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Overview

Nutrition in infancy is key for optimal growth of the body and organs such as the
brain, and for long-term health and development, as well as later quality of life. (1)
This is even more important for infants born preterm compared to those born at term,
because preterm infants have much faster weight gain and higher nutrient
requirements per kg bodyweight. Also their digestive tract function is often immature,
and they regularly require nutritional support (enteral and/or parenteral nutrition).
Therefore, professional nutritional care management is very important to prevent the
early occurrence of nutrient deficits and growth faltering. Nutritional needs, growth
measurements, and feeding practices of the infant need to be regularly assessed by
healthcare professionals at the neonatal intensive care unit as well as after
discharge, and they need to advise parents on the best nutritional care for the
individual preterm infant.

Nutritional care practices vary between hospitals and sometimes even within
individual neonatal units. Written protocols based on current evidence can help
reduce the requirement for parenteral nutrition, allow more rapid attainment of full
enteral feeds, and improved weight gain velocity. (2—8) Although oral feeding may
take time to develop after preterm birth, mother’s own milk is the first choice and
provision of expressed human milk and later breastfeeding is strongly encouraged.
(9,10) Parents should be provided with information and support during this period.
However, feeding difficulties may still occur and mothers often report that these
persist or even just start after discharge from hospital. (11) Caregivers including
physicians, nurses and the nutrition support team, play a central role in supporting
parents in the feeding of their preterm or ill infant, including identifying infant feeding
cues, and supporting the transition from hospital to home. (12,13)

The Topic Expert Group on Nutrition develops standards relating to the special
feeding requirements of preterm and sick infants during their stay in the hospital and
after discharge.

Sources

1. Koletzko B, Poindexter B, Uauy R, editors. Nutritional care of preterm infants: scientific basis
and practical guidelines. Basel: Karger; 2014. 110:1-314. (World review of nutrition and
dietetics). doi: 10.1159/000358453.

2. Ehrenkranz RA, Das A, Wrage LA, Poindexter BB, Higgins RD, Stoll BJ, et al. Early nutrition
mediates the influence of severity of illness on extremely LBW infants. Pediatr Res. 2011
Jun;69(6):522-9.

Ehrenkranz RA. Nutrition, growth and clinical outcomes. World Rev Nutr Diet. 2014;110:11-26.

4. McCallie KR, Lee HC, Mayer O, Cohen RS, Hintz SR, Rhine WD. Improved outcomes with a
standardized feeding protocol for very low birth weight infants. J Perinatol Off J Calif Perinat
Assoc. 2011 Apr;31 Suppl 1:S61-67.

5. Rochow N, Fusch G, Miihlinghaus A, Niesytto C, Straube S, Utzig N, et al. A nutritional
program to improve outcome of very low birth weight infants. Clin Nutr Edinb Scotl. 2012
Feb;31(1):124-31.

6. Patole SK, de Klerk N. Impact of standardised feeding regimens on incidence of neonatal
necrotising enterocolitis: a systematic review and meta-analysis of observational studies. Arch
Dis Child Fetal Neonatal Ed. 2005 Mar;90(2):F147-151.
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7. Gephart SM, Hanson CK. Preventing necrotizing enterocolitis with standardized feeding
protocols: not only possible, but imperative. Adv Neonatal Care Off J Natl Assoc Neonatal
Nurses. 2013 Feb;13(1):48-54.

8. Senterre T. Practice of enteral nutrition in very low birth weight and extremely low birth weight
infants. World Rev Nutr Diet. 2014;110:201-14.

9. Boyle EM, Johnson S, Manktelow B, Seaton SE, Draper ES, Smith LK, et al. Neonatal
outcomes and delivery of care for infants born late preterm or moderately preterm: a
prospective population-based study. Arch Dis Child Fetal Neonatal Ed. 2015 Nov;100(6):F479-
485.

10. Hwang SS, Barfield WD, Smith RA, Morrow B, Shapiro-Mendoza CK, Prince CB, et al.
Discharge Timing, Outpatient Follow-up, and Home Care of Late-Preterm and Early-Term
Infants. PEDIATRICS. 2013 Jul 1;132(1):101-8.

11. Thoyre SM. Mothers’ ideas about their role in feeding their high-risk infants. J Obstet Gynecol
Neonatal Nurs JOGNN. 2000 Dec;29(6):613—-24.

12. Brown LF, Griffin J, Reyna B, Lewis M. The development of a mother’s internal working model
of feeding. J Spec Pediatr Nurs JSPN. 2013 Jan;18(1):54—64.

13. Swanson V, Nicol H, McInnes R, Cheyne H, Mactier H, Callander E. Developing maternal self-
efficacy for feeding preterm babies in the neonatal unit. Qual Health Res. 2012
Oct;22(10):1369-82.
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Effective implementation of early parenteral feeding

Koletzko B, Fewtrell MS, Domelléf M, Embleton ND, Grusfzeld D, McNulty A,
Lapillonne A, Szitany P

Target group
Very preterm infants and parents

User group
Healthcare professionals, neonatal units, hospitals, and health services

Statement of standard
Parenteral nutrition is commenced on the first day after birth, usually using standard
solutions, and continued until sufficient enteral feeding is established.

Rationale
The goal is to provide appropriate nutrient supply and to prevent the early occurrence
of nutrient deficits and growth faltering.

Very preterm infants have high nutritional requirements per kilogram body weight but
only limited reserves to withstand the interruption of placental nutrient supply at
delivery. Establishing full enteral feeding may take many days, especially if the infant
is ill. Early commencement of parenteral nutrition (PN) was shown to shorten the
time interval until birth weight was regained. PN should commence on the first day,
as soon as the infant is admitted to the neonatal unit, to avoid interruption of nutrient
supply and accumulation of nutrient deficits whilst enteral feeds are established. (1—
3) PN should be continued until an adequate amount of enteral nutrition is
established. (4)

PN with amino acids and glucose should be commenced in all very preterm infants.
Intravenous lipid emulsions are a good source of energy. It is safe to start lipid
emulsions on day one. (1,5,6) The delivery of adequate PN usually requires central
venous access. (see TEG Patient safety & hygiene practice)

Standardised PN solutions prepared for preterm infants and most ill term infants
were shown to be safe, to contribute to cost savings, and to help to broadly
implement initiation of nutrition on the first day. (7-9)

Benefits

Short-term benefits
e Reduced time of postnatal interruption of nutrient supply and negative
nitrogen balance (1,3)
¢ Reduced accumulation of nutrient deficits and growth faltering (1-3)
e Facilitated gradual introduction and advancement of enteral feeds
(consensus)
e Reduced risk of prescription errors (1,10)

Long-term benefits
e Possible improved growth and development with optimal provision of
nutrients (11,12)
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Components of the standard

Component

Grading of
evidence

For parents and family

1.

Parents are informed by healthcare
professionals about the benefits of early
initiation of parenteral nutrition (PN).

B (High quality)

For healthcare professionals

2.

A unit guideline on infant nutrition,
including PN, is adhered to by all
healthcare professionals.

B (High quality)

PN is commenced on the first day, soon
after admission. (4)

A (Moderate quality)

Training on infant nutrition, including the
importance of nutrient requirements and
early PN, is attended by all healthcare
professionals working in the NICU.

B (High quality)

PN is carried out in consultation with a
specialised nutrition support team.

B (Moderate quality)

For neonatal unit

6.

A unit guideline on infant nutrition,
including PN, is available and regularly
updated.

B (High quality)

The availability of central (or peripheral)
venous access is ensured. (see TEG
Patient safety & hygiene practice)

B (High quality)

For hospital

8.

Training on infant nutrition, including the
importance of nutrient requirements and
early PN, is ensured.

B (High quality)

Standardised PN solutions and lipid
emulsions are available 24 hours per
day 7 days a week, either from the
pharmacy or via the use of stored bags
kept in the neonatal unit.

A (Low quality)
B (Moderate quality)

Indicator of
meeting the
standard

Patient information
sheet’

Guideline

Audit report

Training

documentation

Audit report

Guideline

Audit report

Training
documentation

Audit report

1 The TEG Nutrition very much supports the need of good communication with families and regular
sharing of key information, but it is not in favour of sharing information on each standard by a ,parent
information sheet, which is term chosen by the Chair Committee. In our view, sharing multiple parent
information sheets bears the risk of overloading families with a plethora of written information during a
stressful time period, which may not be very helpful. We suggest to consider other means of sharing
information.
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10. A standardised procedure that ensures B (High quality) Guideline
safe compounding practices and safe
delivery of PN is established.

For health service

11. A national guideline on infant nutrition, B (High quality) Guideline
including PN, is available and regularly
updated.

Where to go — further development of care

Grading of

Further development evidence

For parents and family

N/A

For healthcare professionals

N/A

For neonatal unit

N/A

For hospital

N/A

For health service

e Evaluate health econometrics of neonatal standard solutions A (Moderate quality)
produced by hospital pharmacies and by commercial
providers. (8,9)

e Investin research to improve knowledge in and practice of B (Moderate quality)
parenteral nutrition (PN).

Getting started

Initial steps

For parents and family

e Parents are verbally informed by healthcare professionals about the benefits of early
initiation of parenteral nutrition (PN).

For healthcare professionals

e Attend training on infant nutrition, including the importance of nutrient requirements
and early PN.

For neonatal unit

e Develop and implement a unit guideline on infant nutrition, including PN.

e Develop information material on PN for parents.

For hospital

e Source suitable standard solutions.

e Support healthcare professionals to participate in training on infant nutrition, including
the importance of nutrient requirements and early PN.
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For health service
e Develop and implement a national guideline on infant nutrition, including PN.

