur fékk standard formula eda éorkuba
mjolk

» Helmingur fékk orkubatta mjolk eda formulu

» MRIaf heila og verbal 1Q (VIQ) og performanve N3
(PIQ) metin vio 15-16 ara aldur

» Orkubaetti hépurinn var med steerri nucleus
caudatus og harri VIQ en ekki orkubatti hépurinn




Hvad a ad gefa mikio?




Hvad a a0 gefa mikio?

»Orkuporf?
»Vokvaporf?
»Fituporf?
»Proteinport?
»Kolvetnaporf?




Orkuporf

» Orkuporfin midast utfra pvi ad fyrirburinn vaxi eins og féstrio,
ba0i vardoandi hrada og likamssamsetningu (Agostoni et al 2010)

» Adrar forsendur ex utero

» Hlutfallslega meiri hja yngri fyrirburum

» Mikilvaegt ad hugsa um hlutfall orkugjafa, protein tti ad vera amk
3-3,6g/100kcal af mjolk, til pess ad hlutfall fitumassa verdi svipad
og hja friskum fullbura (Van Goudoever et al, 2000)

» AD Ollu jofnu parf “heilbrigdi” fyrirburinn 110 - 130 kcal/kg/shr.

» 140-150 kcal//kg/shr virdist almennt 6ruggt til skamms tima en
viroist auka fitumassa of mikid (Van Goudoever et al, 2000,
Kashyap, et al. 1988, Kashyap, 2001)




Vokvaporf

» Skortur a RCT sem meta akjosanlegustu vokvaporf fyrirbura
um meltingarveg

» Coultard, Hey (1985) syndi ad fyrirburinn polir 96-200
ml/kg/shr

» EPGHAN maelir med 135-200 ml/kg/shr, en ad 150-180 dugi
flestum ef gefin er naeringarbaett médurmjolk eda
fyrirburapurrmjolk (Agostoni, et al 2010)

» Vio byrjum me0d heildarvokva 60-80 (100) ml/kg/shr og
aukum daglega um 20ml/kg/shr par til amk 160ml/kg/shr er
nao




Fituporf

» Megin orkugjafinn

» Ef deetlud fitusofnun fésturs er um 3g/kg/shr,

» og 10-40% fitu tapist vegna ofullkomins frasogs,

» 0g 15% tapist v oxunar i likamanum og umbreytingu
brigycerioa yfir i priglyceridforda,

» pba er metid ad lagmarks enteral inntaka sé 3,8 - 4,8 g/kg/shr

» ESPGHAN malir med 4,8 - 6g/100kcal/shr




Proteinporf

» Skortur a RCT studium vardandi préteinparfar fyrirbura,
evisbendingar aod litil inntaka geti leit til lagri vitsmunagetu (Lucas,
Morley, Cole, 1998)

» Notast ma vi0 samsetningu vefja fésturs

» Proteinporf fosturs in utero er metin um 1,7g/kg/shr a seinni
helmingi medgongu, minna undir lokin

» Tap a proteinum er liklega amk 0,7gr/kg/shr, og liklega meira

» Optimal samsetning aminosyra ekki pekkt

» byngdaraukning fyrirbura svipud og fosturs ef amk proétein
3g/kg/shr og linulegt samband pyngdaraukningar og proteingjafar
upp ad 4,5gr/kg/shr (Tsang, et al, 2005, Zello, et al, 2003,

Kashyap et al. 2001, Ziegler 2007).



Proteinporf

» Ef gefid er <3g/kg/shr protein en orkuporfinni matt meod
aukningu i fitu, naest edlilegur pyngdarvoxtur, en hlutfall fitu i
likamsvexti mun harra en hja fostrinu

» Préteingjof a bilinu 3-4,5 g/kg/shr a ad leida til asaettanlegs
magns albumins og transthyretins i plasma (Kashyap, et al,
1988)

» Proteingjof sem fer eitthvad yfir parfir hefur ekki verid synt
fram a a0 valda skadlegum ahrifurm hja fyrirburum, en
endurtekid synt fram a lélegan voxt ef proteingjof er ekki
nema litillega undir porfum. ESPGHAN maelir pvi med 3,5 - 4,5
g/kg/shr (Agostoni, et al, 2010)




Hvernig stondum vio okkur?

Fat intake (g/kg/d)
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Hvernig stondum vio okkur?

Carbohydrate intake (g/kg/d)
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Hvernig stondum vio okkur?

Protein intake (g/kg/d)
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hvada enteral naringu eigum vid a0 gefa?

» MOOurmjolk
» Bankamjolk
» Fyrirbura’purrmjolk”

» Neeringaruppbot




hvada enteral naeringu eigum vio ad gefa?

