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MCN for Neonatology  

West of Scotland  

Neonatal Guideline 
 

This guideline is applicable to all medical and nursing staff caring for preterm infants in neonatal units 
in the West of Scotland.  It aims to describe safe feeding practices for preterm infants, especially those 
at increased risk of feed intolerance and necrotising enterocolitis.  It is not applicable to babies with 
congenital abnormalities of the GI tract or babies commencing enteral feeds after GI surgery or 
following a conservatively managed episode of necrotising enterocolitis.  This guidance must always be 
used in conjunction with careful, individualised, clinical assessment. 

Enteral Feeding of Preterm Infants  

Evidence supporting guideline recommendations can be found in Appendix 2. 
 
Introduction  
As survival rates for preterm infants improve more emphasis is being put on improving the quality of 
outcome by concentrating on optimising nutritional management.  
The goals of nutritional support in the preterm include:  
• Meeting the recognised nutritional requirements of the preterm infant.  
• Achieving an acceptable standard of short term growth. 
• Preventing feeding-related morbidities, especially necrotising enterocolitis (NEC).  
• Optimising long-term outcomes  
Nutritional management in neonatal units across networks often lacks uniformity, both between and 
within units (2, 36). Although there is uncertainty in some areas of nutritional support in preterm 
infants, standardisation of practice across networks is associated with a reduced incidence of NEC (3).  
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Nutritional requirements of the preterm infant 
Evidence based estimations form the basis of published nutritional requirements for preterm infants, 
the most recent being Tsang 2005 & ESPGHAN 2019 (5,6). The increased nutrient demands are not 
evenly spread and cannot be met simply by an increased volume of breast milk provision. Similarly, 
standard term formulae are not appropriate for growing preterm infants. 
 

Nutrient Term 
infant 

Preterm infant Tsang 2005 Preterm infant 1-1.8kg 
ESPGHAN 2010 ELBW (<1kg) VLBW (1-1.5kg) 

Energy (Kcal/kg) 95 -115 130-150 110-130 110 -135 

Protein (g/kg) 2 3.8-4.4 3.4-4.2 4.0 – 4.5 (<1kg) 
3.5 – 4.0 (1-1.8kg) 

Sodium (mmol/kg) * 1.5 3.0-5.0 3.0-5.0 3.0 – 5.0 
Potassium (mmol/kg) 3.4 2.0-3.0 2.0-3.0 2.0 – 3.5 
Calcium (mmol/Kg) 3.8 2.5-5.5 2.5-5.5 3.0 – 3.5 

Phosphate (mmol/kg) 2.1 2.0-4.5 2.0-4.5 1.9 – 2.9 
*Renal losses in the extreme preterm infant may require significantly more sodium supplementation 

than is outlined above.  
 

 
Feeding the preterm infant (see Algorithm 1 & Appendix 5)  

When to start feeding  
• Evidence supports early enteral feeding.   
• Stable infants of any gestation, with no contraindications, should commence enteral feeding as 

close to birth as possible (7).   
• If feeding contraindicated/feed intolerance, colostrum should be used buccally as mouth care 

(see below).  
• Regular assessment should be undertaken for evidence of any feed intolerance, particularly 

“high risk”: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Colostrum as mouth care 
Colostrum as mouth care aims to: 

• Keep the oral mucosa moist, clean and intact and minimise oral infection 
• Keep the lips moist, clean and intact 
• Promote comfort, alleviate pain and discomfort 

  
Colostrum as mouth care should be: 

• Commenced as soon as possible after delivery.  
• Undertaken at care times / 6-8 hourly. 
• Freshly expressed colostrum (ideally) 
• 0.2-0.3ml drawn up into an oral syringe and used to soak a cotton bud  
• Roll bud along lips and gum lines, and over tongue 

 
To continue to promote a positive association between milk and nourishment, ideally continue 
colostrum as mouth care even when trophic feeds commence until infant is establishing suck feeds. 
 

High risk babies 
− <28 weeks gestation or <1000g birth weight 
− Preterm SGA infants (<2nd percentile and <34 weeks gestation) 
− Absent or reversed end diastolic flow in infants <34 weeks 
− Perinatal hypoxia-ischaemia with significant organ dysfunction. 
− Hypotensive/unstable ventilated neonates 
 
At clinical discretion 
− Less immature, but severe IUGR infants (≥34 weeks, but <0.4th percentile). 
− Complex congenital cardiac disease 
− Dexamethasone treatment 
− NSAID treatment for PDA 
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Trophic feeds  
Trophic feeds, defined as initial milk feeds of up to 1ml/kg/hr, aim to prepare the gut for subsequent 
advancement of enteral feeds.   
The benefits of these include stimulating peristalsis, immunomodulatory effects and the growth and 
maturation of the gut mucosa including the development of tight junctions between the mucosal cells 
These feeds are usually considered “extra” to requirements and are not included in fluid calculations.  

• The maximum volume classed as a “trophic feed” is 1ml/kg/hour or 24ml/kg/day. (12)  
• Trophic feeds should be considered in very premature or very high risk infants in order to utilise 

maternal colostrum and stimulate gut trophic hormones. (12) 
 The colostrum used for mouth care is separate to the 1ml/kg/hr used for trophic feeding 

• There is no recognised consensus on duration or method of delivery. (13)  
• Trophic feeds should commence as soon after delivery as possible at 1ml/kg/feed 1-2 hourly. (14) 
• Trophic feeds can be initiated and advanced during Ibuprofen treatment. (16)  
• Trophic feeding of preterm infants with IUGR and abnormal antenatal Doppler results does not 

appear to impact significantly on the incidence of NEC or feed intolerance. (17,18)  
 
Rate of advance of feeding  
There is no good evidence that slow advancement of feeding in very low birth weight infants reduces 
the risk of NEC (17,18,19). Reaching full enteral feeds faster results in earlier removal of vascular 
catheters, less sepsis and fewer other catheter-related complications. (18) The SIFT trial concluded 
there is no evidence that slower advancement in feeds reduces risk of NEC, even in those infants 
thought to be at “high risk” (20).  
 