Description

PN can be delivered with solutions that are individually tailored for each infant, which
may be necessary in infants with special requirements or those requiring long-term
PN. Individual prescription and compounding of PN solutions has the major
disadvantage that the start of PN is usually delayed by the additional time required to
make solutions available, and frequently occurring limitations of availability on
weekends and holidays. The use of standardised PN solutions tailored to the needs
of most preterm or ill term infants that are prepared by hospital pharmacies or
commercial providers can enable PN initiation through 24 hours every day and hence
improves nutrient delivery and quality of care.

Components of standardised PN solutions are prepared by hospital pharmacies and
commercial providers, and hence carry less risk of microbial contamination and
infection than mixing PN solutions on the ward. They also reduce the risk of
prescription errors.

Source

1. Koletzko B, Poindexter B, Uauy R, editors. Nutritional care of preterm infants: scientific basis and
practical guidelines. Basel: Karger; 2014. 314 p. (World review of nutrition and dietetics).

2. Moyses HE, Johnson MJ, Leaf AA, Cornelius VR. Early parenteral nutrition and growth outcomes
in preterm infants: a systematic review and meta-analysis. Am J Clin Nutr. 2013 Apr 1;97(4):816—
26.

3. Wilson DC, Cairns P, Halliday HL, Reid M, McClure G, Dodge JA. Randomised controlled trial of
an aggressive nutritional regimen in sick very low birthweight infants. Arch Dis Child Fetal
Neonatal Ed. 1997 Jul;77(1):F4-11.

4. Koletzko B, Goulet O, Hunt J, Krohn K, Shamir R, Group PNGW, et al. Guidelines on paediatric
parenteral nutrition of the European Society of Paediatric Gastroenterology, Hepatology and
Nutrition (ESPGHAN) and the European Society for Clinical Nutrition and Metabolism (ESPEN),
supported by the European Society of Paediatric Research (ESPR). J Pediatr Gastroenterol Nutr.
2005;41:51-87.

5. Krohn K, Koletzko B. Parenteral lipid emulsions in paediatrics. Curr Opin Clin Nutr Metab Care.
2006 May;9(3):319-23.

6. Drenckpohl D, McConnell C, Gaffney S, Niehaus M, Macwan KS. Randomized trial of very low

birth weight infants receiving higher rates of infusion of intravenous fat emulsions during the first
week of life. Pediatrics. 2008 Oct;122(4):743-51.

7. Krohn K, Babl J, Reiter K, Koletzko B. Parenteral nutrition with standard solutions in paediatric
intensive care patients. Clin Nutr Edinb Scotl. 2005 Apr;24(2):274-80.

8. Lenclen R, Crauste-Manciet S, Narcy P, Boukhouna S, Geffray A, Guerrault M-N, et al.

Assessment of implementation of a standardized parenteral formulation for early nutritional
support of very preterm infants. Eur J Pediatr. 2006 Aug;165(8):512-8.
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9. Petros WP, Shank WA. A standardized parenteral nutrition solution: prescribing, use, processing,
and material cost implications. Hosp Pharm. 1986 Jul;21(7):648-9, 654-6.

10. Simmer K, Rakshasbhuvankar A, Deshpande G. Standardised parenteral nutrition. Nutrients.
2013 Apr;5(4):1058-70.

11.  Vlaardingerbroek H, van Goudoever JB. Intravenous lipids in preterm infants: impact on

laboratory and clinical outcomes and long-term consequences. World Rev Nutr Diet.
2015;112:71-80.

12. van den Akker CHP, te Braake FWJ, Weisglas-Kuperus N, van Goudoever JB. Observational
outcome results following a randomized controlled trial of early amino acid administration in
preterm infants. J Pediatr Gastroenterol Nutr. 2014 Dec;59(6):714-9.

First edition, November 2018

Lifecycle
3 years/next revision: 2021

Recommended citation

EFCNI, Koletzko B, Fewtrell MS et al., European Standards of Care for Newborn
Health: Effective implementation of early parenteral feeding. 2018.
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Establishment of enteral feeding in preterm infants

Embleton ND, Koletzko B, Fewtrell MS, Domellof M, Gruszfeld D, van Goudoever H,
McNulty A

Target group
Preterm infants and parents

User group
Healthcare professionals, neonatal units, hospitals, and health services

Statement of standard
Early enteral feeding is established, based on a standard protocol, preferably with
mother’s own breast milk.

Rationale
The goal is to provide an appropriate nutrient supply, support gut adaptation and
health, and reduce the risk of growth faltering.

Early enteral feeds are an important component to establishing good nutrition,
particularly with mother’s own breast milk (MOM). (see TEG Nutrition) However,
there are too few data from high-quality trials to determine the exact day on which
this should be started. (1-3) In high-risk groups there is no advantage to delaying the
first feed to day six, compared to day two. (4,5) Most neonatal units start oral or
enteral feeds in an otherwise stable infant before 48-72 hours. Many start feeds with
MOM in the first 24 hours, sometimes with small amounts of maternal colostrum or
MOM placed inside the cheek (‘buccal colostrum’), whilst lactation is established. If
MOM is not available, it is not clear whether the type of milk available, e.g. donor or
formula, impacts on the optimal timing of first feed.

In infants <32 weeks of gestation, there was no difference in the incidence of sepsis
or risk of necrotising enterocolitis between infants randomised to 30 mls/kg/day
compared to 18 mls/kg/day at the point that clinicians were happy to start increasing
feeds. (6) Faster increases are associated with shorter duration of parenteral
nutrition, with its associated risks. (7) Data on whether it is better overall to use bolus
or continuous feeds are currently uncertain, but units should adopt a consistent
approach.

Benefits

Short-term benefits
e Reduced duration of parenteral nutrition and associated complications (6) and
costs (consensus)
¢ Reduced risk of serious morbidities such as sepsis, or necrotising
enterocolitis with human milk (8)
e Improved nutritional status (including growth) at discharge (consensus)

Long-term benefits
e Improved neurodevelopmental and other health outcomes (7,9)
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Components of the standard

Component Grading of Indicator of
evidence meeting the
standard
For parents and family
1. Parents are informed by healthcare A (Low quality) Patient information
professionals about the importance of B (High quality) sheet?

early enteral feeding and they are
encouraged to provide breast milk. (see
TEG Nutrition, see TEG Care
procedures)

For healthcare professionals
2. A unit guideline on infant nutrition, A (Low quality) Guideline
including early enteral feeding, B (High quality)
preferably with mother’s own milk
(MOM) is adhered to by all healthcare
professionals. (see TEG Nutrition)

3. Training on infant nutrition, including B (High quality) Training
early enteral feeding, preferably with documentation
MOM, is attended by all responsible
healthcare professionals.

For neonatal unit

4. A unit guideline on infant nutrition, B (High quality) Guideline
including early enteral feeding,
preferably with MOM, is available and
regularly updated.

5. Adherence to the unit guideline is A (Low quality) Audit report
monitored.

For hospital

6. Training on infant nutrition, including B (High quality) Training
early enteral feeding, preferably with documentation

MOM, is ensured.

For health service

7. A national guideline on infant nutrition, B (High quality) Guideline
including early enteral feeding,
preferably with MOM, is available and
regularly updated.

2 The TEG Nutrition very much supports the need of good communication with families and regular
sharing of key information, but it is not in favour of sharing information on each standard by a ,parent
information sheet, which is term chosen by the Chair Committee. In our view, sharing multiple parent
information sheets bears the risk of overloading families with a plethora of written information during a
stressful time period, which may not be very helpful. We suggest to consider other means of sharing
information.
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Where to go — further development of care

Grading of

Further development evidence

For parents and family

N/A

For healthcare professionals

N/A

For neonatal unit

N/A

For hospital

N/A

For health service

e Support research to investigate the optimum starting day and A (Low quality)
rate of advancement of feeds.

Getting started

Initial steps

For parents and family

e Parents are verbally informed by healthcare professionals about the importance of
enteral feeding and breast milk.

For healthcare professionals

e Attend training on infant nutrition, including the importance of early enteral feeding,
preferably with mother’s own milk (MOM).

For neonatal unit

e Develop and implement a unit guideline on infant nutrition, including early enteral
feeding, preferably with MOM.

e Develop information material for parents on early enteral feeding, preferably with
MOM.

e Develop a nutrition support team.

For hospital

e Support healthcare professionals to participate in training on infant nutrition, including
early enteral feeding, preferably with MOM.

For health service

e Develop and implement a national guideline on infant nutrition, including early enteral
feeding, preferably with MOM.

Source

1. Morgan J, Young L, McGuire W. Delayed introduction of progressive enteral feeds to prevent
necrotising enterocolitis in very low birth weight infants. Cochrane Database Syst Rev.
2014;(12):CD001970.

2. Morgan J, Young L, McGuire W. Slow advancement of enteral feed volumes to prevent
necrotising enterocolitis in very low birth weight infants. Cochrane Database Syst Rev. 2015 Oct
15;(10):CD001241.
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3. Morgan J, Bombell S, McGuire W. Early trophic feeding versus enteral fasting for very preterm or
very low birth weight infants. Cochrane Database Syst Rev. 2013 Mar 28;(3):CD000504.

4. Leaf A, Dorling J, Kempley S, McCormick K, Mannix P, Linsell L, et al. Early or delayed enteral
feeding for preterm growth-restricted infants: a randomized trial. Pediatrics. 2012;129(5):e1260-8.

5. Senterre T. Practice of enteral nutrition in very low birth weight and extremely low birth weight
infants. World Rev Nutr Diet. 2014;110:201-14.

6. SIFT Investigators Group. Early enteral feeding strategies for very preterm infants: current
evidence from Cochrane reviews. Arch Dis Child Fetal Neonatal Ed. 2013 Nov;98(6):F470-472.

7. Stephens BE, Walden RV, Gargus RA, Tucker R, McKinley L, Mance M, et al. First-week protein
and energy intakes are associated with 18-month developmental outcomes in extremely low birth
weight infants. Pediatrics. 2009 May;123(5):1337—43.