4
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Nymjolkud brjostamjolk hefur marga kosti fyrir fyrirburann

Einn sa helsti eru verndandi ahrif gagnvart NEC samanbori vio
fyrirburapurrmjolk unna ar kuamjolk

Flestar maeour komast i gang med ad mjélka nog fyrir fyrirburann
sinn, en par na pvi sjaldnast allra fyrstu dagana.

pvi

Ban
(td

En,

nofum vid pvi adgang ad bankamjoélk, fra gjafamaedrum
kamjolkin er gerilsneydd og fryst, eydir bakterium og veirum

HIV /CMYV)
hefur lika ahrif a 6naemisfraedilega eiginleika hennar, td 22-

60% IgA, 44-78% lactoferrin og 33-69% lysozyme eyodileggjast
Hinsvegar hefur gerilsneyding og frysting viroist hafa litil ahrif a

oligosaccarida og DHA




hvada enteral naeringu eigum vio ad gefa?

» Fyrsti kostur er alltaf méourmjélk (nema lyfjamedferd moour
samrymist ekki)
- Helst nymjolkud (fersk/okald), annars keeld eda afpidd

» Annar kostur er brjostamjolk ur mjoélkurbanka fyrir bérn <35
vikur

» Annar kostur er fyrirburapurrmjolk fyrir born faedd eftir 35v
aldur




Hverjir fa ekki i gérn?

» Minni hopur en adur var

» Ef augljés eda grunur um hindrun eda garnaléomun i
meltingarvegi

» Fosturkofnun, RDS, Sepsis, Lyfjameoferd v PDA, Lagur
bléoprystingur eru ekki Algerar frabendingar (Morgan, Young,
McGuire, 2015). Kliniskt mat i hvert sinn




Hvenaer byrja mjoélkurgjafir og hve hratt a ad
auka?




Hvenaer byrja mjoélkurgjafir og hve hratt a ad
auka?

» Observational rannséknir hafa historiskt synt ad hag aukning
a enteral f®0u sé mogulega verndandi gegn NEC, en auki likur
a linusepsis

» Faar randomiseradar ransoknir verio til

» beim er p6 ad fjolga, og nu er vaxandi evidens fyrir pvi a0
Ohaett sé a0 auka enteral faedu ttl hratt




Slow advancement of enteral feed volumes to prevent

Figure |I. Forest plot of comparison: | Slow versus faster rates of feed advancement, outcome: I.1
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ABSTRACT

\



METHODS
We randomly assigned very preterm or very-low-birth-weight infants to daily milk

increments of 30 ml per kilogram of body weight (faster increment) or 18 ml per
kilogram (slower increment) until reaching full feeding volumes. The primary
outcome was survival without moderate or severe neurodevelopmental disability at
24 months. Secondary outcomes included components of the primary outcome, con-
firmed or suspected late-onset sepsis, necrotizing enterocolitis, and cerebral palsy.




Faster Slower Risk Ratio for Faster Increment vs. Slower Increment P Value for

Subgroup Increment Increment (95% Cl) Interaction
no. of events/no. of infants
Gestational age 0.08
<24 wk 9/29 6/29 o 1.50 (0.62-3.63)
24 wk 0 days to 24 wk 6 days 25/65 32/66 —— 0.79 (0.57-1.11)
25 wk 0 days to 25 wk 6 days 46/93 43/93 —— 1.07 (0.82-1.40)
26 wk 0 days to 27 wk 6 days 174/267 179/282 - 1.03 (0.89-1.19)
28 wk 0 days to 29 wk 6 days 249/349 236/330 -‘- 1.00 (0.90-1.10)
30 wk 0 days to 31 wk 6 days 247/351 300/368 - 0.86 (0.79-0.94)
=32 wk 52/70 52/78 T 1.13 (0.90-1.41)
Birth weight 0.18
<10th percentile 166/256 162/259 - 1.04 (0.92-1.17)
=10th percentile 636/968 685/986 OI 0.95 (0.89-1.00)
Type of milk 0.045
Breast milk only 231/352 248/377 1.01 (0.91-1.12)
Formula only 12/30 28/40 —_— 0.59 (0.38-0.91)
Breast milk and formula 558/839 572/827 > 0.96 (0.89-1.02)

1
| |
0.25 0.50 1.00 2.00 4.00

_— —
=} -

Slower Increment Faster Increment
Better Better

Figure 2. Subgroup Analyses for the Primary Outcome.

The primary outcome was survival without moderate or severe neurodevelopmental disability at 24 months of age, corrected for gesta-
tional age. P values for interaction were adjusted for minimization factors — collaborating hospital, single or multiple birth, gestational
age at birth, and whether the birth weight was below the 10th percentile for gestational age — when technically possible. P values and
confidence intervals were not adjusted for multiple comparisons and should not be used to infer definitive treatment effects.




Table 3. Outcomes at Discharge to Home.*

Faster Increment: Slower Increment:

30 ml/kg/day 18 ml/kg/day Unadjusted Effect
Outcome (N=1394) (N=1399) Measure (Cl)

Key discharge outcomes

Microbiologically confirmed or clinically suspected 414/1389 (29.8) 434/1397 (31.1) 0.96 (0.85 to 1.08)
late-onset sepsis — no./total no. (%)

Necrotizing enterocolitis, Bell's stage 2 or 3 — no. (%) 70 (5.0) 78 (5.6) 0.90 (0.66 to 1.24)

Adjusted Effect
Measure (CI)73:

0.96 (0.86 to 1.07)

0.88 (0.68 to 1.16)




CONCLUSIONS

There was no significant difference in survival without moderate or severe neuro-
developmental disability at 24 months in very preterm or very-low-birth-weight
infants with a strategy of advancing milk feeding volumes in daily increments of
30 ml per kilogram as compared with 18 ml per kilogram. (Funded by the Health
Technology Assessment Programme of the National Institute for Health Research;
SIFT Current Controlled Trials number, ISRCTN76463425.)
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Hvenaer byrjum vio enteral naringu og hvernig
aukum vio?

