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 1 Introduction 

Breastfeeding and breastmilk  
 

This report is about specialised infant milks for infants who are born prematurely, are of low 

birth weight or who have faltering growth. 

 

First Steps Nutrition Trust strongly supports international and national recommendations 

that every mother in the UK should be supported to breastfeed her baby exclusively for the 

first six months of his or her life, and to breastfeed alongside the introduction of solid foods 

at about 6 months for at least one year, and for as long after that as the mother chooses.  

 

The importance of breastmilk for babies who are born prematurely or with serious medical 

conditions requiring specialist care is universally acknowledged. We strongly support and 

applaud the many measures now being taken in neonatal units across the country to 

support and encourage women to provide their babies with breastmilk and to become 

breastfeeding mothers when they leave hospital. We also fully support the right for all 

families to be able to access donor human milk where this may be needed. 

 

 
1.1 Who is this report for? 
 

This report is designed to support all those who want to know more about specialised milk 

products marketed in the UK for premature infants, low birth weight infants and infants with 

faltering growth from 0-6 months of age. First Steps Nutrition Trust strongly supports 

greater investment to support women to breastfeed through the Unicef UK Baby Friendly 

Initiative accreditation scheme in maternity, neonatal, university and community settings. All 

those who work within Unicef UK Baby Friendly accredited settings must carefully consider 

their role in the protection of infant and young child health by respecting the WHO 

International Code of Marketing of Breast-milk Substitutes and subsequent World Health 

Assembly resolutions designed to protect the health of all infants, young children and their 

families. As part of this commitment, it is important that health workers can access 

independent information about infant milks rather than relying on manufacturer information. 

This report has been written to provide that independent information. 

 

Working within the WHO Code does not mean that health professionals cannot obtain up-

to-date information about products. We strongly encourage health workers to be critical 

when they are presented with information from sales representatives or on company 

websites, Healthcare professionals could consider setting up multi-disciplinary groups to 

manage information presented to them about specialised milks.  

 

A useful guide for health workers, Working within the International Code of Marketing of 

Breast-milk Substitutes: A guide for health workers, can be downloaded from Unicef UK 

Baby Friendly Initiative at  
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https://www.unicef.org.uk/babyfriendly/wp-content/uploads/sites/2/2016/10/Working-within-

The-Code-Guide-for-Health-Workers.pdf 

 

A resource for dietitians on how they can work within the WHO Code can be accessed at: 

https://www.bflg-uk.org/our-work 

 

The information in this report is not designed to replace specialist medical and 

professional support and care from a clinical team.  

 

The aim is to provide an overview of products available and key information about these 

products, and to investigate some of the claims made in the context of what else is known 

or recommended by independent scientific bodies. We hope it will stimulate discussion and 

encourage health workers who require information about products to be active in obtaining 

the information they need from commercial companies, and not be passive recipients of 

marketing information.  

 

 

Terminology 
 

There are a number of names and terms used for infant milks. Some people call them 

‘breastmilk substitutes’, while others prefer the term ‘artificial milks’ or ‘formula milks’. The 

term ‘breastmilk substitute’ refers to all products that are marketed in a way which suggests 

they should replace breastfeeding, even if the product is not suitable for that purpose. This 

may include infant milk, baby foods, gruel, tea, juice, bottles, teats/nipples and related 

equipment. For clarity we use the following terms throughout this report:  

  

What do we mean by infant milk? 

We use the term ‘infant milk’ as an umbrella term for all milk-based or milk substitute based 

drinks provided commercially for infants. 

 

What do we mean by infant formula? 

We use the term ‘infant formula’ to mean a food that can meet all an infant’s nutritional 

needs during the first six months of life and which complies with the regulations for infant 

formula.  

 

What do we mean by specialised infant milk? 

We use the term ‘specialised infant milk’ to mean a product which can meet all of the 

nutritional needs of infants as a breastmilk substitute in the first six months of life, and 

which complies with the regulations for infant foods for special medical purposes. 

 

 
Information for health professionals on infant milks available to buy over the counter in the 

UK can be found at www.infantmilkinfo.org and more detailed information on the 

components of infant milks, claims made and the safety of products can be found at 

www.firststepsnutrition.org/infant-milks-health-workers.  