8. Bhatia J. Human milk and the premature infant. Ann Nutr Metab. 2013;62 Suppl 3:8-14.

9. Cester EA, Bloomfield FH, Taylor J, Smith S, Cormack BE. Do recommended protein intakes

improve neurodevelopment in extremely preterm babies? Arch Dis Child Fetal Neonatal Ed. 2015
May;100(3):F243-247.

First edition, November 2018

Lifecycle
3 years/next revision: 2021

Recommended citation

EFCNI, Embleton ND, Koletzko B et al., European Standards of Care for Newborn
Health: Establishment of enteral feeding in preterm infants. 2018.
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Family education and training on infant feeding in the unit and after
discharge

Herber-Jonat S, Koletzko B, Fewtrell MS, Embleton ND, van Goudoever JB,
Gruszfeld D, Lapillonne A, McNulty A, Szitanyi P

Target group
Infants and parents

User group
Healthcare professionals, neonatal units, hospitals, and health services

Statement of standard
Parents develop appropriate knowledge and skills in feeding their preterm infant.

Rationale

To sustain life, growth, and be discharged from the hospital, an infant must be
adequately nourished. (1) Parents are encouraged to feed their infant, even though
most of them are not knowledgeable about the care of preterm or ill infants in general
and about determining preterm infant readiness or tolerance of oral feeding. For the
parent who is eager to provide direct care and nurturing to her or his infant, feeding
can be an especially rewarding caregiving activity. However, feeding difficulties may
occur and mothers often report that these persist or start after discharge from
hospital. (2) Oral feeding may take time to develop after birth and parents should be
provided with information and support during this period. They may struggle with
infant feeding in the first weeks and experience a period of transition before comfort
develops. (3) For the preterm infant, oral feeding can be exhausting and potentially
risky, leading to poor weight gain, delayed oral feeding development, and physiologic
decompensation with apnoea, bradycardia, oxygen desaturation and aspiration. (4,5)
Parents should be educated on how to feed a preterm or ill infant who is likely to
fatigue easily and demonstrate feeding behaviours such as long breathing pauses,
long sucking pauses and significant oxygen desaturations. Caregivers and especially
nurses and the nutrition support team play a central role in supporting parents to feed
their preterm or ill infant, including identifying infant feeding cues, and supporting the
transition from hospital to home. (6,7) (see TEG Education & training and TEG
Follow-up & continuing care)

Benefits

e Improved nutritional care of preterm and ill infants (consensus)
e Decreased postnatal growth faltering (consensus)

e Improved parent-infant interaction (consensus)

: CIe/N|
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Components of the standard

Component Grading of Indicator of
evidence meeting the
standard
For parents and family
1. Parents are informed by healthcare B (High quality) Patient information
professionals about infant feeding sheet®
challenges.

For healthcare professionals

2. A unit guideline on parental feeding B (High quality) Guideline
techniques to improve oral infant
feeding behaviours is adhered to by all
healthcare professionals.

3. Training on possible feeding difficulties B (High quality) Training
and on the educational and support documentation
needs of parents is attended by all
responsible healthcare professionals.

For neonatal unit

4. A unit guideline on parental feeding B (High quality) Guideline
techniques to improve oral infant
feeding behaviours is available and
regularly updated.

5. Educational programmes (parental A (Low quality) Training
feeding techniques to improve oral documentation
infant feeding behaviours) are provided
by a multidisciplinary infant nutrition
team.

6. Opportunities for skin-to-skin care and B (Moderate quality) Parent feedback
comfort holding of the preterm infant
prior to and during the feeding are

provided.
For hospital
7. Training on techniques to improve oral B (High quality) Training
infant feeding behaviours and parental documentation

feeding techniques is ensured.

8 The TEG Nutrition very much supports the need of good communication with families and regular
sharing of key information, but it is not in favour of sharing information on each standard by a ,parent
information sheet“, which is term chosen by the Chair Committee. In our view, sharing multiple parent
information sheets bears the risk of overloading families with a plethora of written information during a
stressful time period, which may not be very helpful. We suggest to consider other means of sharing
information.
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For health service

8. Outpatient or community-based support B (Moderate quality)  Audit report,
and networks for feeding difficulties are parent feedback
provided.

Where to go - further development

Grading of
Further development evidence
For parents and family
N/A
For healthcare professionals
N/A
For neonatal unit
e Develop networks for feeding support across regions. B (Moderate quality)
For hospital
N/A

For health service

e Examine the effectiveness of different programmes to educate B (Moderate quality)
and support parents of preterm and ill infants.

e Consider covering costs of feeding support. B (Moderate quality)

Getting started

Initial steps

For parents and family

e Parents are verbally informed about oral feeding of their preterm or ill infant and
feeding challenges by healthcare professionals.

For healthcare professionals

e Attend training on preterm or ill infant feeding techniques.

For neonatal unit and hospital

e Develop and implement a unit guideline on feeding techniques to improve oral feeding
behaviours and parental feeding techniques.

e Support healthcare professionals to participate in training on the difficulties of oral
feeding.

e Provide room with appropriate privacy for oral feeding.

For health service

e Establish outpatient or community-based follow-up.

Source

1. Koletzko B, Poindexter B, Uauy R, editors. Nutritional care of preterm infants: scientific basis and
practical guidelines. Basel: Karger; 2014. 314 p. (World review of nutrition and dietetics).

2. Thoyre SM. Mothers’ ideas about their role in feeding their high-risk infants. J Obstet Gynecol
Neonatal Nurs JOGNN. 2000 Dec;29(6):613—-24.
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3. Reyna BA, Pickler RH, Thompson A. A descriptive study of mothers’ experiences feeding their
preterm infants after discharge. Adv Neonatal Care Off J Natl Assoc Neonatal Nurses. 2006
Dec;6(6):333—40.

4, Pridham K, Bhattacharya A, Thoyre S, Steward D, Bamberger J, Wells J, et al. Exploration of the
contribution of biobehavioral variables to the energy expenditure of preterm infants. Biol Res
Nurs. 2005 Jan;6(3):216-29.

5. Stevens EE, Gazza E, Pickler R. Parental experience learning to feed their preterm infants. Adv
Neonatal Care Off J Natl Assoc Neonatal Nurses. 2014 Oct;14(5):354—61.

6. Brown LF, Griffin J, Reyna B, Lewis M. The development of a mother’s internal working model of
feeding. J Spec Pediatr Nurs JSPN. 2013 Jan;18(1):54—64.

7. Swanson V, Nicol H, McInnes R, Cheyne H, Mactier H, Callander E. Developing maternal self-
efficacy for feeding preterm babies in the neonatal unit. Qual Health Res. 2012 Oct;22(10):1369—-
82.

First edition, November 2018

Lifecycle
5 years/next revision: 2023

Recommended citation

EFCNI, Herber-Jonat S, Koletzko B et al., European Standards of Care for Newborn
Health: Family education and training on infant feeding in the unit and after
discharge. 2018.
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Feeding of late preterm infants

Lapillonne A, Koletzko B, Fewtrell MS, Herber-Jonat S, Embleton ND, van
Goudoever JB, Gruszfeld D, Szitanyi P

Target group
Late preterm infants and parents

User group
Healthcare professionals, neonatal units, hospitals, and health services

Statement of standard
Early nutrition, preferably using human milk, is established and feeding difficulties,
growth, and breastfeeding are monitored during and after hospitalisation.

Rationale
Nutritional issues in late preterm infants do not always receive appropriate
attention. (1)

Late preterm infants (34 to 36 weeks of gestation) comprise 6-7% of all births and
about 75% of preterm births in Europe. (2) This population is at risk for short and
long-term morbidities and adverse outcome, including a two- to five-fold increase in
mild to moderate neonatal morbidities compared to infants born at term. These
include hypoglycemia, poor feeding and nutritional compromise in the early neonatal
period. (3—6) Furthermore, feeding difficulties are a dominant reason for delay in
discharge of late preterm infants. (6,7)

Overall 30-40% of late preterm infants are not admitted to a neonatal department but
are cared for in general maternity units. Late preterm infants should not be
considered similar to term infants because they have unique, often unrecognised,
medical vulnerabilities and nutritional needs that predispose them to high rates of
morbidity and hospital readmissions. (4) They require nutritional support more
frequently than term infants and they are less likely to be breastfed. (8,9)

Breastfeeding without adequate support may put these infants at risk of morbidities
especially when discharged early. (10) Rates of readmission after initial hospital
discharge are high because of jaundice, suspected sepsis and feeding difficulties.
Parental education and timely outpatient follow-up by a provider knowledgeable in
breastfeeding and preterm infant care are crucial in the proper management for
these mother—infant dyads. (11) Mothers of late preterm infants should receive
extended lactation support, frequent follow-up and, if necessary, delayed hospital
discharge.

Benefits

Short-term benefits
e Reduced risk of neonatal morbidities including hypoglycaemia, poor feeding,
and growth faltering (7-11)

Long-term benefits
e Reduced risk of readmissions and failure to successfully breastfeed, and
improved long-term outcomes (7-11)
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Components of the standard

Component

For parents and family

1. Parents are informed and counselled by
healthcare professionals about the
importance of early feeding and
breastfeeding, and the need to establish
breastfeeding before discharge. (see
TEG Nutrition)

2. Mothers are supported to breastfeed or
where appropriate to express breast
milk by healthcare professionals. (see
TEG Care procedures)

For healthcare professionals

3. A unit guideline on infant nutrition,
including initial triage of late preterm
infants and for starting and increasing
enteral/oral feeds, is adhered to by all
healthcare professionals.

4. Training on infant nutrition, including the
nutritional risks of late preterm infants, is
attended by all responsible healthcare
professionals.