As such it is recommended that for:  
 
High risk Infants (as defined above) 

• Evidence supports early enteral feeding.  
• Commence trophic feeds as soon after delivery as possible, for approximately the first 24 hours 

after introduction and/or until clinical assessment suggests they are well tolerated  
• Thereafter, feeds should be increased in increments equivalent to 30ml/kg/day  
• Assess the infant’s feed tolerance frequently (with each set of cares) for evidence of intolerance. 

 
Moderate risk infants  

− 28+1 weeks – 31+6 weeks with no ‘high risk’ clinical indicators  
 

• Commence feeds of 24ml/kg/day, divided into 1-2hly feeds, as soon after delivery as possible.  
• Thereafter, feed volumes should be advanced in increments of 30-40ml/kg/day  
• Assess the infant’s feed tolerance at least twice daily, before making each increment in feed 

volumes.  
 
Standard risk infants  

− ≥32 weeks with no ‘high risk’ clinical indicators 
 

• Following individual clinical assessment, infants may commence feeds at 60-90ml/kg/day 
divided into 3hly feeds as soon after delivery as possible. 

o Note some babies may increase beyond this volume to maintain normoglycaemia 
• Thereafter feed volumes should be advanced daily by increments of 30-40ml/kg/day, as 

tolerated, until the maximum required feed volume is achieved. 
• Assess infant’s feed tolerance daily before making each increment in feed volumes. 

 
When to stop TPN and remove intravenous/Central lines 
NICE recommends: For babies born before 28+0 weeks, consider stopping parenteral nutrition within 
24 hours once the enteral feed volume is 140 to 150 ml/kg/day. 
For preterm babies born at or after 28+0 weeks, consider stopping parenteral nutrition within 24 hours 
if the enteral feed volume tolerated is 120 to 140 ml/kg/day. 
Locally we have agreed that, to minimise infection risk, removal of lines may be considered once an 
infant is making good progress with feed advancements and has reached an intake of at least 
120ml/kg/day of feeds.  
Following discontinuation of TPN, infants then continue to increment feed volumes at the same rate 
until they reach 165 ml/kg/day of enteral feeds as per Algorithm 1.  
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Guide to speed of feed increments – these tables are offered as a guide to the 
frequency of feed increments 

 
1 Hourly feeding regime 

Weight
(kg) 

30 ml/kg/day increments 
High risk 

40ml/kg/day increments 
Moderate risk 

 Increase 
in ml/day 

Frequency of 
increments of milk.  

Increase 
in ml/day 

Frequency of 
increments of milk.  

  0.5ml/h 
increment 
Every 

1ml/h  
Increment 
Every 

 0.5ml/h 
increment 
Every 

1ml/h  
Increment 
Every 

0.5 15ml/day 19 h     
0.6 18ml/day 16 h     
0.7 21ml/day 14 h     
0.8 24ml/day 12 h     
0.9 27ml/day 11 h     
1.0 30ml/day 10 h  40ml/day 7 h  
1.1 33ml/day 9 h  44ml/day 7 h  
1.2 36ml/day 8 h  48ml/day 6 h 12 h 
1.3 39ml/day 7 h  52ml/day 6 h 12 h 
1.4 42ml/day 7 h  56ml/day  10 h 
1.5 45ml/day 6 h 12 h 60ml/day  10 h 
1.6 48ml/day 6 h 12 h 64ml/day  8 h 
1.7 51ml/day 6 h 12 h 68ml/day  8 h 
1.8 54ml/day  10 h 72ml/day  8 h 
1.9 57ml/day  10 h 76ml/day  8 h 
2.0 60ml/day  10 h 80ml/day  8 h 
 

 
2 hourly feeding regimen 

Weight
(kg) 

30 ml/kg/day increments 
High risk 

40ml/kg/day increments 
Moderate risk 

 Increase 
in ml/day 

Frequency of 
increments of milk.  

Increase 
in ml/day 

Frequency of 
increments of milk.  

  1ml/feed  
increment 
Every 

2ml/feed  
Increment 
Every 

 1ml/feed  
increment 
Every 

2ml/feed  
Increment 
Every 

0.5 15ml/day 20 h     
0.6 18ml/day 16 h     
0.7 21ml/day 14 h     
0.8 24ml/day 12 h     
0.9 27ml/day 11 h     
1.0 30ml/day 10 h  40ml/day 8 h  
1.1 33ml/day 10 h  44ml/day 8 h  
1.2 36ml/day 8 h  48ml/day 6 h 12 h 
1.3 39ml/day 8 h  52ml/day 6 h 12 h 
1.4 42ml/day 8 h  56ml/day  10 h 
1.5 45ml/day 6 h 12 h 60ml/day  10 h 
1.6 48ml/day 6 h 12 h 64ml/day  8 h 
1.7 51ml/day 6 h 12 h 68ml/day  8 h 
1.8 54ml/day  10 h 72ml/day  8 h 
1.9 57ml/day  10 h 76ml/day  8 h 
2.0 60ml/day  10 h 80ml/day  8 h 
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Assessing feed tolerance 

Withholding feeds is a significant decision for infants in the NICU, particularly extremely low birth 
weight infants and is a contributor to poor growth in the preterm infant. (21) Calories and nutrients 
can be more safely and more easily delivered by enteral feeds than by intravenous nutrition, without 
increased cost and increased risks of complications. 
However, some infants with feed intolerance may have significant intra-abdominal or other problems. 
 
Undigested Milk Residuals 
Gastric residual volume and colour of aspirate may indicate level of gut maturity rather than gut 
dysfunction and as volumes vary in the early stages of feeding significant increases should not be used 
in isolation when deciding to limit advancement of feeds. 
Routine measurement of gastric residual volume in an otherwise clinically well preterm infant is not 
recommended. 
During establishment of feeds it is common to find small quantities of bile in the gastric residuals. 