 
 
 

https://www.unicef.org.uk/babyfriendly/wp-content/uploads/sites/2/2016/10/Working-within-The-Code-Guide-for-Health-Workers.pdf
https://www.unicef.org.uk/babyfriendly/wp-content/uploads/sites/2/2016/10/Working-within-The-Code-Guide-for-Health-Workers.pdf
https://www.bflg-uk.org/our-work
http://www.infantmilkinfo.org/
http://www.firststepsnutrition.org/infant-milks-health-workers
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1.2 The importance of human milk for the premature infant 
 

The evidence for the importance of human milk in preventing illness and infection in 

vulnerable low-birthweight infants is unequivocal. A review of human milk feeding in 

premature infants and necrotizing enterocolitis (NEC) reported that an exclusive human diet 

provides protection against NEC and that risk is particularly decreased if more than 50% of 

feeds are human milk (Cacho, Parker and Neu, 2017). Pre-term infants are susceptible to 

NEC due to the immaturity of their gastrointestinal and immune systems. An exclusive 

human milk diet compensates for these immature systems in a number of ways: lowering 

gastric pH, enhancing intestinal motility, decreasing epithelial permeability and altering the 

composition of bacterial flora (Maffei and Schanler, 2017). 

 

A study by Patel et al (2013) also showed a dose-response relationship between human 

milk intake by very low birthweight infants and sepsis, leading to considerable long-term 

cost savings and beneficial outcomes in these infants. A study of very low birthweight 

infants (23-34 weeks and between 490g-1700g) showed that implementing an exclusive 

human milk diet led to a significant decrease in the incidence of NEC, decreased feeding 

tolerance, decreased time to full feeds, shorter lengths of hospital stay and considerable 

cost savings (Assad, Elliott and Abraham, 2016). Evidence also suggests that human milk 

feeding in premature infants can play a protective role in preventing retinopathy, particularly 

severe retinopathy. (Zhou et al, 2015). Preterm babies show improved cognitive 

development, speech and jaw development, visual acuity and earlier discharge from 

hospital compared with babies fed preterm infant formula (Altman et al, 2009; Horta et al, 

2007; Huston et al, 2014; Rønnestad et al, 2005). 

 

Evidence also suggests that providing breastmilk for very low birthweight infants 

hospitalised in the neonatal intensive care unit helps mothers connect with their infants and 

that mothers’ faith in the healing properties of their milk is a motivating factor for sustaining 

breastfeeding during what is an anxious and stressful time for families (Rossman et al, 

2013). There is also considerable evidence of the substantial economic benefits associated 

with human milk feeds during critical periods of neonatal hospitalisation (Johnson et al, 

2014). 

 

 

1.3   Donor human milk  
 

Where an infant cannot receive maternal breastmilk for whatever reason, pasteurised donor 

human milk is superior to breastmilk substitutes. Boyd et al (2007) conducted a systematic 

review looking at the impact of donor milk compared to breastmilk substitutes on outcomes 

in premature infants. They reported that formula-fed very low birthweight babies were at 

significantly increased risk of necrotising enterocolitis (NEC) compared with those fed 

exclusively on breastmilk. The ongoing incidence of NEC and related mortality and severity 

of morbidity among survivors make this finding important. In a response to the Boyd et al 

paper, Williams et al (2007) highlighted that at that time there was an incidence of 2.1 

neonatal unit admissions per 1,000 live births, 65% of whom weighed under 1,500g at birth. 

Overall mortality was 22% but it was significantly lower in those fed human milk compared 

with those fed on formula (5% v 26%, p<0.05).  
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An updated Cochrane review by Quigley et al in 2019 considered the benefits of formula 

versus donor breastmilk for preterm or low-birthweight infants. They also concluded, from 

the twelve randomised control trials reviewed which met their criteria, that whilst formula 

milk increased short-term growth rates it was associated with a higher risk of developing 

NEC (Quigley et al, 2019). 

 

European guidelines have been published by ESPGHAN (the European Society for 

Paediatric Gastroenterology, Hepatology and Nutrition) on the benefits and risks of using 

donor milk in preterm populations (Moro et al, 2015; Arslanoglu et al, 2013). In this report 

the committee concluded that: 

 

•             The major clinical benefit of using donor breastmilk is protection against necrotising 

enterocolitis and sepsis. 