For neonatal unit

5. A unit guideline on infant nutrition,
including initial triage of late preterm
infants and for starting and increasing
enteral/oral feeds, is available and
regularly updated.

For hospital

6. Training on infant nutrition, including the
nutritional risks of late preterm infants, is
ensured.

For health service
7. A national guideline on infant nutrition,
including initial triage of late preterm

Grading of
evidence

B (High quality)

B (High quality)

B (High quality)

B (High quality)

B (High quality)

B (High quality)

B (High quality)

Indicator of
meeting the
standard

Patient information
sheet*

Parent feedback

Guideline

Training

documentation

Guideline

Training
documentation

Guideline

4 The TEG Nutrition very much supports the need of good communication with families and regular
sharing of key information, but it is not in favour of sharing information on each standard by a ,parent
information sheet, which is term chosen by the Chair Committee. In our view, sharing multiple parent
information sheets bears the risk of overloading families with a plethora of written information during a
stressful time period, which may not be very helpful. We suggest to consider other means of sharing

information.
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infants and for starting and increasing
enteral/oral feeds, is available and
regularly updated.

8. Outpatient or community-based follow- B (Moderate quality)  Audit report
up is organised.

Where to go — further development of care

Further development Grading of
evidence

For parents and family

N/A

For healthcare professionals

N/A

For neonatal unit

e Audit and monitor nutritional risks of late preterm infants. A (Low quality)

For hospital

o Evaluate benefits/cost ratio of introduction of enhanced care. A (Low quality)

For health service

o Develop research and guidelines on nutritional care of late A (Low quality)

preterm infants.

Getting started

Initial steps

For parents and family

e Parents are verbally informed about the importance of early feeding and breastfeeding
support and about the importance of outpatient monitoring by healthcare
professionals.

e The mother is encouraged to breastfeed.

For healthcare professionals

e Attend training on infant nutrition, including the nutritional risks of late preterm infants.

For neonatal unit

e Develop and implement a unit guideline on infant nutrition, including initial triage of late
preterm infants and for starting and increasing enteral/oral feeds including criteria for
safe discharge.

e Develop information material on the importance of early feeding and breastfeeding
support and about the importance of outpatient monitoring for parents.

For hospital

e Support healthcare professionals to participate in training on infant nutrition, including
nutritional risks of late preterm infants.

e Provide support for lactation consultants.

For health service

e Develop and implement a national guideline on infant nutrition, including initial triage of
late preterm infants and for starting and increasing enteral/oral feeds.

e Establish outpatient or community-based follow-up.
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Source

1. Escobar GJ, McCormick MC, Zupancic J a. F, Coleman-Phox K, Armstrong MA, Greene JD, et al.
Unstudied infants: outcomes of moderately premature infants in the neonatal intensive care unit.
Arch Dis Child Fetal Neonatal Ed. 2006 Jul;91(4):F238-244.

2. French National Perinatal Surveys [Internet]. EPOPé. Available from: http://www.xn--epop-inserm-
ebb.fr/en/grandes-enquetes/enquetes-nationales-perinatales

3. Engle WA, Tomashek KM, Wallman C, Committee on Fetus and Newborn, American Academy of
Pediatrics. ‘Late-preterm’ infants: a population at risk. Pediatrics. 2007 Dec;120(6):1390—-401.

4. Celik IH, Demirel G, Canpolat FE, Dilmen U. A common problem for neonatal intensive care units:
late preterm infants, a prospective study with term controls in a large perinatal center. J Matern-
Fetal Neonatal Med Off J Eur Assoc Perinat Med Fed Asia Ocean Perinat Soc Int Soc Perinat
Obstet. 2013 Mar;26(5):459-62.

5. Kalyoncu O, Ayglin C, Cetinoglu E, Kigukddik S. Neonatal morbidity and mortality of late-
preterm babies. J Matern-Fetal Neonatal Med Off J Eur Assoc Perinat Med Fed Asia Ocean
Perinat Soc Int Soc Perinat Obstet. 2010 Jul;23(7):607—-12.

6. Pulver LS, Denney JM, Silver RM, Young PC. Morbidity and discharge timing of late preterm
newborns. Clin Pediatr (Phila). 2010 Nov;49(11):1061-7.

7. Khashu M, Narayanan M, Bhargava S, Osiovich H. Perinatal outcomes associated with preterm
birth at 33 to 36 weeks’ gestation: a population-based cohort study. Pediatrics. 2009
Jan;123(1):109-13.

8. Boyle EM, Johnson S, Manktelow B, Seaton SE, Draper ES, Smith LK, et al. Neonatal outcomes
and delivery of care for infants born late preterm or moderately preterm: a prospective population-
based study. Arch Dis Child Fetal Neonatal Ed. 2015 Nov;100(6):F479-485.

9. Hwang SS, Barfield WD, Smith RA, Morrow B, Shapiro-Mendoza CK, Prince CB, et al. Discharge
Timing, Outpatient Follow-up, and Home Care of Late-Preterm and Early-Term Infants.
PEDIATRICS. 2013 Jul 1;132(1):101-8.

10. Tomashek KM, Shapiro-Mendoza CK, Weiss J, Kotelchuck M, Barfield W, Evans S, et al. Early
discharge among late preterm and term newborns and risk of neonatal morbidity. Semin
Perinatol. 2006 Apr;30(2):61-8.

11.  Academy of Breastfeeding Medicine. ABM clinical protocol #10: breastfeeding the late preterm

infant (34(0/7) to 36(6/7) weeks gestation) (first revision June 2011). Breastfeed Med Off J Acad
Breastfeed Med. 2011 Jun;6(3):151-6.
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EFCNI, Lapillonne A, Koletzko B et al., European Standards of Care for Newborn
Health: Feeding of late preterm infants. 2018

powered by

: Cre/IN|



european standards of
' care for newborn health

Monitoring growth in the neonatal unit

Embleton ND, Koletzko B, Fewtrell MS, Herber-Jonat S, van Goudoever JB, Gruszfeld
D, Lapillonne A, McNulty A, Szitanyi P

Target group
Preterm and ill infants, and parents

User group
Healthcare professionals, neonatal units, hospitals, and health services

Statement of standard

Growth monitoring and assessment of nutritional status is performed using suitable
equipment and appropriate growth charts in order to optimise nutritional support and
outcomes.

Rationale

Preterm infants grow more slowly than age matched in-utero fetuses. (1) Slow growth
is frequently due to poor macronutrient intakes (2), compounded by clinical
complications, common neonatal morbidities, and poorly prioritised nutritional care.
Patterns of early growth and nutrient intakes are strongly associated with long term
metabolic and cognitive outcomes. Growth acceleration in the first three months in
infants born at term may increase the risk of metabolic complications in later life. (3)
There is no conclusive evidence that catch-up growth in preterm infants increases this
risk, and in general the risks of poor growth are far more common and serious. (4)
Clinical practice must be considered alongside the strong evidence of worse neuro-
developmental or cognitive outcomes in infants who gain weight more slowly (5,6), or
who receive lower nutrient intakes. (7-9)

Nutritional screening tools are widely used in other patient groups, but have not been
widely used in preterm infants, although tools exist and deserve further evaluation.
(10) All infants on NICUs should have regular measurement of weight and head
circumference. All measures must be plotted on growth charts appropriate to the
population. Measurement of linear (length) growth is more complex, and shows high
inter-observer variability. (11) Whilst more detailed growth measures can be used, e.g.
tibial length, mid-arm/mid-thigh circumference, their usefulness in routine practice has
not been established. (11) Body composition appears to be important but cannot be
easily measured routinely in clinical practice. In the longer term weight gain should be
interpreted in the context of linear growth to ensure that growth is proportional i.e.
attempt to avoid excess fat deposition.

Benefits

Short-term benefits
e Optimised nutritional status (12)

Long-term benefits
e Reduced risk of under- and over-nutrition (consensus)
e Optimised long-term metabolic and cognitive outcomes (7)
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Components of the standard

Component Grading of Indicator of
evidence meeting the
standard
For parents and family
1. Parents are informed and educated B (High quality) Patient information
about normal patterns of growth in sheet®

infants by healthcare professionals.

For healthcare professionals

2. A unit guideline on infant nutrition, B (High quality) Guideline
including growth measurements and
assessment of feeding practices is
adhered to by all healthcare

professionals.
3. Training and education on how to weigh B (High quality) Training
and measure, which growth charts to documentation

use and how measurements can be
plotted and interpreted is attended by all
responsible healthcare professionals.

For neonatal unit

4. A unit guideline on infant nutrition, B (High quality) Guideline
including growth measurements and
assessment of feeding practices is
available and regularly updated.

For hospital
5. Training on how to weigh and measure, B (High quality) Training
which growth charts to use and how documentation

measurements can be plotted and
interpreted is ensured.

6. Appropriate calibrated equipment to B (High quality) Audit report
measure infants (electronic scales,
length boards, incubator length
measures etc.) is available.

For health service
7. A national guideline on growth B (High quality) Guideline
measurements and assessment of

5 The TEG Nutrition very much supports the need of good communication with families and regular
sharing of key information, but it is not in favour of sharing information on each standard by a ,parent
information sheet”, which is term chosen by the Chair Committee. In our view, sharing multiple parent
information sheets bears the risk of overloading families with a plethora of written information during a
stressful time period, which may not be very helpful. We suggest to consider other means of sharing
information.
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feeding practices is available and
regularly updated.

8. Appropriate growth references are A (Low quality) Audit report,
agreed on and used. guideline

Where to go — further development of care

Grading of

Further development evidence

For parents and family

N/A

For healthcare professionals
N/A

For neonatal unit

N/A

For hospital

N/A

For health service

N/A

Getting started

Initial steps

For parents and family

e Parents are verbally informed about normal patterns of growth in infants.

e Parents are encouraged to seek medical advice from healthcare professionals in case
of abnormal growth pattern or feeding problems.