» Stefnum ad pvi ad byrja ad gefa i maga a 2. - 4. klst eftir
faedingu

» <28 vikna: byrja med 15-20 ml/kg/shr og auka um 20-
30ml/kg/shr. Ef gengur vel i 2-3 daga, auka um 30ml/kg/shr

» 28 - 32 vikna: byrja a 30 - 40 ml/kg/shr og auka um 30 - 40
ml/kg/shr

» >33 vikna: ma byrja med fulla enteral naeringu




Seinkud magataming

» Almennt séd minni ahyggjur af “aspirati’ i maga fyrir gjof fra
bvi sem aodur var

» Vida maelt med pvi ad meira ad segja haetta ad tékka a peim
» Hefur eitt og sér ekkert ad segja varoandi NEC




haeringaruppbot

» Mjolk fyrirburama0Ora er orkumeiri en mjolk fullburda maedra
» P6 ekki naegilega orkurik, parf pvi ad naeringarbata

» Stefnum ad pvi ad byrja pegar enteral naering hefur nad
100ml/kg/shr

» Naeringarbatum “blint” med Nutriprem eda Enfamil

» Stefnum a0 pvi ad einstaklingsnaeringarbaeta, en til pess
burfum vid ad geta malt makronutrienta méourmjoélkur

» Blin ad vinna verklag tengt pvi og kaupa malinn og umbreyta
mjolkureldhusi Vokudeildarinnar




Naring fyrirbura er teymisvinna

» Neeringarfraedingar
» Laeknar

» Hjukrunarfraeodingar
» Foreldrar

4

Fyrirburinn




Naeringarhopur Vokudeildar
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& nutrium

“ Vanliga fragor Teknisk information Forskning Kontakta oss

For neonatal nutrition och tillvaxt

Starta Nutrium

£ Start Nutrium in english
™= Nutrium in deutsch starten
Nutrium fér Karolinska

Nutrium: Fér neonatal nutrition och tillvaxt Nyheter
Trots modern neonatalvard, ar det ofta mycket svart att uppna bra nutrition och Nutrium i Rapport
tillvéxt hos smé, sjuka nyfédda barn. Men inte nu langre... 2017-01-02: Nutrium uppméarksammades i en Rapportséandning.

Nutrium &r ett unikt IT-system for kliniskt stod och uppféljning av neonatal
nutrition och tillvaxt och anvénds av lakare, dietister, sjukskoterskor och annan
personal pa de flesta stérre neonatalavdelningar i Sverige.

Nutrium gor det latt och roligt att géra nutritionsberékningar. Systemet tar
hansyn till alla enterala och parenterala néringsprodukter och andra vétskor,
naringstillskott, bréstmjélksanalyser mm och ger en lattbegriplig, visuell
oversikt av intaget av dver 30 néringsamnen. Nutrium ger dven intelligenta tips
pa hur du kan forbattra nutritionen for varje patient.

Tillvéxtkurvor har aldrig sett s& snygga ut. Du far naturligtvis b&de traditionella . . ﬂpm g
tillvaxtkurvor fér vikt, 1angd och huvudomfang med valfri referens samt dven
annu mer informativa z-score-kurvor. Nutrium visar dven kurvor éver hur
nutritionen ser ut 6ver tid.

W

Nu &r det evidensbaserat: Nutrium férbattrar naringsintag
och tillvéaxt
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Nutrient Intake (/ka/d)
Fluid } 166 ml
Energy p—— 141kcal
Protein / a.a. —3 3.69g
Carbohydrates 15.6¢g
Glucose
Lipids 6.8g
Sodium 3.04 mmol
Potassium = 3.31 mmol
Chloride 2.94 mmol
Calcium 162 mg
Phosphorus 103 mg
Magnesium 8mg
Iron _— 5.2mg
Zinc 1.4mg
Copper 109 pg
Selenium 3.85ug
Manganese } 9.2ug
Todine 39.5 pg
Vitamin A (RE) } 4119
Vitamin D 9.1pg
Vitamin E (TE) == 3.21mg
Vitamin K 6.41g
Ascorbic acid  j——— 50 mg
Thiamin B1) =] 96 pg
Riboflavin (B2) 209 pg
Pyridoxin (B6) = 96 pg
Niacin (NE) == 1.78 mg
Panthothenate 1.08 mg
Biotin 4.64 g
Folate  F— 62 pg
Vitamin B12 0.209 pa

Fig. 1. Graphical feedback displayed by the Nutrium™ software while composing
and calculating nutrition. Bars to the left imply less and to right more than recom-
mended. Green means OK, yellow means slightly above/below and red means far
outside the recommendations. Used with permission.
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