Parenteral nutrition

Why is parenteral nutrition important for preterm infants?

Some preterm and sick newborns have

« animmature gut,
- unstable health conditions or
- higher nutritional needs than can be covered by enteral nutrition or breastfeeding, parenteral nutrition is an

- do not tolerate enteral nutrition due to clinical conditions (e.g. infections, surgery). interim SOIUF"?”' It should
only be administered as

long as necessary. In par-

Important:

These vulnerable newborns, predominantly those with a birthweight < 1500 g, rely on parenteral nutrition.

allel, small amounts of en-
teral nutrition (human milk
or fortified human milk)

Parenteral nutrition aims at maintaining optimal growth and development according to intrauterine

conditions, preventing catabolic state, decreasing complications of prematurity and improving should be administered to
neurodevelopmental outcomes in order to optimise lifelong health and well-being. support the gastrointesti-
nal maturation. While the
The goals of parenteral nutrition are amount of enteral nutrition
is continuously increased,
1. to enable an adequate supply of macronutrients and parenteral nutrition should

2.to provide sufficient amounts of fluid, electrolytes, trace elements and vitamins gradually be reduced.

Components of parenteral nutrition

Parenteral nutrition is an emulsion that is given as an infusion. It includes various components whose concentrations are adapted to
the infant’s needs and depend on age and clinical condition:’
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Parenteral nutrition during phases of postnatal adaptation

After birth, several physiological adaptation processes occur, which can be grouped into three phases.*™*

1. Transition phase Rearrangement of body compartments

tecseseisennns } 2. Intermediate phase Establishment of enteral nutrition

tecesecsecnns } 3. Stable growth

Starting parenteral nutrition Glucose, amino acids AND
on day one, as early as possible, ’ lipids should be introduced
is a crucial success factor on day one

Nutrient concentrations depend on whether
infants are born preterm or term and their
weight, and should be retrieved from
guidelines and adapted daily
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What are standardised and individualised parenteral nutrition and their benefits?°

Individualised parenteral nutrition

Standardised parenteral nutrition

h - N, - Standardised composition of nutrients covering the need of a
e + Nutrient composition adapted to the individual L » - .2 o
Description needs of a specific patient (individual ratio) majority of patients with the same age and clinical conditions
(set ratio)
« Recommended for very sick and metabolically
Appropriate [ unstable newborns with specific nutritional needs | . Majority of preterm and sick newborns with indication for
for « All preterm and sick newborns with indication parenteral nutrition
for parenteral nutrition
+ Hospital pharmacy
Production « Hospital pharmacy )
. . « External compounding centres
site + Hospital ward
- Validated licensed manufacturer
« Lower risk for prescription, ordering and administration errors
- Optimally adapted to individual needs - Possibility to store a stock of infusions readily available
Advantages | ° Composition of nutrients adaptable on a daily « Stability and sterility testing and rigorous testing of
basis industrially produced solutions
« Long shelf-life and uncomplicated storage conditions of
industrially produced solutions

The 2018 European Guideline on pediatric parenteral nutrition recommend

1. to prefer the use of standardised solutions over the use of individualised solutions for a majority of newborns including
preterm infants with a very low birthweight®

2. that individualised solutions should be used when the nutritional requirements cannot be met by the available range
of standard solutions (i.e. in very sick and metabolically unstable infants)®

Practical advice

- A range of standardised solutions suiting different clinical conditions should always be available at the ward.>®

» Computerised programs to calculate nutritional requirements should be used to identify the most adequate standardised

solution and to optimise the use of individualised solutions.’

- Industrially manufactured ready-to-use multi-chamber bags are available, easy to use, safe, have a long shelf-life and can

be made available at the ward for immediate use.>’

In my hospital we have successfully
been using standardised parenteral
nutrition for > 80% of the infants for
over 20 years. Consequently, we can
focus our attention and make
individualised parenteral nutrition for
the patients that really need it.

Dr Mattias Paulsson, Deputy Chief Pharmacist, Uppsala
University Hospital, affiliated researcher at Department of
Women's and Children's Health, Uppsala University, Sweden

From indication to administration

Several steps are required before parenteral solution can be provided. A multidisciplinary nutrition support team should be involved:¢&"

Neonatologists/paediatricians® @ Dietitians/nutritionists !W,
0 0 .
Neonatal nurses %’IP Parents and families
|
Midwives @ Lactation consultants
3

@)

Hygiene experts

?Including paediatric surgeons and paediatric gastroenterologists



Assessment of indication Prescription and Verification/Review

and nutritional needs ordering
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1) Neonatology / \ 2) Production site
« In multidisciplinary - Based on nutrition - Dosage PR Compatibility of
nutrition support teams care plan . Fulfilment components
- Consideration of anthro- - Using a computerised of demands \ / - Stability and shelf-
pometry and laboratory physician order life
parameters entry (CPOE) Production?