For healthcare professionals

e Attend training on appropriate growth measurements and how to monitor them.

For neonatal unit

e Develop and implement a unit guideline on infant nutrition, including monitoring growth
and feeding.

o Develop information material about normal patterns of growth in infants for parents.

For hospital

e Support healthcare professionals to participate in training on how to weigh and
measure, which growth charts to use and how measurements can be plotted and
interpreted.

For health service

e Develop and implement a national guideline on growth measurements and
assessment of feeding practices.

e Establish the use of appropriate growth references.
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Source

1. Embleton DN, Cleminson DJ, Zalewski DS. What growth should we aim for in preterm neonates?
Paediatr Child Health U K [Internet]. 2017 [cited 2018 May 15]; Available from:
https://eprint.ncl.ac.uk/236544

2. Embleton NE, Pang N, Cooke RJ. Postnatal malnutrition and growth retardation: an inevitable
consequence of current recommendations in preterm infants? Pediatrics. 2001 Feb;107(2):270-3.

3. Stettler N. Nature and strength of epidemiological evidence for origins of childhood and adulthood
obesity in the first year of life. Int J Obes 2005. 2007 Jul;31(7):1035-43.

4, Ong KK, Kennedy K, Castafieda-Gutiérrez E, Forsyth S, Godfrey KM, Koletzko B, et al. Postnatal
growth in preterm infants and later health outcomes: a systematic review. Acta Paediatr Oslo Nor
1992. 2015 Oct;104(10):974-86.

5. Ehrenkranz RA. Growth in the Neonatal Intensive Care Unit Influences Neurodevelopmental and
Growth Outcomes of Extremely Low Birth Weight Infants. PEDIATRICS. 2006 Apr 1;117(4):1253—
61.

6. Rozé J-C, Darmaun D, Boquien C-Y, Flamant C, Picaud J-C, Savagner C, et al. The apparent
breastfeeding paradox in very preterm infants: relationship between breast feeding, early weight
gain and neurodevelopment based on results from two cohorts, EPIPAGE and LIFT. BMJ Open.
2012;2(2):e000834.

7. Stephens BE, Walden RV, Gargus RA, Tucker R, McKinley L, Mance M, et al. First-week protein
and energy intakes are associated with 18-month developmental outcomes in extremely low birth
weight infants. Pediatrics. 2009 May;123(5):1337—43.

8. Eleni dit Trolli S, Kermorvant-Duchemin E, Huon C, Bremond-Gignac D, Lapillonne A. Early lipid
supply and neurological development at one year in very low birth weight (VLBW) preterm infants.
Early Hum Dev. 2012 Mar 1;88:525-9.

9. Singhal A, Fewtrell M, Cole TJ, Lucas A. Low nutrient intake and early growth for later insulin
resistance in adolescents born preterm. Lancet Lond Engl. 2003 Mar 29;361(9363):1089-97.

10. Johnson MJ, Pearson F, Emm A, Moyses HE, Leaf AA. Developing a new screening tool for
nutritional risk in neonatal intensive care. Acta Paediatr Oslo Nor 1992. 2015 Feb;104(2):€90-93.

11. Embleton ND, Hyde MJ, Wood C. Assessment of short- and medium-term outcomes in preterm
infants. In: Griffin 1J, editor. Perinatal Growth and Nutrition. CRC Press; 2014. p. 19-40.

12. Koletzko B, Poindexter B, Uauy R, editors. Nutritional care of preterm infants: scientific basis and
practical guidelines. Basel: Karger; 2014. 314 p. (World review of nutrition and dietetics).
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Providing mother’s own milk (MOM) for preterm and ill term infants

Herber-Jonat S, Koletzko B, Fewtrell MS, Embleton ND, van Goudoever JB,
Gruszfeld D, Lapillonne A, McNulty A, Szitanyi P

Target group
Preterm and ill term infants, and parents

User group
Healthcare professionals, neonatal units, hospitals, and health services

Statement of standard
Mothers are encouraged and supported to provide their own breast milk for their
infant.

Rationale

The promotion and provision of mother’s own milk (MOM) is a convincing strategy for
reducing the risk of necrotising enterocolitis (NEC), sepsis and the associated costs,
and improving brain, visual and cognitive development in preterm infants. (1-5)

Although the rates of human milk feedings for preterm infants have increased over
the last decade, breast-pump dependant mothers of preterm infants face specific
barriers to the initiation and maintenance of sufficient lactation. (6) Similarly, term
infants benefit from the provision of MOM. Implementation of multidisciplinary
lactation teams for education and advocacy of healthcare professionals, mothers and
families as well as accessible milk pumps and storage space improve milk volume
and infant nutrition. (7,8)

Unfortified human milk does not fully provide for the unique nutritional needs of the
very preterm infant. Fortification of MOM can correct inadequate protein-to-energy
and mineral-to-protein ratios, and micronutrient supply. (9) The recommended supply
of docosahexaenoic acid (DHA) for very low birth weight infants can be met through
MOM if maternal DHA intake is markedly increased. (10)

Benefits
Short-term benefits
e Reduced prematurity related morbidity (less feeding intolerance, decreased
risk of serious morbidity, i.e. NEC and sepsis) (1-3)
¢ Reduced healthcare costs (2,3)

Long-term benefits
¢ Improved neurodevelopmental outcomes (4,5)
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Components of the standard

Component Grading of Indicator of
evidence meeting the
standard
For parents and family
1. Parents are informed by healthcare A (Low quality) Guideline, patient
professionals about the benefits of B (High quality) information sheet®

mother’s own milk (MOM) and
encouraged and supported to provide
MOM. (see TEG Care procedures)

For healthcare professionals
2. A unit guideline on infant nutrition, B (High quality) Guideline
including the importance and provision
of MOM as well as the initiation and
maintenance of lactation and its
appropriate documentation, is adhered
to by all healthcare professionals.

3. Training on infant nutrition, including the B (High quality) Training
importance and provision of MOM as documentation
well as the initiation and maintenance of
lactation, is attended by all responsible
healthcare professionals. (see TEG
Care procedures)

For neonatal unit

4. A unit guideline on infant nutrition, B (High quality) Audit report, clinical
including the importance and provision records, guideline
of MOM as well as the initiation and
maintenance of lactation and its
appropriate documentation, is available
and regularly updated.

5. Multidisciplinary infant nutrition and A (Low quality) Audit report
lactation teams to provide education
and advocacy for MOM provision are

available.

6. Timely access to effective and efficient A (Low quality) Audit report,
breast pumps, containers, pump kits guideline,
and breast shields for mothers of parent feedback

preterm infants is provided.

6 The TEG Nutrition very much supports the need of good communication with families and regular
sharing of key information, but it is not in favour of sharing information on each standard by a ,parent
information sheet”, which is term chosen by the Chair Committee. In our view, sharing multiple parent
information sheets bears the risk of overloading families with a plethora of written information during a
stressful time period, which may not be very helpful. We suggest to consider other means of sharing
information.
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For hospital
7. Training on infant nutrition, including the B (High quality) Training
importance and provision of MOM as documentation

well as the initiation and maintenance of
lactation, is ensured.

8. Sufficient resources (staff, equipment A (Low quality) Audit report
including fridges and freezers, and B (High quality)
space for milk expression) are provided.

For health service
9. A national guideline on infant nutrition, B (High quality) Guideline
including the importance and provision
of MOM, fortification, and
supplementation is available and
regularly updated.

Where to go — further development of care

Grading of

Further development evidence

For parents and family

N/A

For healthcare professionals

N/A

For neonatal unit

N/A

For hospital

¢ Review impact of establishing and increasing human milk A (Low quality)
usage and potential cost saving from decreased use of
parenteral nutrition.

For health service

N/A

Getting started

Initial steps

For parents and family

e Parents are verbally informed by healthcare professionals about the benefits of
mother’s own milk (MOM) during pregnancy and after delivery.

For healthcare professionals

e Attend training on infant nutrition, including the importance and provision of MOM as
well as the initiation and maintenance of lactation.
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For neonatal unit

e Develop and implement a unit guideline on infant nutrition, including the importance
and provision of MOM as well as the initiation and maintenance of lactation and its
appropriate documentation.

¢ Develop information material on the importance and provision of MOM as well as the
initiation of lactation for parents.

For hospital

e Support healthcare professionals to participate in training on infant nutrition, including
the importance and provision of MOM as well as the initiation and maintenance of
lactation.

e Provide facilities and equipment for milk expression.

For health service

e Develop and implement a national guideline on infant nutrition, including the
importance and provision of MOM, fortification, and supplementation.

Description

The use of mother’'s own milk (MOM) for preterm and ill term infants should be
encouraged. Special emphasis should be placed on the early lactation period during
the first two weeks after delivery when the mammary gland transits from secretory
differentiation to secretory activation. Special guidance of the lactating mother with
regard to pumping strategies to facilitate breastfeeding should be implemented in the
daily routine on the NICU. Mothers should also be informed about the physiology of
lactation to set their expectations; in particular they need to understand the
importance of small amounts of colostrum (see TEG Care procedures) and that they
should not expect to express large volumes of milk in the early days. Protocols for
the safe handling are helpful to preserve the high quality of mother’s own milk.
Fortification of own mother’s milk and nutrient supplementation of the lactating
mother will further improve the nutritional value of MOM for the preterm infant.

Source

1. Corpeleijn WE, Kouwenhoven SMP, Paap MC, van Vliet |, Scheerder |, Muizer Y, et al. Intake of
own mother’s milk during the first days of life is associated with decreased morbidity and mortality
in very low birth weight infants during the first 60 days of life. Neonatology. 2012;102(4):276-81.