Indicative Colour Chart for Assessing Aspirate Colour (22) 

Milk Lemon Mustard Wasabi Lime Avocado Spinach 

              NORMAL      MAY BE OK IF OTHER INDICES NORMAL       NEEDS ASSESSMENT 
 
Note that colostrum may appear yellow in colour. 
Some infants will have bilious aspirates that are bright yellow in colour in the initial phases 

  
Routine gastric residual volume measurement is not recommended in the preterm infant. Recent 
studies have shown no increased risk of adverse events when not routinely aspirating. If gastric 
residual volumes are aspirated due to clinical concerns, these should be “re-fed” providing:   

• Residual volumes consist of undigested milk.  
• Residual volumes, including bile stained, are present during low volume/ trophic feeding 

 
 

Signs of intolerance:  
1. Vomiting (eg 2 or more moderate vomits) 
2. Abdominal distension  
3. Heavily bile-stained gastric residuals or vomiting (“lime”, "avocado" or "spinach" in the 
reference chart below) (Bile stained
 

 aspirates – see above) 

 
Possible signs of Necrotising Enterocolitis (NEC):  

1. Bilious/ fresh blood stained aspirates  
2. Visual bowel loops/abdominal discolouration 
3. Grossly bloody/watery or abnormal stools (FOB testing is not helpful)  
4. Clinically unstable or acute deterioration 
 

 
Suggested interventions if signs of intolerance, or possible NEC, present:  

1. Medical review 
2. Consideration of septic screen and/or abdominal x-ray 
3. If no clear signs of NEC, consider continuing with trophic feeds rather than stopping feeds 
completely 
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Method and frequency of feeding  
Current evidence does not support the firm recommendation of one strategy among the many 
alternatives, however published data indicate that:  
 
• Bolus feeding may be more physiological in the preterm infant. (26)  
• Bolus fed infants may experience less feed intolerance and have a greater rate of weight gain. (27) 
• Infants fed continuously take the same length of time to achieve full feeds as those fed bolus feeds. 

(27)  
• Growth may be compromised by continuous feeding as human milk fat adheres to the tubing. (28)  
• Bolus feeding enhances protein synthesis more than continuous feeding, and promotes greater 

protein anabolism (29,30) 
• There is no significant difference in somatic growth and incidence of NEC between feeding methods. 

(32) 
• Behavioural stress responses may be higher in bolus fed infants. (31,32)  
 
Gastric administration of feeds is recommended; transpyloric feeding in preterm infants has been 
associated with a greater incidence of gastrointestinal disturbance. (33) In general we recommend 2 
hourly feeds in most infants <32 weeks , but 1 hourly feeds may help with feed intolerance in the 
ELBW infant. Infants should be progressed to 3 hourly feeds when feed tolerance is no longer 
problematic. 
 
Milks and Indications for use (see Algorithm 2)  
 
Maternal Expressed Breast milk (MEBM) 
Breast milk expressed by the infant's mother is the gold standard of care for preterm infants. Advance 
to an initial volume of 150ml/kg/day increasing to 180-200ml/kg/day as indicated by weight gain and 
volume tolerance.  
 
EBM Fortifier(34) 

 
Infants <34 weeks and <1500g 
Even at 180 – 200 ml/kg/day, expressed breast milk does not provide sufficient protein, and 
may not provide enough calories, to support optimal growth of the preterm infant.  Early 
fortification should be considered to avoid these nutritional deficits. In general, Breast Milk 
Fortifiers (BMF) are added to maternal expressed breast milk (EBM) for infants born <34 weeks 
and <1500g, once they have been established on 150ml/kg/day of enteral feeds for at least 24 
hours.  
 
Infants with a birth weight ≥1500g but <2000g   
Consider BMF if: 
• Volumes of 180-200ml/kg/day EBM are not likely to be tolerated   
• Serum urea falls <2 mmol/l 
• Weight gain is <15g/kg/day on maximum volumes tolerated or  
• IUGR where birth weight for gestational age is <9th centile.  

 
Breast Milk Fortifier may not be required if 50% or more of the feed requirement is provided by 
preterm formula, though it can be considered if there is associated poor growth and suboptimal 
tolerance of volume. In practice this would depend on having adequate volumes of milk to 
fortify accurately. Where preterm formula is required in addition to EBM, this can be given as 
either mixed or alternating with feeds of EBM+BMF or only used once supplies of EBM have run 
out, until the next expression. There is no evidence to support one practice over the other, but 
the method involves the least amount of milk handling is likely to be the best for individual 
infants. BMF should never be added as a supplement to preterm formula. 
 
Breast milk should be fortified with one of the commercially available, multicomponent breast 
milk fortifiers that are designed to meet the needs of preterm infants.  
• Nutriprem BMF (Cow & Gate) - containts protein (extensively hydrolysed whey), 

carbohydrate, vitamins and minerals. Fat-free. 
• SMA BMF (Nestle) – contains protein (whole cow’s milk protein), carbohydrate, vitamins and 

minerals, and a trace of fat.  
• Both fortifiers are produced in powder form and are packaged into sachets  
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For further advice see the guideline for Expressed breast milk  
  
Preterm infants less than 32 weeks’ gestation should receive supplementary phosphorus which should 
be titrated against normal serum phosphate and ALP levels- see Bone Health guideline. 
 
Probiotics 
Evidence regarding the use of probiotics remains mixed. Current research shows evidence of benefit 
however data remains heterogenous in probiotic used and dosing regimen.(39) 
Current evidence suggests probiotics are beneficial in the reduction of necrotising enterocolitis and 
should be considered in infants <32 weeks and <1500g. (40) It should be noted that there is less 
evidence in the ELBW (<1000g) infants. (41)  
Continued research is ongoing with regards to the use of probiotics in the preterm infant however it is 
suggested that there is enough evidence of benefit to support introduction of probiotics.  
Following a protocol already initiated as routine in a tertiary level neonatal unit, initiation of probiotics 
would be proposed as follows: 
1. Speak to parents and offer them written information (this guideline or PIL or both if they would 
like). Specific written consent is not needed but information should be available for parents so they 
understand why we choose to use probiotics and then document this in the notes (as we do for blood 
transfusion.) 
2. Start probiotics in any baby born <32 weeks or <1500g within 48 hours of commencing enteral 
feeds 
3. Prescribe on drug kardex as follows: LaBiNIC 0.16ml once daily via NG or Orally. 
4. LaBiNIC is drawn directly from the bottle and given without further dilution either orally or via NGT. 
Always shake the bottle prior to use. As LaBiNIC is an oily suspension milk should then be 
recommenced to ‘flush’ the dose through the NGT and prevent blockage. If a child is on bolus feeds we 
suggest giving the dose prior to a feed. 
5. Continue Probiotics until around 34 weeks corrected age (earlier or later discontinuation at 
consultant discretion) 
6. Consider temporary discontinuation in any baby who is seriously unwell or septicaemic and 
highlight its use in any discussions with the Microbiology consultant. 
 
