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1 Rationale for Revised Guidance 

In progressing the National Neonatal Parenteral Nutrition Quality, Innovation, Productivity and 
Prevention (QIPP) in London, the original guideline in 2018 was developed for units within the 
London Operational Delivery Network (ODN) who opted to use the SCAMP trial intervention 
arm parenteral nutrition (PN) regimen.  

The 2018 guideline set out the population suitable for the use of standard PN, practicalities of 
using the regimen and a standardised approach to managing biochemical and metabolic 
derangements during PN use as well as weaning of parenteral nutrition while advancing 
enteral feeds.  

The 2018 guideline was based on the SCAMP intervention regimen but was not the exact 
formulation or delivery method as in the original trial. The changes included modifications to 
the mineral and vitamin intakes as well as the amino acid source. 

Since the original SCAMP PN guideline was created in May 2018, there have been many 
advances in both research and clinical practice, including publication of the NICE guideline 
Neonatal Parenteral Nutrition in 2020(1). 

The London Neonatal Nutrition Group (LNNG) have always strived to follow the evidence base 
and felt this should be reflected in an updated guideline.  

In 2024 a paper was published detailing a retrospective, multicentre study using data from the 
UK National Neonatal Research Database 2014-2020 looking at standardised PN in preterm 
infants <31 weeks in London neonatal units (2). Morbidity free survival significantly decreased 
by 8.6% overall after the adoption of standardised PN, with the adverse difference in morbidity 
free survival being seen in the SCAMP group. The amino acid load was consistent with the 
original SCAMP trial, although the carbohydrate and lipid delivery was reduced, with the 
consequence that the calories per gram of amino acid was reduced. It was postulated that this 
could be driving the difference in outcome. 

The paper also showed increased insulin use (higher rate and longer duration) for 
hyperglycaemia in SCAMP compared to NEON. There is increasing evidence that 
hyperglycaemia is associated with adverse outcomes (3,4). There is also concern that early 
provision of a higher supply of protein and energy can be associated with increased incidence 
of septicaemia (5). The ProVIDe trial (6) demonstrated that refeeding syndrome is associated 
with high protein intake in the presence of low electrolyte supply. This is further supported by 
the Cochrane review (7) which looked at outcomes for sick term and preterm newborns given 
either a low or high amino acid intake in PN. This found higher amino acid intake was 
associated with potentially adverse biochemical effects but found no effect on mortality. In a 
secondary sub analysis of the PEPaNIC trial (8) delaying initiation of PN in sick term infants 
was clinically superior to receiving PN within 24 hours. 

Some units have adapted the original guideline, so it is a better fit for their babies, and resolved 
issues they encountered with SCAMP, such as hyperglycaemia and metabolic derangement. 
Preterm infants <25 weeks are particularly vulnerable to metabolic imbalance and several 
units have modified SCAMP specifically for this patient group. This represents a move away 
from the ideal of having a standardised formulation to be used across London. It is now over 
10 years since the initial SCAMP trial, and neonatal populations have changed, with an 
increase in extremely preterm, low birth weight neonates surviving. Enteral feeding practices 
have also changed with earlier introduction, and an increased rate of incrementation, 
becoming standard practice. The use of hydrocortisone in the early care of some neonates 
has also had an impact on their metabolic profile. 

The SCAMP trial only included preterm infants (<29 weeks) however it is acknowledged that 
most neonatal units that use SCAMP, including Liverpool, use SCAMP for all gestations 
including term neonates. This protocol is primarily for use in preterm infants. A term PN 
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protocol is being developed for London but, until this is completed, advice is included in this 
guideline for use of SCAMP PN at all gestations including term neonates. 

In view of this, we have revised the guideline, using the available guidelines, evidence and 
clinical experience of the units in Liverpool and London. 