2. Patel AL, Johnson TJ, Engstrom JL, Fogg LF, Jegier BJ, Bigger HR, et al. Impact of early human
milk on sepsis and health-care costs in very low birth weight infants. J Perinatol Off J Calif Perinat
Assoc. 2013 Jul;33(7):514-9.

3. Patel AL, Johnson TJ, Robin B, Bigger HR, Buchanan A, Christian E, et al. Influence of own
mother’s milk on bronchopulmonary dysplasia and costs. Arch Dis Child Fetal Neonatal Ed. 2017
May;102(3):F256—61.

4. Vohr BR, Poindexter BB, Dusick AM, McKinley LT, Higgins RD, Langer JC, et al. Persistent

beneficial effects of breast milk ingested in the neonatal intensive care unit on outcomes of
extremely low birth weight infants at 30 months of age. Pediatrics. 2007 Oct;120(4):€953-959.
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5. Vohr BR, Poindexter BB, Dusick AM, McKinley LT, Wright LL, Langer JC, et al. Beneficial effects
of breast milk in the neonatal intensive care unit on the developmental outcome of extremely low
birth weight infants at 18 months of age. Pediatrics. 2006 Jul;118(1):e115-123.

6. Meier PP, Johnson TJ, Patel AL, Rossman B. Evidence-Based Methods That Promote Human
Milk Feeding of Preterm Infants: An Expert Review. Clin Perinatol. 2017 Mar;44(1):1-22.

7. Bixby C, Baker-Fox C, Deming C, Dhar V, Steele C. A Multidisciplinary Quality Improvement
Approach Increases Breastmilk Availability at Discharge from the Neonatal Intensive Care Unit for
the Very-Low-Birth-Weight Infant. Breastfeed Med Off J Acad Breastfeed Med. 2016
Mar;11(2):75-9.

8. Lee HC, Kurtin PS, Wight NE, Chance K, Cucinotta-Fobes T, Hanson-Timpson TA, et al. A

Quality Improvement Project to Increase Breast Milk Use in Very Low Birth Weight Infants.
PEDIATRICS. 2012 Dec 1;130(6):e1679-87.

9. Kumar RK, Singhal A, Vaidya U, Banerjee S, Anwar F, Rao S. Optimizing Nutrition in Preterm
Low Birth Weight Infants-Consensus Summary. Front Nutr. 2017;4:20.

10.  Koletzko B. Human Milk Lipids. Ann Nutr Metab. 2016;69 Suppl 2:28—40.
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The role of human milk banks

van Goudoever JB, Koletzko B, Fewtrell MS, Gruszfeld D, Herber-Jonat S, Embleton
N, Lapillonne A, McNulty A, Szitany P

Target group
Very preterm infants and parents

User group
Healthcare professionals, neonatal units, hospitals, and health services

Statement of standard
Standards are established for the safe use of human donor milk when mother’s own
milk is not available.

Rationale

There are numerous indications of beneficial effects of feeding human milk to very
preterm infants on neurocognitive development and the risk of necrotising
enterocolitis. (1,2) The use of mother’s own milk as primary feeding for very preterm
infants should be encouraged (see TEG Nutrition). When mother’'s own milk is not
available, human donor milk may be considered as an alternative, despite the
considerable costs of running a human milk bank service. (3) The aim of human milk
banks is to deliver safe and high-quality donor human milk, with elimination of
pathogens while preserving immunological and nutrient components. Holder
pasteurisation destroys bile-simulated lipase, reduces lactoferrin, lysozyme,
immunoglobulins, and bactericidal capacity of human milk. (4) Freeze-thaw cycles
also alter the structure of the fat globule membrane and its core and surface lipids.
High temperature short time pasteurisation, high pressure processing, or ultraviolet
irradiation are currently tested as alternative to holder pasteurisation, but they have
been tested in experimental conditions only.

A recent meta-analysis suggests that donor human milk, compared to formula,
reduces the risk of necrotising enterocolitis (NEC). (4) More trials are ongoing, but all
units use milk that has been pasteurised with the Holder method.

Donor milk should be obtained from milk banks that have established procedures to
screen donors and collect, store, and pasteurise the milk in a safe and controlled
way. A track and trace system from donor to recipient should be in place.

Benefits

Short-term benefits
e Reduced risk of NEC (4)

Long-term benefits
N/A
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Components of the standard

Component Grading of Indicator of
evidence meeting the
standard
For parents and family
1. Parents are informed by healthcare B (High quality) Patient information
professionals about the possibility of the sheet’

safe provision of donor milk, when
mother’s own milk is not available to the
child.

For healthcare professionals
2. A unit guideline on infant nutrition, B (High quality) Guideline
including the use of donor milk, when
mother’'s own milk is not available, is
adhered to by all healthcare
professionals.

3. Training on infant nutrition, including the B (High quality) Training
use of donor milk, when mother’s own documentation
milk is not available, is attended by all
responsible healthcare professionals.

For neonatal unit

4. A unit guideline on infant nutrition, B (High quality) Guideline
including the use of donor milk, is
available and regularly updated.

5. A relationship with an existing human B (Low quality) Guideline
milk bank is in place or considered.

For hospital
6. The use of donor milk is considered. B (Low quality) Guideline
7. Training on infant nutrition, including the B (High quality) Training
use of donor milk, when mother’s own documentation

milk is not available, is ensured.

For health service
8. A guideline on human milk banking is B (High quality) Guideline
available and regularly updated.

7 The TEG Nutrition very much supports the need of good communication with families and regular
sharing of key information, but it is not in favour of sharing information on each standard by a ,parent
information sheet”, which is term chosen by the Chair Committee. In our view, sharing multiple parent
information sheets bears the risk of overloading families with a plethora of written information during a
stressful time period, which may not be very helpful. We suggest to consider other means of sharing
information.
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Where to go — further development of care

Grading of

Further development evidence

For parents and family

N/A

For healthcare professionals

N/A

For neonatal unit

For hospital

N/A

For health service

e Support research into the health effects of donor milk. (5) A (High quality)

Getting started

Initial steps

For parents and family

e Parents are verbally informed by healthcare professionals about the possibility of the
safe provision of donor milk, when mother’s own milk is not available to the child.

For healthcare professionals

e Attend training on infant nutrition, including the use of donor milk.

For neonatal unit

e Develop and implement a unit guideline on infant nutrition, including the use of donor
milk.

e Develop information material on milk banks and the use of donor milk for parents.

For hospital

e Support healthcare professionals to participate in training on infant nutrition, including
the use of donor milk.

For health service

e Develop and implement a guideline on human milk banking.

Source

1. Lechner BE, Vohr BR. Neurodevelopmental Outcomes of Preterm Infants Fed Human Milk: A
Systematic Review. Clin Perinatol. 2017 Mar;44(1):69-83.

2. Corpeleijn WE, de Waard M, Christmann V, van Goudoever JB, Jansen-van der Weide MC, Kooi
EMW, et al. Effect of Donor Milk on Severe Infections and Mortality in Very Low-Birth-Weight
Infants: The Early Nutrition Study Randomized Clinical Trial. JAMA Pediatr. 2016 Jul
1;170(7):654.

3. ESPGHAN Committee on Nutrition, Arslanoglu S, Corpeleijn W, Moro G, Braegger C, Campoy C,
et al. Donor human milk for preterm infants: current evidence and research directions. J Pediatr
Gastroenterol Nutr. 2013 Oct;57(4):535—-42.
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4. Quigley M, Embleton ND, McGuire W. Formula versus donor breast milk for feeding preterm or
low birth weight infants. Cochrane Database Syst Rev. 2018 20;6:CD002971.

5. Quigley M, McGuire W. Formula versus donor breast milk for feeding preterm or low birth weight
infants. In: The Cochrane Library [Internet]. John Wiley & Sons, Ltd; 2014 [cited 2018 Mar 29].
Available from: http://cochranelibrary-wiley.com/doi/10.1002/14651858.CD002971.pub3/full
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The role of nutrient supplements for preterm infants

Lapillonne A, Koletzko B, Fewtrell MS, Embleton ND, Herber-Jonat S, van
Goudoever JB, Gruszfeld D, McNulty A, Szitanyi P

Target group
Preterm infants and parents

User group
Healthcare professionals, neonatal units, hospitals, and health services

Statement of standard
Preterm infants are given supplements to reduce nutritional deficits.

Rationale

Fortified human milk and preterm formulas in adequate volume meet most nutrient
requirements even of very preterm infants. (1) However, the intake of some macro-
or micronutrients is often inadequate. (2,3) This may result from both the specific
medical condition and poor nutritional intake. A variety of dietary supplements can
bridge the gap between achieved nutrient provision and calculated requirements.
Extremely preterm infants can have specific protein needs above those provided by
fortified human milk or preterm formula and may require a modular protein
supplement. (4) Preterm infants with a high energy expenditure due to ongoing
disease (e.g. bronchopulmonary dysplasia or heart failure) may require added
energy supplements. (5)

Fat soluble vitamins, iron, zinc and sodium are supplements widely used during
hospitalisation. (5) Vitamin supplements may be appropriate for infants on low daily
volume of fortified milk or preterm formula. Total vitamin D intake is usually
suboptimal even with adequate feeding, and vitamin D supplements are generally
provided to all preterm infants. (6) Infants with severe cholestasis require additional
fat soluble vitamins. (7) Iron may be needed in amounts >2 mg/kg as often provided
by fortified human milk or preterm formula, especially in extremely preterm infants
and in those receiving erythropoietin therapy. (8) Other possible supplements that
may be needed include calcium, phosphorus, potassium (high urinary losses with
diuretic therapy), sodium (high urinary losses in preterm infants) and zinc
(enterostomy losses).