 
Protein supplements 
Protein supplementation of human milk in relatively well preterm infants results in increases in short 
term weight gain, linear and head growth.  
Protein supplementation should be considered in VLBW infants who are predominantly fed 
maternal/donor breast milk.  NB. Protein supplements should not be added to formula milk 
 
Protein supplements should be considered in infants <35 weeks if: 

• Protein needs not met by fortified EBM 
• Urea <4mmol and falling 
• Infant is at least 14 days old, on a minimum of 150ml/kg/day (>50% EBM) 

Contraindicated in babies >37 weeks, on gaviscon, or on >50% formula milk 
Caution post GI surgery or if continuous feeds 
 
Dosage (42): 

• 1 sachet per 50ml if on EBM alone 
• 1 sachet per 100ml if on fortified EBM 

 
If on fortified EBM with protein supplements total fluid volume should not exceed 150ml/kg/day due to 
a theoretical risk of protein toxicity. 
 
See Appendix 4 for a suggested method for prescribing and making up protein supplements. 
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Donor breast milk (DEBM)  
In the absence of a mother's own expressed breast milk, donor breast milk, where available, will 
generally be the milk of choice (43,44). Parental consent is required prior to use.  
 

• <30 weeks gestation 
• Birth weight <1500 grams  
• <32 weeks gestation and intra uterine growth restriction (weight <9th

• Previous proven NEC 

 percentile) and abnormal 
antenatal Doppler’s (absent / reversed end diastolic flow) 

• Congenital heart disease with potential for gut hypoperfusion   
 
• DEBM is recommended for all infants <1500g and would be strongly advocated in those infants 

<1000g and/or <30 weeks gestation. 
• If DEBM is used where MEBM is not established, it is recommended to continue until the infant is 34 

weeks corrected gestation, when risk of NEC has substantially reduced.  
• Once full milk feeds have been established and a substantial proportion remains DEBM, milk should 

be fortified with breast milk fortifier as per local guidelines.  
 
If transitioning to formula milk, this should be done as follows: initially ¼ formula: ¾ DEBM for 24-48 
hours, then ½ formula: ½ DEBM for 24-48 hours, ¾ formula: ¼ DEBM for 24-48 hours and finally all 
formula.  
 
Preterm formulas  
 
Where maternal EBM is not available preterm formulas are to be used for babies born <34/40 and 
<2000g who have none of the risk factors outlined above. Advance to an initial volume of 
150ml/kg/day increasing to 165-180ml/kg/day as indicated by weight gain and volume tolerance.  
Volumes >180ml/kg/day should not be necessary and other reasons for poor growth sought before 
further volume increases are introduced.(Appendix 1)  
 
• Feed to initial volume of 165ml/kg increasing as indicated by weight gain and volume tolerance.  
• Infants born >1000g will have their protein requirements met by 165ml/kg  
• Infants born <1000g will have their protein requirements met by 180ml/kg  
• Volumes >180ml/kg are not usually necessary and other reasons for poor growth should be sought 
before further volume increases are introduced.(Appendix 1)  
 
Nutrient Enriched Post Discharge Formulas (NEPDF)  
A Cochrane database review has not found any consistent improvement in infants routinely given one 
of these formulae. They are only indicated where poor growth persists at discharge or where there are 
concerns about ongoing deficiencies of Na+ or PO4 
 
(At consultant discretion) This must be arranged with the GP and health visitor, and should be 
commenced a few days before discharge. There are two NEPDFs available in the UK, Nutriprem 2 and 
SMA Gold Prem 2. Both formulae are available on prescription for preterm infants from 35 weeks CGA 
until 6 months post term corrected age.  
 
Term formula is the complementary feed of choice for infants born 34-37 weeks. Similarly, growth 
restricted term infants >37 weeks, should be offered term formula in the absence of maternal milk. 
(38)  
 
Specialised term formulas (Appendix 4)  
None of the specialised term formulas are designed for use in the preterm infant. Energy needs may be 
met by increased volumes but these are often poorly tolerated. Concentration of formulas should never 
be undertaken unless under direct dietetic supervision.   
Specialised formulas ideally require making up from powder within a Feed Unit/Milk Kitchen 
environment. They will be non sterile and have potentially inconsistent composition. All powdered feeds 
should be made up in accordance with the Department of Health guidelines for the Use of Powdered 
feeds in a Hospital Environment. (45,46)  
Specialised formulas should only be used where absolutely necessary and ideally under the direction of 
a Paediatric and Neonatal Dietician.  
Soya formulas are not recommended for infants unless specifically required for treatment of 
galactosaemia or as part of a vegan diet. (47) 
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Nutritional Supplements – Vitamins & Minerals  
 
Vitamin supplementation for babies on parenteral nutrition 
 
SMOFvits® contains 20ml of Vitlipid N®

For every 1 gram/kg/day of SMOFvits
 (4600 IU vitamin A and 800 IU vitamin D) per 100ml.  

® the infant will receive 270 IU vitamin A and 47 IU vitamin D. 
These amounts are well within recommended, especially for the smallest infants, even with the 
addition of Dalivit®

 
. 