The changes to this updated version of the guideline can be summarised as follows: 

1. Separate guidance for the extreme preterm group of babies (< 26 weeks gestational age)  

2. Changed recommendation for glucose sidearm. Extreme preterm group to use 5% 
glucose, with all other groups to use 10% glucose (dependent on glycaemic control) 

3. Changed initiation rates of aqueous PN and lipid 

4. Change to maximum amount of aqueous PN given  

5. Advice to consider delayed start or gradual initiation of PN for critically ill neonates 

6. Additional advice on management of hyperchloraemia and uraemia 

7. Updated section on weaning PN 

8. Updated section on management of high triglyceride levels 

With thanks to Professor Colin Morgan for sharing the Liverpool experience. 

Authors of revised guideline for the LNNG: 

Dr Zoe Smith - Neonatal Consultant 

Dr Touqueer Fatima - Neonatal Consultant 

Sian Gaze - Neonatal Pharmacist 

Kate Arnold - Neonatal Dietitian 

2 Indications for use of SCAMP regimen 

• Preterm infants born at less than 31 weeks of gestational age transitioning to enteral feeds 

• Infants born after 31 weeks of gestational age and not expected to establish enteral 
feeding within five days of birth or having significant feed intolerance within 72 hours of 
birth  

• Infants with surgical problems present at birth that preclude immediate enteral feeding 

• Start parenteral nutrition for preterm and term babies who are unlikely to establish 
sufficient enteral feeding, for example, babies with: 

o a congenital gut disorder 

o a critical illness such as sepsis 

3 Indications for starting PN if enteral feeds are stopped 

For preterm babies on enteral feeds, start parenteral nutrition if: 

• enteral feeds must be stopped, and unlikely they will be restarted within 48hrs 

• enteral feeds have been stopped for more than 24hrs and there is unlikely to be sufficient 
progress with enteral feeding within a further 48hrs 
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For term babies on enteral feeds, start parenteral nutrition if: 

• enteral feeds must be stopped, and unlikely they will be restarted within 72hrs 

• enteral feeds have been stopped for more than 48 hrs, and there is unlikely to be sufficient 
progress with enteral feeding within a further 48 hours 

4 When to commence SCAMP regimen 

• Preterm infants born at less than 31 weeks of gestational age should commence PN as 
soon as possible after birth and no later than 6 hours after birth 

• If the intention is to site a central line (percutaneous long line or umbilical venous 
catheter), and the line is not sited within 8 hours of birth, PN may be commenced via the 
peripheral route 

• All other babies who meet the criteria above should commence PN no later than 8 hours 
of meeting the criteria 

5 Administration 

• A central line is the preferred route of administration of PN 

• Peripheral lines may be considered for short period of time depending on local practice 
and following a consultant’s decision (i.e. initiation phase of PN awaiting insertion of a 
definitive central line) however PN administration should not be delayed if there is 
significant delay in placing a central line 

• Both the aqueous and lipid bags are recommended to be administered over 48 hours  

• Appropriate filters should be used for the aqueous and lipid infusions  

• It is recommended that intravenous giving sets should not be ‘broken’ purely to change 
lipid filters after 24 hours when using a bag of lipid emulsion running over 48 hours 

• It is recommended that amber tubing be used to limit peroxidation in PN 

• Some units use amber lines for lipid only, to aid differentiation between the aqueous and 
lipid infusions in view of previous serious incidents where infusion rates for lipid and 
aqueous were transposed, leading to lipid over infusion (9) 

6 Components and infusion rates of the SCAMP PN prescription 

6.1 Aqueous bag (amino acids, electrolytes, trace elements) 

This bag contains electrolytes and minerals and when correctly administered, covers the 
needs of the preterm baby.  