Supplements are generally started when full enteral feeding is achieved and
continued after discharge as needed. (9) Surveillance of blood markers may be
required based on an individual assessment. (10)

Benefits
Short-term benefits
o Reduced risk of nutrient deficits (1)

Long-term benefits

e Reduced risk of long-term sequelae of early nutritional deficit (e.g. growth
faltering, anaemia, rickets) (1)
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Components of the standard

Component Grading of
evidence

For parents and family

1. Parents are informed by healthcare B (High quality)
professionals about the importance of
providing supplements to prevent
nutritional deficits.

2. Parents are informed by healthcare B (High quality)
professionals about the importance of
continuing the supplements when their
infant is discharged home.

For healthcare professionals
3. A unit guideline on infant nutrition, B (High quality)
including screening for selective deficits
and their management during the
inpatient and outpatient periods, is
adhered to by all healthcare
professionals.

4. Training on infant nutrition, including B (High quality)
screening for selective deficits and their
management during the inpatient and
outpatient periods, is attended by all
responsible healthcare professionals.

5. Selective nutritional deficits that may A (Moderate quality)
occur in preterm infants are screened for
and the appropriate prescriptions are
given. (9)

For neonatal unit
6. A unit guideline on infant nutrition, B (High quality)
including screening for selective deficits
and their management during the
inpatient and outpatient periods, is
available and regularly updated.

For hospital
7. Training on infant nutrition, including B (High quality)
screening for selective deficits and their

Indicator of
meeting the
standard

Patient information
sheet®

Patient information

sheet!

Guideline

Training
documentation

Audit report

Guideline

Training
documentation

8 The TEG Nutrition very much supports the need of good communication with families and regular
sharing of key information, but it is not in favour of sharing information on each standard by a ,parent
information sheet, which is term chosen by the Chair Committee. In our view, sharing multiple parent
information sheets bears the risk of overloading families with a plethora of written information during a
stressful time period, which may not be very helpful. We suggest to consider other means of sharing

information.
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management during the inpatient and
outpatient periods is ensured.

8. Supplements are made available for B (High quality) Audit report
use.

For health service
9. A national guideline on infant nutrition, B (High quality) Guideline
including screening for selective deficits
and their management during the
inpatient and outpatient periods is
available and regularly updated.

10. Supplements for outpatient care are B (Moderate quality) Guideline
made available and reimbursed.

Where to go — further development of care

Further development Grading of
evidence

For parents and family

N/A

For healthcare professionals

N/A

For neonatal unit

N/A

For hospital

N/A

For health service

e Support the development of supplements specifically designed B (Moderate quality)
for preterm infants.

Getting started

Initial steps

For parents and family

e Parents are verbally informed about the importance of providing supplements by
healthcare professionals.

e At the time of discharge parents receive guidance and a prescription for providing
supplements.

For healthcare professionals

e Attend training on infant nutrition, including selective nutritional deficits in preterm
infants, and how to assess and manage them.

For neonatal unit

e Develop and implement a unit guideline on infant nutrition, including screening for
selective deficits and their management during the inpatient and outpatient periods.

e Develop information material on the importance of providing supplements for parents.

For hospital
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e Support healthcare professionals to participate in training on infant nutrition, including
selective nutritional deficits in preterm infants, and how to assess and manage them.

For health service

e Develop and implement a national guideline on infant nutrition, including screening for
selective deficits and their management during the inpatient and outpatient periods.

Source

1. Koletzko B, Poindexter B, Uauy R, editors. Nutritional care of preterm infants: scientific basis and
practical guidelines. Basel: Karger; 2014. 314 p. (World review of nutrition and dietetics).

2. Khorana M, Jiamsajjamongkhon C. Pilot study on growth parameters and nutritional biochemical
markers in very low birth weight preterm infants fed human milk fortified with either human milk
fortifier or post discharge formula. J Med Assoc Thail Chotmaihet Thangphaet. 2014 Jun;97 Suppl
6:5164-175.

3. Harding JE, Cormack BE, Alexander T, Alsweiler JM, Bloomfield FH. Advances in nutrition of the
newborn infant. Lancet Lond Engl. 2017 22;389(10079):1660-8.

4. Arnold M, Adamkin D, Radmacher P. Improving fortification with weekly analysis of human milk
for VLBW infants. J Perinatol Off J Calif Perinat Assoc. 2017 Feb;37(2):194-6.

5. Groh-Wargo S, Sapsford A. Enteral nutrition support of the preterm infant in the neonatal
intensive care unit. Nutr Clin Pract Off Publ Am Soc Parenter Enter Nutr. 2009 Jul;24(3):363-76.

6. Salle BL, Delvin EE, Lapillonne A, Bishop NJ, Glorieux FH. Perinatal metabolism of vitamin D. Am
J Clin Nutr. 2000;71(5 Suppl):1317S-248S.

7. Mihatsch WA, Braegger C, Bronsky J, Campoy C, Domell6f M, Fewtrell M, et al. Prevention of
Vitamin K Deficiency Bleeding in Newborn Infants: A Position Paper by the ESPGHAN Committee
on Nutrition. J Pediatr Gastroenterol Nutr. 2016 Jul;63(1):123-129.

8. Becquet O, Guyot D, Kuo P, Pawlotsky F, Besnard M, Papouin M, et al. Respective effects of
phlebotomy losses and erythropoietin treatment on the need for blood transfusion in very
premature infants. BMC Pediatr. 2013 Oct 28;13:176.

9. Lapillonne A, O’Connor DL, Wang D, Rigo J. Nutritional recommendations for the late-preterm
infant and the preterm infant after hospital discharge. J Pediatr. 2013 Mar;162(3 Suppl):S90-100.

10. Moyer-Mileur LJ. Anthropometric and laboratory assessment of very low birth weight infants: the
most helpful measurements and why. Semin Perinatol. 2007 Apr;31(2):96—103.
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The role of preterm formula

van Goudoever JB, Koletzko B, Fewtrell MS, Gruszfeld D, Herber-Jonat S, Embleton
N, Lapillonne A, McNulty A, Szitany P

Target group
Preterm infants and parents

User group
Healthcare professionals, neonatal units, hospitals, and health services

Statement of standard
Formula for preterm infants promotes growth and functional outcomes approaching
those of preterm infants fed fortified mother’s milk.

Rationale

Growth of fetuses in utero is extremely rapid. To match fetal growth, preterm infants
born at 24 weeks’ gestation need to double their weight by 30 weeks’ postmenstrual
age and be more than five times their birthweight by 40 weeks. This extraordinary
growth demands a much higher intake of energy, protein, and other nutrients than is
needed by infants born at term. Extremely preterm infants are also born with low
stores of key nutrients such as iron, zinc, calcium, and vitamins and with little or no
subcutaneous fat and glycogen stores because most placental transfer of nutrients to
provide these stores occurs in the third trimester of pregnancy. (1) Adequate nutrition
during their stay in the Neonatal Intensive Care Unit is pivotal for appropriate growth
(2), but the smaller the infant, the greater the challenge in providing optimal early
nutrition.

When mother’s own milk or donor milk is not available, preterm formula is the
alternative choice, at least for preterm infants born before 34 gestational weeks or
with a birth weight of <2000g. Preterm formula should be safe and meet the infant’s
requirements as it is usually the sole source of nutrition. The objective of the
nutritional management using preterm formula should be to mimic growth, body
composition and functional outcomes similar to those of infants born at term.

There is evidence that preterm formula, compared to donor milk, increases the risk of
necrotizing enterocolitis (3), and this is why preterm formula should only be used
when breast milk is not available.

Benefits

Short-term benefits
e Improved weight gain, similar to that of fetuses in utero, and higher when
compared to unfortified donor milk (4,5)
e Reduced duration of parenteral nutrition with the related complications
(consensus)

Long-term benefits
N/A
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Components of the standard

Component Grading of Indicator of
evidence meeting the
standard
For parents and family
1. Parents are informed by healthcare B (High quality) Patient information
professionals about the possibility of sheet®

preterm formula when mother’s own
milk or donor milk is not available for the
infant.

For healthcare professionals

2. A unit guideline on infant nutrition, B (High quality) Guideline
including the use of preterm formula, is
adhered to by all healthcare

professionals.
3. Training on infant nutrition, including the B (High quality) Training
use of preterm formula, is attended by documentation

all responsible healthcare professionals.

For neonatal unit

4. A unit guideline on infant nutrition, B (High quality) Guideline
including the use of preterm formula, is
available and regularly updated.

5. Suitable preterm formulae are available. B (High quality) Audit report
For hospital
6. Suitable preterm formulae are available. B (High quality) Audit report
7. Training on infant nutrition, including the B (High quality) Training
use of preterm formula, is ensured. documentation

For health service

8. A guideline on infant nutrition, including B (High quality) Guideline
the use of preterm formula, is available
and regularly updated.

9 The TEG Nutrition very much supports the need of good communication with families and regular
sharing of key information, but it is not in favour of sharing information on each standard by a ,parent
information sheet“, which is term chosen by the Chair Committee. In our view, sharing multiple parent
information sheets bears the risk of overloading families with a plethora of written information during a
stressful time period, which may not be very helpful. We suggest to consider other means of sharing
information.

powered by

N CIre/IN|



european standards of
care for newborn health

Where to go — further development of care

Grading of

Further development evidence

For parents and family

N/A

For healthcare professionals

N/A

For neonatal unit

N/A

For hospital

N/A

For health service

e Support research on preterm formula to improve health B (High quality)
outcomes.

Getting started

Initial steps

For parents and family

e Parents are verbally informed by healthcare professionals about the possibility of
preterm formula when mother’s own milk or donor milk is not available for the infant.

For healthcare professionals

e Attend training on infant nutrition, including the use of preterm formula.

For neonatal unit

e Develop and implement a guideline on infant nutrition, including the use of preterm
formula.

e Develop information material on preterm formula when mother’s own milk or donor
milk is not available for the infant.

For hospital

e Support healthcare professionals to participate in training on infant nutrition, including
the use of preterm formula.