 Oral Vitamin supplementation for preterm infants (<34 weeks gestation) 
 
Eligible infants – all infants < 34 weeks gestation 
Commencement of treatment – once baby tolerating ≥ 100ml/kg/day enteral feeds.   
Supplements should commence even if the baby is still receiving some SMOFvits
 

® 

Dose: 
  

DaliVit®

 
 0.6ml (or 16 drops), orally, once daily  

0.6ml DaliVit® 

400 IU vitamin D2 

contains: 
5000 IU vitamin A 

50 mg vitamin C 
Thiamine, riboflavin, pyridoxine and nicotinamide 

 
These routine supplements should be continued at least until the baby is on a good mixed weaning diet 
– usually over 1 year chronological age.  
 
 
 
 

 
Iron – Sytron® (sodium feredetate):  

Eligible infants – born at < 34 weeks’ gestation  
Commencement of treatment – 28 days of age (or at discharge if sooner)  
 
Dose:  
0.5ml twice daily, orally, (equivalent to 5.5mg elemental iron/day)  
N.B. May be given in a single daily dose of 1ml if preferred 
 
These routine supplements should be continued at least until the baby is on a good mixed weaning diet 
including foods rich in iron, such as meat and green vegetables – this is usually until around 1 year 
chronological age.  
 
 
Notes:  
Higher doses are required to treat established iron deficiency – see formulary 
Iron preparations may cause constipation (generally after discharge); in this case, it would be 
reasonable to reduce the dose by half. 
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Algorithm 1.  Initiating and advancing enteral feeds.  
This algorithm is to be used in conjunction with Algorithm 2 – choice of milk  
 

High risk       Moderate risk   Standard risk  
28+1 – 31+6 weeks    ≥32 weeks  
 

Step 1: First day of  
Feeding  
 
Maintain trophic feeds 
in high risk infants  
with poor toleration 
 

 
 

Step 2: Advance  
as indicated  
following clinical  
review of tolerance 
 
 
 
 
  
 
 
Step 3 
 
 
 
Commence feeding as close to birth as possible following individual clinical 
assessment. Maintain trophic feeds in high risk infants as long as clinically indicated.  
Infants can move between risk categories following individual clinical assessment.  
 
Particular attention should be paid to assessing feed tolerance in the following 
infants: 

<28 weeks gestation  
< 1000g birth weight  
Preterm SGA infant (<2nd percentile and <34 weeks gestation)  
Absent or reversed end diastolic flow in infants <34 weeks  
Unstable /hypotensive ventilated neonates  
Perinatal hypoxia-ischaemia with significant organ dysfunction.  
Congenital gut malformations (eg gastroschisis)  
Severe SGA infants (<0.4th percentile and ≥34 weeks gestation)  
Ibuprofen for PDA  
Complex congenital cardiac disease  
Dexamethasone treatment  

 
* At clinicians discretion - Standard risk infants who are well may commence on sufficient 
milk feeds to maintain normoglycaemia, thus avoiding the need for IV fluids.  Otherwise follow 
the algorithm above. 

12 – 24 ml/kg/day   
1-2 hourly trophic 

feeds 

30-
40ml/kg/day  
1-2 hourly  

  
 

36-60ml/kg/day 
3 hourly 
feeds* 

Max 30ml/kg/day 
increase in 24 
hours as 1-2 
hourly feeds 

 

Max 40ml/kg/day 
increase in 24 
hours as 1 - 2 
hourly feeds 

30-40ml/kg/day 
3 hourly feeds 

 

Continue to increase at this 
rate up to 180ml/kg/day 

as 1-2 hourly feeds. 
 

Only increase beyond 
180ml/kg if growth 
remains inadequate. 

Continue increasing 
at this rate until full 

enteral volume 
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Algorithm 2 – choice of milk  
Fresh maternal breast milk is the first milk of choice for all infants unless clearly contraindicated  
 

Infants ≤ 33+6 weeks gestation       Infants ≥ 34+0

 
 weeks gestation  

 

 
 
>180ml/kg should rarely be required in infants receiving preterm formula or fortified EBM.  
Alternative reasons for poor growth should be examined before volumes >180ml/kg are implemented. (appendix 1)  

Increase as tolerated to 
180ml/kg MEBM 

 

Once tolerating 150ml/kg MEBM 
for 24 hours consider BMF 

 

Infant >1.5kg 
at birth 

 

Infant <1.5kg 
at birth 

 

If insufficient EBM use 
Term Infant formula 

 

Increase to 200ml/kg 
MEBM if required to 
achieve weight gain 

 

Increase as tolerated to 
180ml/kg MEBM if weight 

gain poor 
 

Breast feeding or MEBM 
increasing to 165ml/kg as 

per algorithm 1 
 MEBM 

Increase as per 
Algorithm 1 to 150ml/kg 
 

Increase volume if weight gain 
poor (max 200ml/kg MEBM) 

 

Increase as tolerated 
to 165ml/kg 
MEBM+BMF 

 
Consider BMF if:  

-poor tolerance of volume 
-poor weight gain persists 

-serum urea <2umol/l 
- IUGR <9th percentile 

 

Increase to 180ml/kg 
MEBM + BMF only if 
weight gain is poor 

 

If insufficient or no MEBM consider 
DEBM (if meets criteria) or preterm 

formula  
 

Weight ≥2kg 
at birth 

Weight 
<2kg at birth 
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Appendix 1 - Growth  
 
Small for gestational age  
Low birth weight infants (<2.5kg) born at term have nutritional requirements that differ from 
those of appropriate weight infants born at term. These requirements are different again to 
those of infants who are preterm and appropriate for gestational age as well as those who are 
preterm and small for gestational age.  
 
Actual requirements are unknown. A baby who is small at term is likely to have better stores of 
some nutrients than the infant born prematurely. Comparatively the infant who is both 
preterm and small for gestation is likely to have the poorest stores of all nutrients.  
 
Expected weight gain  
The weekly completion of an appropriate growth chart is the best indicator of growth for an 
infant, however parents frequently ask how much weight their infant is expected to make on a 
daily basis. The most frequently used range is 15 – 20g/kg/day, but a good guide for an infant 
born during what would have been their third trimester would be 18g/kg/day up to 2kg 
then 30g/kg/day thereafter.  
 