In 100ml of solution there are the following amounts of electrolytes: 

Sodium  4 mmol/100mL 

Potassium  2 mmol/100mL 

Phosphate  2 mmol/100mL 

Calcium 1.5 mmol/100mL 

Each baby will vary in the exact amounts of electrolytes in mmol/kg/day that they receive, 
dependent on the volume of PN they are receiving, and their weight. 
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Table 1: Recommended rate of infusion for aqueous bag 

Day of Life Rate of infusion of aqueous bag (ml/kg/day) 

Birth gestation < 26+0 weeks ≥ 26+0 weeks 

Glucose sidearm Use 5% glucose for first 7 days Use 10% glucose 

1 50 50 

2 50 60 

3 60 70 

4 70 80 

5 80 90 

6 90 90 

Continue from Day 7 onwards until 37+0 and then change to term rates* 

*Term rates are maximum 75ml/kg/day 
 
Term baby recommendations: 

• SCAMP PN bags are not designed for term infants but can be used in the short-term using 
the ≥ 26 weeks incrementation rate 

• Consider delaying initiation of PN for 48-72 hours for a critically ill neonate, or delaying 
incrementation rate 

• The maximum infusion rate for SCAMP in term infants is 75ml/kg/day 

• Review use at 2 weeks and consider the need for bespoke PN 

 
Guidance for moderate-late preterm infants: 

• SCAMP PN is designed for use in preterm infants up to term CGA (37 weeks) however, 
it should be recognised that the nutritional requirements of moderate-late preterm infants 
(32+0 to 36+6) are not known 

• These infants may receive nutrients in excess of requirements on SCAMP PN 

• Monitor growth and biochemical tolerance closely in this patient group and adjust SCAMP 
run rates accordingly  

6.2 Lipids - Bag with lipid emulsion (Fat, water, and fat-soluble vitamins) 

SMOF lipid 20% or Intralipid 20% may be chosen depending on the unit’s preference. The 
bags are provided as 100 ml multi-layered bags with vitamins added, although some units 
may be using 50ml syringes. 

Every 17 ml of this formulation would provide (this amount prescribed per kg/day): 

• 3 g lipid (2.6 g from the 20% lipid emulsion + 0.1g from the added solivito / vitlipid + 0.3g 
from the vitlipid infant) 

• 1 ml solivito 

• 4 ml vitlipid infant 
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Table 2: Recommended rate of infusion of lipid 

Day of Life Rate of infusion of lipid bag in ml/kg/day (lipid provision in g/kg/day) 

Birth gestation < 26+0 weeks ≥ 26+0 weeks 

1 12 (2) 12 (2) 

2 12 (2) 12 (2) 

3 12 (2) 17 (3) 

4 17 (3) 17 (3) 

5 17 (3) 17 (3) 

6 17 (3) 17 (3) 

Maximum infusion rate is 17 ml/kg/day (3g/kg/day) 

6.3 PN nutrient delivery according to daily rate of infusion 

Table 3: PN macro- and micronutrient delivery 

AQUEOUS PN rate mL/kg/day 50 60 70 80 90 

Amino acid 
(Primene) 

g/kg 2.2 2.6 3 3.4 3.8 

Nitrogen g/kg 0.3 0.37 0.43 0.48 0.54 

Protein g/kg 1.9 2.3 2.7 3.0 3.4 

Carbohydrate 
 

g/kg 
 

6 7.2 8.4 9.6 10.8 

mg/kg/min 
 

4.2 5 5.8 6.6 7.5 

Energy per gram of 
amino acid 

Non 
nitrogen kcal 

20 19 21 20 19 

Sodium 
 

mmol/kg 2 2.4 2.8 3.2 3.6 

Potassium mmol/kg 1 1.2 1.4 1.6 1.8 

Phosphate mmol/kg 1 1.2 1.4 1.6 1.8 

Calcium mmol/kg 0.8 0.9 1 1.2 1.4 

Magnesium mmol/kg 0.1 0.12 0.14 0.16 0.18 

Peditrace ml/kg/day 0.5 0.6 0.7 0.8 0.9 

LIPID rate (with 
vitamins) 

ml/kg/day 12 12 17 17 17 

Lipid g/kg/day 2 2 3 3 3 

Energy 
Kcal/kg/day 

(total) 
52 58 74 81 87 

Glucose 5% or 10% ml/kg/day 
Supplementary glucose infusion to make up volume to desired total 
fluid intake, concentration dependent on gestation, blood sugar levels, 
and GIR (see table below for guide to kcal) 
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6.4 Supplementary glucose infusion 