For health service

e Develop and implement a guideline on infant nutrition, including the use of preterm

formula.
Source
1. Agostoni C, Buonocore G, Camielli V, De Curtis M, Darmaun D, Decsi T, et al. Enteral Nutrient

Supply for Preterm Infants: Commentary From the European Society of Paediatric
Gastroenterology, Hepatology and Nutrition Committee on Nutrition: J Pediatr Gastroenterol Nutr.
2010 Jan;50(1):85-91.

2. Ong KK, Kennedy K, Castafieda-Gutiérrez E, Forsyth S, Godfrey KM, Koletzko B, et al. Postnatal

growth in preterm infants and later health outcomes: a systematic review. Acta Paediatr Oslo Nor
1992. 2015 Oct;104(10):974-86.

3. Quigley M, Embleton ND, McGuire W. Formula versus donor breast milk for feeding preterm or
low birth weight infants. Cochrane Database Syst Rev. 2018 20;6:CD002971.
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4. Quigley M, McGuire W. Formula versus donor breast milk for feeding preterm or low birth weight
infants. In: The Cochrane Library [Internet]. John Wiley & Sons, Ltd; 2014 [cited 2018 Mar 29].
Available from: http://cochranelibrary-wiley.com/doi/10.1002/14651858.CD002971.pub3/full

5. McGuire W, Anthony MY. Formula milk versus term human milk for feeding preterm or low birth
weight infants. Cochrane Database Syst Rev. 2001;(4):CD002971.
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Written standards of nutritional practice

Koletzko B, Fewtrell MS, Domelldf M, Embleton N, Gruszfeld D, Lapillonne A,
McNulty A, Szitanyi P

Target group
Preterm and ill term infants, and parents

User group
Healthcare professionals, neonatal units, hospitals, and health services

Statement of standard

All units treating preterm and ill term infants develop and implement guidelines on
nutritional care and aim at establishing nutrition support teams, inform and train all
healthcare professionals regarding the use of these guidelines on nutritional care,
and monitor implementation.

Rationale
The goal is to promote consistent, good quality nutritional care for all preterm and ill
term infants to improve clinical outcomes.

Even in the situation where experts agree on optimal nutritional care for very preterm
infants (1,2), this may not be translated into practice for many reasons, including
different interpretations or opinions, and different levels of understanding or
experience amongst healthcare professionals. Recommendations may also not be
considered locally applicable or feasible. Often, less nutrition is provided to the
sickest infants, who might benefit from it the most, contributing to adverse clinical
outcomes. (3)

Practice variation within individual neonatal units can be reduced by the use of
standardised feeding protocols. Implementation of a standardised feeding guideline
can lead to more rapid attainment of full enteral feeds, reduced requirement for
parenteral nutrition, reduced risk of sepsis, necrotising enterocolitis (NEC) and
chronic lung disease, and improved growth velocity. (3—-9)

Having written standards of practice, based on the other standards of the Topic
Expert Group Nutrition, which are adhered to by all staff caring for preterm and ill
term infants will promote a more consistent approach and maximise the delivery of
optimal nutritional care. It will also allow the care delivered to be monitored in relation
to the standards.

The delivery of nutritional care can be facilitated and improved by nutrition support
teams. (10) In the neonatal unit, neonatal nutritionists are vital members of the
neonatal care team and can supervise the implementation of standardised nutritional
guidelines.
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Benefits

Short-term benefits
¢ Increased consistency and quality of nutritional care (4)
e Facilitated care in the neonatal unit (4)
¢ Improved delivery of nutritional support, meeting a greater proportion of
nutrient needs (5,6)
e Improved growth, reduced growth faltering (4—6)
¢ Reduced requirement for parenteral nutrition (4,5)
¢ Reduced risk of sepsis, NEC, chronic lung disease (5-9)

Long-term benefits
¢ Increased rate of growth and better growth measures at discharge (4,5)
o Expected benefits for neurodevelopmental outcomes and other health
outcomes (5-9)

Components of the standard

Component Grading of Indicator of
evidence meeting the
standard
For parents and family
1. Parents are informed by healthcare A (Low quality) Patient information
professionals about unit policy and the B (High quality) sheet

importance of nutrition.

For healthcare professionals

2. A unit guideline on nutritional standards B (High quality) Audit report
is adhered to by all healthcare
professionals.
3. Training on infant nutrition is attended A (Low quality) Training
by all responsible healthcare B (High quality) documentation
professionals.

For neonatal unit
4. A unit guideline for nutritional care of A (Moderate quality) Guideline
preterm and ill term infants, involving all B (High quality)
groups of healthcare professionals
involved in care, is available and
regularly updated. (5)

10 The TEG Nutrition very much supports the need of good communication with families and regular
sharing of key information, but it is not in favour of sharing information on each standard by a ,parent
information sheet”, which is term chosen by the Chair Committee. In our view, sharing multiple parent
information sheets bears the risk of overloading families with a plethora of written information during a
stressful time period, which may not be very helpful. We suggest to consider other means of sharing
information.
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5. Adherence to the guideline is A (Moderate quality)  Audit report
monitored. (4)

6. A nutrition support team is A (Moderate quality)  Audit report
established. (10)
For hospital
7. Training on infant nutrition is ensured. B (High quality) Training
documentation
8. A nutrition support team is proactively A (Low quality) Audit report
supported.

For health service

9. A national guideline for nutritional care B (Moderate quality) Guideline
of preterm and ill term infants is
available and regularly updated.

10. Compliance of each neonatal unit with A (Low quality) Audit report
their unit guideline is monitored as a
quality of care indicator.

Where to go — further development of care

Grading of

Further development evidence

For parents and family

N/A

For healthcare professionals

N/A

For neonatal unit

N/A

For hospital

N/A

For health service

e Benchmark nutritional outcomes against similar services. (5) A (High quality)

Getting started

Initial steps

For parents and family

e Parents are verbally informed by healthcare professionals about unit policy and the
importance of nutrition.

For healthcare professionals

e Attend training on infant nutrition.

For neonatal unit

o Develop and implement a unit guideline on infant nutrition.
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e Develop information material on nutrition for parents.

e Develop a nutrition support team.

For hospital

e Support healthcare professionals to participate in training on infant nutrition.

e Support the development of a nutrition support team.

For health service

e Develop and implement a national guideline for nutritional care of preterm and ill term
infants.

Description

Studies have shown that the provision of nutrition support is influenced in practice by
the clinical status of a preterm infant. Newborn infants who were perceived to be
more critically ill, based on their ventilation status at day seven, received significantly
less nutritional support in the first three weeks than their counterparts, who were
perceived to be more medically stable. The risks of adverse outcomes including
poorer growth velocity, increased rates of late-onset sepsis, death, moderate or
severe bronchopulmonary dysplasia, longer hospital stays, and worse
neurodevelopmental outcomes at 18-22 months among the sicker infants were
associated with the total daily energy intake during the first seven days. (3)

Differences exist between neonatal centres in terms of weight gain related to
processes that are unique to the centres where higher weight gains are achieved. In
one study, these "meaningful differences” were then provided to the centres where
weight gains were lower, resulting in improvements in outcomes at 76% of the

sites. (11)

Source

1. Agostoni C, Buonocore G, Carnielli V, De Curtis M, Darmaun D, Decsi T, et al. Enteral Nutrient
Supply for Preterm Infants: Commentary From the European Society of Paediatric
Gastroenterology, Hepatology and Nutrition Committee on Nutrition: J Pediatr Gastroenterol Nutr.
2010 Jan;50(1):85-91.

2. Koletzko B, Uauy R. Nutritional Care of Preterm Infants. Freiburg im Breisgau: Karger, S; 2014.

3. Ehrenkranz RA, Das A, Wrage LA, Poindexter BB, Higgins RD, Stoll BJ, et al. Early nutrition
mediates the influence of severity of illness on extremely LBW infants. Pediatr Res. 2011
Jun;69(6):522-9.

4, Ehrenkranz RA. Nutrition, growth and clinical outcomes. World Rev Nutr Diet. 2014;110:11-26.

5. McCallie KR, Lee HC, Mayer O, Cohen RS, Hintz SR, Rhine WD. Improved outcomes with a
standardized feeding protocol for very low birth weight infants. J Perinatol Off J Calif Perinat
Assoc. 2011 Apr;31 Suppl 1:S61-67.

6. Rochow N, Fusch G, Miihlinghaus A, Niesytto C, Straube S, Utzig N, et al. A nutritional program

to improve outcome of very low birth weight infants. Clin Nutr Edinb Scotl. 2012 Feb;31(1):124—
31.
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7. Patole SK, de Klerk N. Impact of standardised feeding regimens on incidence of neonatal
necrotising enterocolitis: a systematic review and meta-analysis of observational studies. Arch Dis
Child Fetal Neonatal Ed. 2005 Mar;90(2):F147-151.

8. Gephart SM, Hanson CK. Preventing necrotizing enterocolitis with standardized feeding
protocols: not only possible, but imperative. Adv Neonatal Care Off J Natl Assoc Neonatal
Nurses. 2013 Feb;13(1):48-54.

9. Senterre T. Practice of enteral nutrition in very low birth weight and extremely low birth weight
infants. World Rev Nutr Diet. 2014;110:201-14.

10. Agostoni C, Axelson |, Colomb V, Goulet O, Koletzko B, Michaelsen KF, et al. The need for
nutrition support teams in pediatric units: a commentary by the ESPGHAN committee on nutrition.
J Pediatr Gastroenterol Nutr. 2005 Jul;41(1):8—-11.

11.  Bloom BT, Mulligan J, Arnold C, Ellis S, Moffitt S, Rivera A, et al. Improving growth of very low
birth weight infants in the first 28 days. Pediatrics. 2003 Jul;112(1 Pt 1):8—-14.
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