Growth monitoring  
All infants should be accurately weighed at birth with note taken of any oedema present. Head 
circumference should be measured on the day of birth and both parameters plotted on a 2009 
UK-WHO Close Monitoring Charts via paper charts or electronic method (Badgernet or iGrow). 
 
Weight should be measured two to three times per week in SCBU for the purpose of growth 
monitoring but on a daily basis in the NICU where the management of fluid balance is critical. 
All weights are to be recorded on nursing charts and plotted weekly on the growth chart.  
 
Length measurement is an additional growth monitoring tool, though a difficult measurement 
to obtain accurately. Frequency of measurement, method and equipment used is at physician 
discretion.  
 
Growth failure  
Infants born preterm accumulate significant nutrient deficits by the time of discharge from 
hospital (49, 50). These can manifest as growth deficits that persist through infancy and early 
childhood (51) into adolescence. (52)  
 
Factors contributing to nutrient deficits are numerous, though fluid restriction is often the 
greatest contributor. The majority of infants will meet their nutritional requirements with 
between 150 and 180ml/kg of an appropriate feed, therefore interruption and reductions in 
feeds to below 150ml/kg should be minimised. Where prolonged fluid restrictions are 
unavoidable in the older formula fed infant eg cardiac disease, consideration should be given to 
the use of nutrient dense term formulas such as SMA High Energy or Infatrini.  
 
Conversely volume increases above 180ml/kg should only be implemented once consideration 
has been given to the range of other factors known to impact on growth:  
 
• Use of the most appropriate feed for the infant.  
• Adequacy of human milk fortification.  
• Sodium depletion-identified by low plasma levels.  
• Anaemia.  
• Sepsis/trauma in the short term.  
• Steroid treatment, which can delay length growth for 3-4 weeks after cessation of therapy.  
• High energy requirements secondary to cardiac/respiratory condition.  
• Low serum urea as an indicator of protein status.  
• Organic causes of growth failure.  
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Appendix 2  
 
Evidence supporting Enteral Feeding Guidelines  
 
When to start feeding.  
The objective of early feeding is to stimulate gut maturation, motility and hormone release. As 
starvation leads to atrophy of the gut, withholding feeds may render subsequent feeding less 
safe and protract the time to reach full enteral feeding. (2) A systematic review of 10 trials of 
early introduction of feeding conducted in 2005 (9) concluded that early introduction of feeding 
did not increase the incidence of NEC and shortened the time to both full feeds and discharge. 
This review was updated in 2013 (11) and the conclusions remained the same. These findings 
were confirmed by a further controlled trial along with a significant reduction in serious 
infections with “early” enteral feeding. (43) Preliminary reports from the ADEPT trial indicate 
that growth restricted preterm infants born after absent or reversed end-diastolic flow in the 
umbilical artery who are fed from the second day after birth achieve full feeds earlier than 
those commencing feeds on day 6 with no increase in the incidence of sepsis or NEC(8). No 
work has yet addressed whether initial feeds should be exclusively breast milk (mother's own 
or donor); most evidence suggests that any enteral feed given early may be better than gut 
starvation.(12)  
 
Colostrum as mouth care 
Studies have been conducted comparing colostrum with sterile water as mouth care and 
outcomes conclude that oropharyngeal administration of colostrum may decrease clinical 
sepsis, inhibit secretion of pro-inflammatory cytokines, and increase levels of circulating 
immune-protective factors in extremely premature infants. (10) 
In addition, in sick and/or preterm infants, it has been shown to: 

• Provide a positive oral experience 
• Support early sensory development of taste and smell 
• Promote absorption of maternal antibodies and anti-inflammatory substances through 

the oral mucosa can protect against disease and infection (9) 
• Provide bactericidal, antiviral, anti-inflammatory and immunomodulatory protection (10) 

They also comment that when infants are able to absorb colostrum through the oral mucosa 
they also absorb maternal antibodies and anti-inflammatory substances which are protective 
against disease and infection. (9) 
A study by Lee et al (2015) reported reduced rates of ventilator acquired pneumonia, infection 
and necrotising enterocolitis in infants who were given colostrum as mouth care versus sterile 
water. (10) 
No studies have been conducted comparing the protective benefits of colostrum as mouth care 
versus trophic feeding. Larger studies are warranted in particular looking at the oropharyngeal 
exposure to colostrum as a potential protective measure against sepsis and NEC.  
 
Trophic feeding  
Trophic feeds are small volumes of milk given to stimulate the bowel that are maintained for 
up to 7 days and not intended to contribute to nutrition. The maximum volume is 1ml/kg/hour 
or 24ml/kg/day.(9) There is no recognised consensus on duration or method of delivery.(10)  
 
Evidence suggests that trophic feeding is beneficial for reducing length of stay and infection 
rates without increasing the risk of NEC (10), although the most recent Cochrane review (9) 
concludes that available trial data do not provide evidence of important beneficial or harmful 
effects of early trophic feeding for very preterm or very low birth weight infants. They 
commented that the applicability of these findings to extremely preterm, extremely low birth 
weight or growth restricted infants is limited. In a small recent study early trophic feeding of 
preterm infants with IUGR and abnormal antenatal Doppler results did not have a significant 
impact on incidence of NEC or feed intolerance.(12) None of the papers makes 
recommendations for optimal duration of trophic feeds and all call for further research.  
 
Rate of increase of feeds  
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The recent Cochrane review on rate of advancement of feeds concluded that available trial 
data suggested that advancing enteral feed volumes at daily increments of 30 to 40 mL/kg 
(compared to 15 to 24 mL/kg) does not increase the risk of NEC or death in VLBW infants. 
Advancing the volume of enteral feeds at slow rates results in several days of delay in 
establishing full enteral feeds and increases the risk of invasive infection. They did however 
comment that the applicability of these findings to extremely preterm, extremely low birth 
weight, or growth-restricted infants was limited and that further randomised controlled trials in 
these populations may be warranted to resolve this uncertainty. (13) 
The most recent evidence from the SIFT study showed that slow advancement of feeding in 
very low birthweight infants did not reduce the risk of NEC showing no advantage in increasing 
at 18ml/kg/day versus 30ml/kg/day. (14) 
 
Assessing feed tolerance  
The volume of feed aspirated from the stomach prior to a feed is one of the factors used to 
judge progression of feeding. It is important to note that volume and colour of aspirate may 
indicate level of gut maturity rather than gut dysfunction (17). 
 