Supplementary glucose is used for: 

• Delivery of additional glucose  

• Delivery of additional electrolytes 

• Delivery of additional fluid  

The volume of supplementary glucose is dependent upon total prescribed fluid requirements, 
other infusions/medication, and enteral feeds. For babies born < 26 weeks we would 
recommend the use of 5% glucose initially, as they often have problems with hyperglycaemia. 
For all other babies use 10% glucose as first line for supplementary glucose. The glucose 
infusion rate (GIR) should be calculated. Glucose delivery should be in a target range of 6-
9g/kg/day initially, increasing over the first 4 days of life to a target range of 9-16g/kg/day.  

It is important to include any supplementary glucose in the total calories, carbohydrate intake, 
and glucose infusion rate, particularly if large volumes are being infused. 

The table below shows the additional calories and GIR at various concentrations and volumes 
for ease of calculation (higher volumes can be given dependent on total fluid intake, blood 
sugar levels, and GIR): 

Table 4: Carbohydrate & GIR delivery 

Volume of glucose 
infusion 

10 ml/kg/day 20 ml/kg/day 30 ml/kg/day 

5% glucose 

Carbohydrate (g) 0.5 1.0 1.5 

GIR (mg/kg/min) 0.35 0.70 1.05 

Energy (kcal) 2 4 6 

10% glucose 

Carbohydrate (g) 1.0 2.0 3.0 

GIR (mg/kg/min) 0.70 1.4 2.1 

Energy (kcal) 4 8 12 

7 Composition, supply, and stocking of standard preterm 

SCAMP regimen 

• The SCAMP regimen is supplied as one bag with electrolytes and minerals for infusion 
over 48 hours. 

• Lipid will be supplied as a multi-layered bag with shelf life of 30 days and is recommended 
to be run over 48 hours. 

• Aqueous bags will be provided as 500 ml and 1000ml bags including a 50 ml ‘overage’. 
Thus, the 500 ml bag will contain enough volume for a baby of up to 2.5 kg for 48 hours. 
The 1000 ml bag will contain sufficient volume for a baby between 2.5 and 5 kg for 48 
hours. 

• The amino acid source is Primene as this increases shelf-life (compared to Vaminolact) 
with trace elements added from 7 days to 60 days. 
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8 How to prescribe SCAMP regimen 

• Aqueous bag, lipid, and supplementary glucose should be prescribed separately on the 
intravenous infusion section or the parenteral infusion of the prescription chart according 
to local practice. 

• No drugs should be infused along with PN in the same line if it is not compatible. 

9 Weaning and stopping PN 

Components of PN should be weaned, as enteral feeds are increased, sequentially as follows, 
this is for guidance only and will depend on what enteral feeds and total fluid intake individual 
babies are on. 

1. Reduce supplementary glucose infusions  
2. Reduce maintenance aqueous bag. 
3. Reduce rate of lipids to 12ml/kg/day when feeds reach 50 mL/kg 
4. Reduce rate of lipids to 6ml/kg/day when feeds reach 100 mL/kg 
5. Finally: Stop lipids when enteral feeds reach 120 mL/kg/day  

For infants born <1500g and transitioning between PN and enteral feeds: 

• When the volume of enteral feeds (unfortified breastmilk) exceeds 100ml/kg/day then the 
total fluid intake could be increased up to 180ml/kg/day  

• This is dependent on the individual baby and should take into consideration whether the 
baby can tolerate a higher total fluid intake  

• If a baby is receiving fortified breast milk or preterm formula, total fluid intake 
should not be increased >150ml/kg/day whilst weaning PN, as this will result in 
excessive macronutrient intake 

10 Specific metabolic conditions - suggested management 

10.1 Hyperglycaemia 

• Glucose rate should be maintained between 9-16g/kg/day 

• Use insulin as per insulin guideline if required 

• Occasionally it may be necessary to reduce the GIR to control hyperglycaemia. If the 
infusion rate needs modifying, ensure the supplementary infusions and other 
medications are 5% glucose after making sure that the glucose intake is optimal (9-
16g/kg/day)  

• If the hyperglycaemia is still uncontrolled, then reduce the infusion of aqueous bag in 
steps whilst increasing the volume of the supplementary glucose bag correspondingly. 