•              Human milk banks are essential for providing safe donor human milk to vulnerable 

infants. 

•             The presence of a human milk bank does not compete with breastfeeding, but 

decreases use of formula and increases exclusive breastfeeding at discharge. 

 

Provision of donor human milk to infants is also not exclusively provided to infants on 

neonatal units with some milk banks supporting its use on post-natal wards and in certain 

circumstances within the community. See the UKAMB website for further information 

www.ukamb.org.  

 

 

1.4  Supplementing the intake of breastmilk with infant milk 

 

Use of a supplementary infant milk requires careful consideration because of risks to both 

infant and maternal health and well-being through disturbing the breastfeeding relationship. 

This may potentially reduce a mother’s breastmilk supply and her sense of self-efficacy. 

There are no UK guidelines on supplementing breastfed babies, but the Academy of 

Breastfeeding Medicine in the US has a clinical protocol for use in hospitals on the use of 

supplementary feedings in healthy term breastfed neonates (Kellams et al, 2017) and can 

be found here: https://abm.memberclicks.net/assets/DOCUMENTS/PROTOCOLS/3-

supplementation-protocol-english.pdf  

Where infant milk is required, it is very helpful to ensure that a mother understands why this 

may be necessary, for how long it may be required and, where appropriate, what plans are 

in place to help support continued breastfeeding alongside infant milk feeding. This may 

include support for transition back to breastfeeding at a later date if this is feasible. If a 

breastmilk substitute is indicated – either because the first three feeding choices (mother’s 

breastmilk, mother’s expressed breastmilk, or donor breastmilk) have already been 

investigated and either partial or exclusive infant milk feeding is required; or because the 

mother or baby has a serious medical condition precluding breastfeeding – the correct 

choice of breastmilk substitute needs to be made, and infant formula should be considered 

before specialised infant milk. 

 

 

 

 

 

http://www.ukamb.org/
https://abm.memberclicks.net/assets/DOCUMENTS/PROTOCOLS/3-supplementation-protocol-english.pdf
https://abm.memberclicks.net/assets/DOCUMENTS/PROTOCOLS/3-supplementation-protocol-english.pdf
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1.5 Concentration of powdered infant milk  
 

There are no UK guidelines outlining how the concentrating of powdered infant milks should 

be undertaken to increase the energy and nutrient content by volume. However, this is 

common clinical practice in infant and child feeding. 

 

The systematic review of infant milk feed preparation undertaken by Renfrew et al in 2003 

noted that different scoop sizes and a lack of universal instructions make parental 

education on how to use infant milks in this way more complicated, and introduces risks 

during reconstitution, particularly when infants may change infant milk (Renfrew et al, 

2003). For example, the specialised infant formulas in this report have scoops that vary in 

size from 4.2g to 7.0g. Some manufacturers do not state what the ratio of formula and 

water should be, only that it should be prepared using the ‘prescribed number of scoops’. 

 

Osmolality is normally maintained homeostatically at around 280-300mOsm/kg H20 

(Thomas and Bishop, 2007). It has also been recommended that osmolality should be kept 

below a maximum of 500mOsm/kg H20 to prevent the development of necrotising 

enterocolitis and/or osmotic diarrhoea in normal conditions; this should drop to below 

400mOsm/kg H20 in malabsorptive states (Shaw, 2015). 

 

A study by Steele et al measured the osmolality of powdered infant milks (Pepti-junior, 

Enfamil AR and Neocate) at three different concentrations, as well as a range of infant 

milks to which modular supplements (Thick & Easy, Thixo-D, Calogen, Super Soluble 

Duocal and Super Soluble Maxijul) were added. They found that it was possible to 

accurately predict osmolality after observing a linear relationship between osmolality and 

concentration of infant milk. The study authors also found that concentrating infant milks 

often resulted in an osmolality exceeding 400mOsm/kg H20 (Steele et al, 2013). Of note, 

laboratory scales were used in the study and these gave more conservative results than the 

scoops that would be used conventionally in hospital and community settings; use of scoop 

as opposed to scales has been found to result in higher osmolality, suggesting that the 

osmolality of feeds made up in the hospital/community setting could be higher (Paxson et 

al, 1977).  