Gastric motility more rapidly normalises if feeds are started early and offered frequently rather 
than being withheld.(50) Despite this feeds are frequently stopped, or advances held on the 
basis of “feed intolerance”. The definition of intolerance includes not only the presence and 
colour of gastric residuals, but also vomiting, increases in abdominal girth or abdominal 
tenderness, presence of abnormal or blood stained stool, absence of bowel sounds, abdominal 
wall discolouration, or a combination(1). As all of these can occur in the healthy premature 
infant who is tolerating feeds(55) careful clinical assessment is essential to prevent 
unnecessary limitations of enteral feeds, reliance on parenteral nutrition, increase nosocomial 
infection, delay enteral feeding and poor growth.  
 
Clearly defining feeding intolerance can lead to dramatic improvements in nutritional 
outcomes. (57)  
 
Gastric residuals up to 2ml in infants <750g and up to 3ml in infants 750g – 1500g were 
treated as normal in the studies by Mihatsch and Bertino(54,16).  
 
Maximum gastric residuals in premature infants who develop NEC have been shown to be 40% 
of feed volume compared to 14% in those who did not develop NEC, with residuals increasing 
dramatically over the three days before the onset of NEC.(17) For the early detection of VLBW 
infants at risk for NEC, both gastric residual volumes and bloody residuals represent an early 
relevant marker.(16) Where feed intolerance does occur continuing with trophic feeds rather 
than stopping feeds has been associated with less sepsis and shorter time to full enteral feeds 
with no increase in NEC.(55)  
A recent study published in JAMA Pediatrics (97) showed that preterm infants (<32 weeks 
<1250g) who did not have their gastric residual volume measured routinely reached full 
enteral feeds quicker, had fewer episodes of abdominal distension and no increase in NEC. 
 
As residuals vary so much in the early stages of feeding significant increases should not be 
used in isolation when deciding to limit advancement of feeds(1).  
 
Frequency and method of delivery  
Feeds given by intermittent bolus method promote a cyclical surge of gut hormones similar to 
that in adults and term infants so are considered more physiologic in the preterm infant (17). 
They also experience less feed intolerance and have a greater rate of weight gain when fed a 
bolus technique compared to continuous infusion (18). Animal studies have shown enhanced 
protein synthesis in bolus versus continuous feeding. (19) A recent Cochrane review showed 
no differences in time to achieve full enteral feeds and no significant difference in growth, days 
to discharge or the incidence of NEC and concluded that there was insufficient evidence to 
support one method over the other. (20). Previous authors have demonstrated that 
continuously fed infants achieved full feeds more quickly than those receiving bolus feeds, 
however no assessment was made of growth and feed tolerance in the longer term – there are 
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risks that growth could be compromised as human milk fat adheres to the tubing during 
continuous feeding (19). Higher behavioural stress responses in bolus fed infants have recently 
been reported by the same group (21), and a 2014 study reported splanchnic oxygenation 
changed significantly over time and differed between the two feeding techniques, with a 
significant increase after bolus feeding and a reduction during continuous feeding.(22) These 
findings need balancing against the advantages reported for bolus feeding .  
 
Occasionally intolerance is seen in a bolus fed preterm infant with duodenal motility decreasing 
following a feed (56), however a bolus feed administered over a longer period of time results 
in a return of motility and improved tolerance.(57)  
 
Gastric feeding stimulates digestive processes whereas transpyloric feeding has the potential 
benefits of delivering nutrients past the pylorus and gastro oesophageal junction for the 
management of gastro oesophageal reflux (GOR) disease. These feeds have to be continuous, 
which may account for the reduction in symptoms of GOR. Transpyloric feeding is not routinely 
recommended in preterm infants as no benefits have been found and they have been 
associated with a greater incidence of gastrointestinal disturbance. (22)  
 
Maternal breast milk  
Human milk is the preferred feed for premature infants as it offers in the short term, strong 
protection against infection and necrotising enterocolitis (NEC), and in the long term improved 
neurocognitive development. Recent evidence shows the reduction in NEC risk using human 
milk to be dose dependent. (59)  
 
Maternal breast milk (handling)  
See WoS Guideline Expressed Breast Milk: Guideline for expression, storage and use
 

   

Donor breast milk (DBM) 
In the absence of a mother's own expressed breast milk donor milk is generally considered the 
next milk of choice. Observational studies suggest that donor milk is similar to mothers own 
milk with regard to improved feed tolerance (62) anti infective properties and reduced NEC risk 
(63, 55). Both the role of donor milk in current neonatal practice and the feasibility, cost and 
impact of its use on nutrient intake, growth and development remain to be established (32, 
33).  
Current UK practice strongly advocates the use of donor milk as a supplement to mother's milk 
or to establish enteral feeds. Likewise the recent AAP publication on use of DBM recommends 
use for those infants <30 weeks gestation and/or <1500g.  
 
Donor milk generally has a lower calorie content than milk expressed by the mother of a 
preterm infant, reflecting the fact that much of the donated milk comes from lactating mothers 
of older term infants.  
 
It is important to bear in mind that donor milk is a human body fluid and as such carries risks 
of transmission of infective agents. All donor screening, handling, testing and processing of 
DBM in the Milk Bank is carried out according to NICE Guidelines (64). Documentation and 
traceability of DBM is essential, particularly when milk is transported from a central milk bank 
to a recipient neonatal unit.  
 
Breast milk Fortification  
Increased preterm nutritional requirements persist beyond the time when early milk 
composition changes to that of mature milk. This often coincides with a slowing of weight gain 
and a sequential reduction in serum urea, where a level <1.6mmol/l is indicative of a protein 
intake of <3g/kg (65).  
 