10.2 Hypoglycaemia 

• First, increase the concentration of the supplementary glucose to 10% glucose, and 
then continue to increase the glucose concentration in steps (12.5%, 15% and 20% 
glucose) up to 16 mg/kg/min. 

• If hypoglycaemia is still uncontrolled with 20% supplementary glucose, then reduce 
aqueous bag in steps and increase the rate of supplementary 20% glucose infusion and 
seek further advice from a level 3 unit/paediatric endocrinology. 
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• If hypoglycaemia is still uncontrolled, then stop PN (including lipids). 

• Remember to check the infusion line for accidental clamping or possibility of 
extravasation. 

10.3 Hypernatraemia (>148 mmol/L) 

• Assess fluid balance, weight, and hydration. 

• Do not alter the rate of the maintenance bag. 

• If clinically dehydrated, increase the total water intake by increasing the supplemental 
glucose infusion. 

• Monitor the trend in sodium levels. 

• Avoid rapid correction of sodium levels. 

• True sodium overload is uncommon and is usually due to over-supplementation (reduce 
supplements) or renal insufficiency. 

10.4 Hyponatraemia (<132 mmol/L) 

• Assess fluid balance, weight, and hydration. 

• Water overload must be considered before supplementation of sodium is prescribed. 

• In these cases, fluid restriction is usually required and can be achieved by reducing the 
supplementary infusion rate. 

• Supplementary sodium infusions should be used to manage sodium deficits in addition 
to the sodium prescribed in the PN. 

• It is anticipated that sodium supplements >9mmol/kg/day will only be used in situations 
where there are unusually high sodium losses (e.g. via a stoma) and so require 
consultant approval. 

10.5 Hyperkalaemia (>7 mmol/L)  

• Stop the PN aqueous bag infusion and/ treat hyperkalaemia promptly. 

10.6 Hypokalaemia (<3mmol/L) 

• Replace deficit by using a supplementary potassium infusion. 

• Aim to correct over 24 hours. 

• If potassium <2mmol/l and/or cardiac rhythm disturbances present, then urgent 
replacement is required. 

10.7 Hypercalcaemia (corrected calcium >3mmol/L) 

• Stop any supplementary infusions containing calcium. 

• Discuss PN prescription with consultant and pharmacist. HOWEVER, hypercalcaemia 
may be secondary to hypophosphataemia particularly if the latter is severe or persistent.  

• The treatment in these cases is to supplement phosphate not to stop calcium. Further 
information on appropriate calcium and phosphate ratios can be found in the BAPM 
Framework on ‘prevention and management of metabolic bone disease of prematurity’ 
(10). 
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10.8 Hypocalcaemia (corrected calcium <1.5mmol/L) 

• Also monitor ionised calcium (normal range for ionised calcium is 1.15 to 1.33 mmol/L) 

• Replace deficit using supplementary calcium infusion. 

• Aim to correct over 24 hours. 

• Run in separate line/lumen to PN. 

• If corrected calcium <1mmol/l and/or cardiac rhythm disturbances convulsions/tetany 
present, then urgent replacement regime required. 

10.9 Hyperphosphataemia (>3mmol/l) 

• Stop any supplementary infusions containing phosphate. Discuss PN prescription with 
consultant and pharmacist. 

10.10 Hypophosphataemia (<1.5mmol/L) 

• Replace deficit using supplementary phosphate infusion. 

• Aim to correct over 24 hours. 

• Run in separate line/lumen to PN. 

• If phosphate <0.5mmol/l, then urgent replacement required. 

10.11 Hypomagnesaemia (<0.6 mmol/L) 

• Replace deficit using supplementary magnesium infusion.  