- Development of an
individual nutrition care plan

) Accgrding to
1) Individualised sterility and 2) Standardised

Parenteral Nutrition — solution quality standards solution
from indication to administration . In-house /' \ ﬁ o
- Anthropometry & laboratory - Compatibility® production ol ) production
e ) in hospital in hospital
parame - Photoprotection pharmacy or \ / pharmacy
+ Enteral & parenteral supply + Identity control on the ward - Bi@iiel
- Evaluation ofgrowth charts « 10-R-rulec . External com- Compoundmg
pounding centres centres
Eﬁl. 2 N - Industrially
e I manufactured
T < ooy = licensed ready-
Monitoring Administration Dispensing to-use products

According to sterility, safety, and quality standards (labelling (barcodes),

2 Production sites may differ between countries storage, shelf-life) EnSUIng, photoprotecnon

° With other intravenous medications given concomitantly

€ 10-R-rule: 1. right patient, 2. right medication, 3. right dosage, 4. right type of application (injection site), 5. right timing, 6. right duration, 7. right storage conditions, 8. right risk
management, 9. right documentation, 10. right disposal of tubes and materials

How can risks be minimised?

Due to potential risks (medical side effects or errors introduced by imprecise handling), parenteral nutrition is classified as ‘high-alert’medica-
tion."”” ‘Administering parenteral nutrition as long as necessary but as short as possible’ should be THE guiding principle.

Adhering to the latest recommendations of evidence-based guidelines can minimise the risks of parenteral nutrition!

Guideline on parenteral nutrition for preterm and sick neonates from European and Chinese associations
ESPGHAN/ESPEN/ESPR/CSPENP guidelines on pediatric parenteral nutrition (https://espghan.info/published-guidelines)
Local/country-specific guidelines on parenteral nutrition for preterm and sick neonates
are available in some countries (Germany, the UK, etc.)
Unit-specific care bundles on patient safety and hygiene practice should be established and adhered to
see standards on patient safety and hygiene practice (https://bit.ly/ESCNH-patient-safety-hygiene)
Guidelines on enteral nutrition for preterm and sick neonates

Adhering to the latest guidelines for preterm enteral nutrition also helps to optimise parenteral nutrition

Barriers and (risk) management of parenteral nutrition

Barriers in the implementation of
European guidelines:'*'*

Risk management measures can help to overcome barriers:

» Poor knowledge of guidelines - Development and regular exchange in a multidisciplinary nutrition support team e——>
« Lack of support and training verification of provision processes and error management*®

« Prescription software not available - Utilisation of patient-individual nutrition care plans

- No availability or cooperation with pharmacy | * Continuous training of professionals

o CoMTainG o GUee infaaions « Regular monitoring of growth, signs of infections, nutritional status and

assessment of laboratory parameters'
- Make prescription software available, along with training and regular utilisation*®
- Use standardised solutions whenever possible*'”
« Choose catheter type wisely and ensure sterile working conditions (“scrub the hub”)*

« Errors in prescription and application

SESPGHAN: European Society for Paediatric Gastroenterology, Hepatology and Nutrition, ESPEN: European Society for Clinical Nutrition and Metabolism, ESPR: European
Society for Paediatric Research, CSPEN: Chinese Society for Parenteral and Enteral Nutrition



https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0034-1370222
https://www.nice.org.uk/guidance/ng154

: H 2 Administration
How to communicate with parents? routanse

) : composition
Details should be given about:”

Indications,
benefits
and risks

Time line Lactation, expression,
human milk (fortification),
breastfeeding

to provide professional
but easily understandable
=8 and clear information

to discuss concerns and be
How should responsive to questions
information

See the factsheet ‘Parenteral nutrition for very be g iven?
preterm and ill babies’ for parents

Show parents a bag containing parenteral nutrition
and explain the need, components, injection site,
safety measures and potential risks

Parents are the most important care-
givers for their infants and therefore it is
essential to include them in all steps of
the nutritional management — not only

in issues on breastfeeding and enteral
nutrition but also parenteral nutrition.

Professor Nadja Haiden, M.D, MSc, Head of Department of
Neonatology, Kepler University Hospital Linz, Austria
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About EFCNI

The European Foundation for the Care of Newborn Infants (EFCNI) is the first pan-European organisation and network to represent the inter-
ests of preterm and newborn infants and their families. It brings together parents, healthcare experts from different disciplines, and scientists
with the common goal of improving long-term health of preterm and newborn children. EFCNI's vision is to ensure the best start in life for
every baby.

The EFCNI Academy is an international education programme for healthcare professionals under the umbrella of EFCNI.

For more information, visit us at www.efcni.org
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The content presented here is for information only. It is not a substitute for professional medical advice, and it should not be used to diagnose or treat a health
problem or disease.
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