In order to maintain the benefits of breast milk whilst optimising the nutritional status and 
growth of preterm infants single multi nutrient fortifiers (BMF) have been developed. The two 
available in the UK are Nutriprem BMF (Cow & Gate) and SMA BMF (Wyeth). Both are bovine 
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based products. Neither formulation has clear indications for introduction nor guidance for 
infant suitability, so practice varies considerably between units. (36)  
 
Fortification of EBM using dried human milk fortifiers has been studied (66, 67) and showed 
improved growth but low serum phosphate levels due to inadequate bone mineral 
concentrations.  
 
Concerns with the use of BMFs include tolerance and effects of storage. Most studies have 
found no significant problems with the tolerance of fortified EBM (68,69) whilst those 
investigating gastric emptying have been contradictory (70,71). Storage concerns include the 
reduction of anti infective components (72), increased bacterial loads (73) and increasing 
osmolality over time secondary to hydrolysis of glucose polymers by human milk amylase (74). 
The majority of these effects can be reduced by adding the BMF as close to feeding as 
possible, though recent work shows osmolality of fortified EBM reaches a peak within 10 
minutes of addition and remains consistent to 24 hours of storage (75). A Cochrane review 
concludes that although available trial data show that multi-nutrient fortification increases 
growth rates of preterm infants during their initial hospital admission, they do not provide 
consistent evidence on effects on longer-term growth or development. Additional trials are 
needed to resolve this issue it recommends further research seeking to evaluate long term 
outcomes of BMF therapy and identify the optimum composition of BMF products. (82)  
 
Breast milk is fortified without knowing the nutritional composition of an individual mother's 
EBM. As the composition of breast milk, particularly protein concentration, varies from one 
mother to the next and from expression to expression in the same mother, individual analysis 
prior to fortification would appear to be of value. Such analysis is at present impractical in day 
to day practice.  
 
Multi-nutrient fortification may be especially important for infants who receive donated (donor) 
expressed breast milk, which contains lower levels of protein, energy and minerals than their 
own mother's expressed breast milk. (83) 
 
 
Protein supplementation 
Assumed protein intake in preterm infants fed fortified own mother's milk or banked milk is 
greater than what infants actually received (85) 

• Estimate of milk protein content less than measured protein content 
• Protein intakes 0.6 to 0.8 g/kg/day less than estimated 

A Cochrane review in 2000 concluded that protein supplementation of human milk in relatively 
well preterm infants results in increases in short term weight gain, linear and head growth. 
(86) They found that urea levels are increased, which may reflect adequate rather than 
excessive dietary protein intake and commented that further research should be directed 
towards the evaluation of specific levels of protein intake in preterm infants and the clinical 
effects of supplementation with protein, including long term growth and neurodevelopmental 
outcomes. This may best be done in the context of refinement of available multicomponent 
fortifier preparations. 
 
Concerns about protein toxicity have largely been disputed in current research. Hay et al 
questioned whether an additional 1 g/kg/day would be too much for those infants whose 
mothers had good milk protein content but concluded that this was unlikely given 
measurements of human milk protein content, including those in their study, consistently 
showed that concentrations above 2g per 100 ml are relatively rare. (85) Further, adding 
1 g/kg/day of protein to such milk would produce 3g per 100 ml and an intake of 4.5 g/kg/day at 
150 ml kg/day, higher than most such infants ordinarily receive, but still within the range 
calculated to produce normal rates of fetal growth. They also commented the higher milk 
protein concentrations from mothers providing milk to preterm infants decreases significantly 
over the first 1 to 3 weeks, research that has been widely duplicated in other studies, making 
it even less likely that excessive amounts of protein would be provided. Nevertheless, the 
authors recommend further clinical trials to address potential toxicity. 
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Probiotics 
Probiotic therapy has demonstrated promising efficacy for the prevention of NEC, as evidenced 
by a very strong treatment effect in favor of probiotic therapy in two recent meta-analyses 
(40). In an updated systematic review, enteral probiotic supplementation significantly reduced 
the incidence of severe necrotizing enterocolitis and mortality, with no significant reduction in 
nosocomial sepsis (41). 
 
Recent data in addition to a report by the European Society for Pediatric Gastroenterology 
(ESPGAN) concluded probiotics could be generally considered safe. However, clarity regarding 
type and dosage strategy continue to temper widespread use and these concerns are likely to 
remain until large, multicenter trials adequately designed to address safety are completed. 
(40) 
 
Preterm Formulas  
Preterm formulas are designed to meet the basic nutritional requirements of most preterm 
infants when fed between 150 and 180ml/kg.  
 
There are currently three formulas available in the UK. Nutriprem 1, Aptamil Preterm and SMA 
Gold Prem Pro.  
 
Preterm formulas can be used as soon as commencement of enteral feeding is recommended. 
Term formulas should not be used as they fail to meet the nutritional needs of premature 
infants.  
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Appendix 3  
Specialist Infant Formula Milks for Medical Conditions  
 
A number of medical conditions may respond to the replacement of standard cows-milk protein 
infant milk formula with specialist formula. It is important to remember that for the great 
majority of babies, even those with medical conditions, can continue to breast feed.  
This guidance aims to ensure that babies are prescribed appropriate first-line specialist milk. 
The paediatric dieticians are always very happy to give advice about individual children and to 
follow up children in the community. A referral to the paediatric dieticians should always be 
made for complex conditions and if infants are likely to be on specialist formula long term.  
 
 
For further information on specialist milks outwith the scope of this guideline please refer to 
attached resource from First Steps Nutrition trust. 
 
Specialised Milk First Nutrition Trust 
 
 
 
Appendix 4: Protein supplementation 
 
 
If baby is on fortified EBM: 
 
Add Cow and Gate Protein supplement powder (1gram) to 3ml EBM (fortified) = 4ml 
Protein supplement concentrate 
 
Take 2ml of this concentrate and add to 48ml EBM (fortified) to make 50ml. 
 
 
 
If the baby is on non-fortified EBM:  
 
Add Cow and Gate Protein supplement powder (1gram) to 3ml EBM (unfortified) = 4ml 
Protein supplement concentrate 
 
Take 4ml of this concentrate and add to 46ml EBM (unfortified) to make 50ml. 
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