• Aim to correct over 24 hours. If convulsions/tetany present, then urgent replacement 
required. 

10.12 Hypertriglyceridaemia 

• A triglyceride (TG) level should be measured with every increment change, (and at least 
48hrly in the first week). 

• If serum triglyceride (TG) level >3.0mmol/l the lipid infusion rate should be adjusted 
according to the guidance in the table below. 

• Following reductions in lipid infusion rates (for hyperlipidaemia), lipid infusion rates 
should be increased again in increments of 6ml/kg/day. 

• Repeat incremental increases until the maximum infusion rate is achieved. 

• 9ml/kg/day SMOFLipid (1.5g/kg/day) provides the minimum essential fatty acid 
requirement 

• Do NOT reduce lipid infusion below 6ml/kg/day unless level remains >4 on 6ml/kg/day. 

• It is not advisable to completely stop lipid infusion for longer than 24-48hrs as this 
contains all the vitamins, continuing 6ml/kg/day of SMOFLipid will give significantly less 
than the recommended dose of vitamins and it would be difficult to maintain an adequate 
protein:energy ratio. 

• If lipid is stopped TG level should be repeated in 12-24 hours to see whether lipid can be 
re-started. 

• If lipid cannot be restarted after 48hrs consideration should be given to the alternate 
provision of vitamins. 
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Table 5: Management lipid infusion in response to hypertriglyceridaemia 

Triglyceride 
Level 

Current Lipid Infusion Rate 

0 ml/kg/day 6 ml/kg/day 12 ml/kg/day 17 ml/kg/day 

<3.0 Increase to 6 Increase to 12 Increase to 17 Continue on 17 

3.0-3.4 Restart at 6 Continue on 6 Continue on 12 Decrease to 12 

3.5-4.0 Restart at 6 Continue on 6 Decrease to 6 Decrease to 12 

>4.0 Do not restart Stop Decrease to 6 Decrease to 6 

If TG level ≥3.0 repeat levels in 12-24 hours before increasing lipid infusion rate 

10.13 Hyperchloraemia (>115 mmol/L) 

• Monitor blood gases and electrolytes daily. 

• Metabolic acidosis is often seen as a late effect of hyperchloraemia, sometimes after 
chloride levels have normalised. 

• Review all sources of chloride (PN, flushes, medications). 

• If chloride persistently high, especially with worsening metabolic acidosis, consider 
decreasing rate of aqueous PN or switching to a bespoke PN regimen. 

• Monitor blood gases and electrolytes daily. 

10.14 Uraemia (>8-10 mmol/L) 

• Review hydration status, fluid balance, renal function (urine output, creatinine), and 
contributing medications (e.g. steroids, NSAIDs, diuretics). 

• High urea alone does not warrant protein reduction if renal function and hydration are 
adequate. 

• If possible, consider increasing fluids intake as a first step (e.g. by increasing glucose 
side-arm volume). 

• If urea remains elevated, with signs of renal dysfunction (e.g. raised creatinine) or fluid 
overload, consider reducing aqueous PN volume. 

• It is not recommended to administer aqueous PN <35 ml/kg/day (need to consider 
stopping PN or switching to bespoke PN). 

• Once urea improving and renal function stabilises, gradually increase rate of aqueous 
PN back to full intake as per the original incrementation rate for their gestation. 

• Monitor urea, creatinine, and fluid balance daily. 
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11 Information for families 

In accordance with NICE guidance, providing clear information and support to parents and 
carers is a fundamental component of neonatal parenteral nutrition (PN) services. NICE 
emphasises that clinical decisions should be made in consultation with families, ensuring their 
individual needs, preferences, and values are fully considered. To support this 
communication, the London Neonatal ODN has developed a dedicated parent information 
leaflet. This resource provides families with a clear explanation of what PN is, how it is 
administered, and the specific risks and benefits involved with PN. Clinical staff can use this 
leaflet to facilitate discussions, ensuring that families are well informed and feel empowered 
to speak with the neonatal unit team about any concerns regarding their baby's nutrition. 

The information leaflet can be found on the ODN website. 

12 Audit & Assurance 

If this document is a procedure, then there will be a need to provide assurance that the 
procedure is being followed. Use the following table to outline the audit process, how it is 
reported, and to whom. 

 

Objectives or 
activities 

Audit methods Assurance 

What outcomes or 
activities do you want 
to monitor? 

 

How are you going to monitor the 
outcomes and activities for this? 

Will there be a re-audit? 

Where will the audit results be 
reported to? 

Where does learning from the 
audit take place? 

   

 

  

https://londonneonatalnetwork.org.uk/wp-content/uploads/2024/04/Neonatal-Parenteral-Nutrition-%C2%A9LondonNeonatalNetwork.pdf


 

Guideline for use of Standard Parenteral Nutrition: SCAMP Page 14 of 24 

  © London Neonatal Operational Delivery Network 

13 References 

1. National Institute for Health and Care Excellence. NICE guideline [NG154] Neonatal 
parenteral nutrition [Internet]. 2020 [cited 2022 Mar 8]. Available from: 
www.nice.org.uk/guidance/ng154 

2. Burgess-Shannon J, Chehrazi M, Lanoue J, Modi N, Uthaya SN. Outcomes following 
the adoption of standard parenteral nutrition in preterm infants: a whole-population non-
concurrent control study. Arch Dis Child Fetal Neonatal Ed. 2024 Mar 4;fetalneonatal-
2023-325712. doi:10.1136/archdischild-2023-325712 

3. Stensvold HJ, Strommen K, Lang AM, Abrahamsen TG, Steen EK, Pripp AH, et al. 
Early Enhanced Parenteral Nutrition, Hyperglycemia, and Death Among Extremely 
Low-Birth-Weight Infants. JAMA Pediatr. 2015 Nov 1;169(11):1003–10. 
doi:10.1001/JAMAPEDIATRICS.2015.1667 PubMed PMID: 26348113. 

4. Zamir I, Sjöström ES, Ahlsson F, Hansen-Pupp I, Serenius F, Domellöf M. Neonatal 
hyperglycaemia is associated with worse neurodevelopmental outcomes in extremely 
preterm infants. Arch Dis Child Fetal Neonatal Ed. 2021;0:1–7. 
doi:10.1136/archdischild-2020-319926 

5. Moltu SJ, Strømmen K, Blakstad EW, Almaas AN, Westerberg AC, Braekke K, et al. 
Enhanced feeding in very-low-birth-weight infants may cause electrolyte disturbances 
and septicemia e A randomized, controlled trial q [Internet]. 2013. 
doi:10.1016/j.clnu.2012.09.004 

6. Cormack BE, Jiang Y, Harding JE, Crowther CA, Bloomfield FH. Neonatal Refeeding 
Syndrome and Clinical Outcome in Extremely Low-Birth-Weight Babies: Secondary 
Cohort Analysis From the ProVIDe Trial. Journal of Parenteral and Enteral Nutrition. 
2021 Jan 1;45(1):65–78. doi:10.1002/jpen.1934 

7. Osborn DA, Schindler T, Jones LJ, Sinn JKH, Bolisetty S. Higher versus lower amino 
acid intake in parenteral nutrition for newborn infants. Cochrane Database of 
Systematic Reviews. 2018 Mar 5;2018(3). doi:10.1002/14651858.CD005949.PUB2 
PubMed PMID: 29505664. 

8. van Puffelen E, Vanhorebeek I, Joosten KFM, Wouters PJ, Van den Berghe G, 
Verbruggen SCAT. Early versus late parenteral nutrition in critically ill, term neonates: 
a preplanned secondary subgroup analysis of the PEPaNIC multicentre, randomised 
controlled trial. Lancet Child Adolesc Health. 2018 Jul 1;2(7):505–15. 
doi:10.1016/S2352-4642(18)30131-7 PubMed PMID: 30169323. 

9. NHS Improvement. (Patient Safety Alert NHS/PSA/W/2017/005): Risk of severe harm 
and death from infusing total parenteral nutrition too rapidly in babies. 2017 Sep. 

10. British Association of Perinatal Medicine. Prevention and management of metabolic 
bone disease of prematurity - BAPM Framework of Practice [Internet]. 2026 [cited 2026 
Apr 23]. Available from: https://www.bapm.org/resources/prevention-and-
management-of-metabolic-bone-disease-of-prematurity 

  

 

  



 

Guideline for use of Standard Parenteral Nutrition: SCAMP Page 15 of 24 

  © London Neonatal Operational Delivery Network 

14 Additional Reading 

• Heird WC. Intravenous feeding. In Neonatal Nutrition and Metabolism 2nd edition. 
Thureen PJ Hay WW (Eds) Cambridge University Pres, Cambridge 2006 p312-331. 

• Morgan C et al. SCAMP: standardised, concentrated, additional macronutrients, 
parenteral nutrition in very preterm infants: a phase IV randomised, controlled exploratory 
study of macronutrient intake, growth and other aspects of neonatal care. BMC Pediatrics 
2011, 11:53.  

• Morgan C et al. Postnatal Head Growth in Preterm Infants: A Randomized Controlled 
Parenteral Nutrition Study. Pediatrics 2014;133:e120–e128 

• Tsang R, Uauy R, Koletzko B, Zlotkin S. (eds) (2005). Nutrition of the Preterm Infant: 
Scientific Basis and Practical Guidelines (2nd ed). Digital Educational Publishing Inc. 
Cincinnati.  

• Mi Attard, Patel N, Simpson J. Change from intralipid to SMOF lipid is associated with 
improved liver function in infants with PN associated liver disease. Arch Dis Child 
2012;97:A54-A55 doi:10. 1136 / archdischild-2012-301885.132  

• BAPM. The provision of parenteral nutrition within neonatal services – a framework of 
practice. April 2016  

• National Institute for Health and Care Excellence (NICE). Neonatal Parenteral Nutrition. 
2020  



 

Guideline for use of Standard Parenteral Nutrition: SCAMP Page 16 of 24 

  © London Neonatal Operational Delivery Network 

15 Document History 

Document History 

Date Comments Approved by 

May 
2018 

Guideline produced by Core Neonatal Nutrition Group and 
ratified by LNG. 

LNG 

Sep 
2025 

Changes made by T&F group (reviewed by LNNG): 

1. Separate guidance for the extreme preterm group of 
babies (< 26 weeks gestational age)  

2. Changed recommendation for dextrose sidearm. Extreme 
preterm group to use 5% glucose, with all other groups to 
use 10% glucose (dependent on glycaemic control) 

3. Changed initiation rates of aqueous PN and lipid 

4. Change to maximum amount of aqueous PN given  

5. Advice to consider delayed start or gradual initiation of 
PN for sick term babies 

6. Additional advice on management of hyperchloraemia 
and uraemia 

7. Updated section on weaning PN 

8. Updated section on management of high triglyceride 
levels 

LNNG 

Dec 

2025 

Shared and approved at COGs SL, NCEL & 
NWL COGs 

Jan 

2026 

Shared, approved and ratified at LNG LNG 

June 
2026 

Minor amendments to rationale section, gestation cut-off 
(≥26+0 to >26+0) and hypertriglyceridemia table. Paragraph 
added on information for families. 

Suzanne 
Sweeney & 
Grenville Fox 

 

  



 

Guideline for use of Standard Parenteral Nutrition: SCAMP Page 17 of 24 

  © London Neonatal Operational Delivery Network 

Appendix 1: Formulation stability data 

Intralipid Formulation 
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SMOFLipid Formulation 
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Aqueous Formulation 
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Appendix 3: Conversion calculations for protein/glucose/lipid 
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Appendix 4: Primene composition 

Primene 10% per 100ml: 

AA = 10.0g 

Nitrogen = 1.5g 

Protein = nitrogen x 6.25 = 9.4g 
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