 

There has been some discussion about how the concentration of powdered infant milks 

may lead to the prescribing of nutrients, whether purposefully intended or by accident, 

which may in some cases exceed tolerable upper limits set out in UK law. Of particular 

concern is the likelihood that concentrated formula may result in intakes of vitamin A that 

exceed the safe upper limit (SUL). Anyone over concentrating powdered infant formula 

should consider the changes to osmolality as well as the micronutrient intake and ensure 

that these are within safe levels.  

 

1.6 Faltering growth 

 

Specialised milks are often prescribed following referral to a dietitian or GP due to concern 

about growth and/or nutritional status. This is commonly after a period of slow weight gain 

or weight loss and nutritional screening. 
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National guidelines on faltering growth were published in 2017 (NICE, NG75, 20171). This 

guidance makes a distinction between: 

 

1) weight loss in the early days of life (which may occur in some babies due to natural fluid 

losses and which is markedly different in risk when compared with acute weight loss during 

early life when a baby is not clinically thriving and may require urgent or life saving help) 

and 2) faltering growth after the early days of life.  

 

Where a baby loses more than 10% of its body weight in the early days of life, NICE 

recommends that health professionals: 

 

• Perform a clinical assessment, looking for evidence of dehydration, or of an illness 
or disorder that might account for the weight loss 

• Take a detailed history to assess feeding  

• Consider direct observation of feeding 

• Ensure observation of feeding is done by a person with appropriate training and 
expertise (for example, in relation to breastfeeding and bottle feeding) 

• Perform further investigations only if they are indicated based on the clinical 
assessment 

 
If infants lose more than 10% of their birth weight in the early days of life, or they have not 

returned to their birth weight by 3 weeks of age, health professionals should consider 

referral to paediatric services if there is evidence of illness, marked weight loss, or failure to 

respond to feeding support. 

It is important that a specialised infant milk is only prescribed following detailed medical, 

growth and feeding assessments by trained health professionals. Breastfeeding mothers 

need support from qualified practitioners, and supplementary formula should only be 

introduced after a mother has been shown and knows how to build and/or maintain her 

breastmilk supply and how to feed comfortably and effectively. A formula should only be 

used for the period during which clinical concerns remain about a clinical condition (Unicef 

UK Baby Friendly Initiative, 2012). The NICE 2017 guidelines recommend that healthcare 

professionals should be aware that supplementary feeding with infant formula in a breastfed 

infant may help with weight gain, but often results in cessation of breastfeeding. Mothers 

may benefit from knowing that data shows that an infant’s growth normally catches up by 

around 2 years providing that feeding difficulties have resolved (Hollén et al, 2014). Where 

supplementation is given to a breastfed baby health professionals should: 

 

• Support the mother to continue breastfeeding 

• Advise expressing breastmilk to promote milk supply and 

• Feed the infant with any available breastmilk before giving any infant formula. 

 
Feeding support, and in particular breastfeeding support, should be given before, during 

and after any intervention or care for faltering growth. It has been suggested that medical 

intervention, developmental delay, IQ deficits and difficulties with attachment behaviour 

associated with early slow weight gain might be reduced by greater health professional 

vigilance to identify and manage feeding difficulties (Hollén et al, 2014). 

 
1 https://www.nice.org.uk/guidance/ng75 
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The position and point in time from which an infant starts to fall through weight centiles is 

important, and a common-sense approach can help avoid unnecessary intervention. For 

example, for an infant starting on the 9th centile for weight, a fall through one centile space 

is of significance, although an infant on the 91st centile might move through three centile 

spaces before provoking similar concern (Shields et al, 2012). The first six weeks of life 

tend to reflect a regression to a mean weight as babies are no longer influenced by 

placental function and the maternal uterine environment. After this time, growth patterns 

more reliably reflect independent infant growth. 

 

The NICE guidelines suggest the following criteria as thresholds for concern for faltering 
growth: 
 

• A fall across 1 or more weight centile spaces, if birthweight was below the 9th centile 

• A fall across 2 or more weight centile spaces, if birthweight was between the 9th and 

91st centiles 

• A fall across 3 or more weight centile spaces, if birthweight was above the 91st 

centile 

• When current weight is below the 2nd centile for age, whatever the birthweight 
 

The guidelines also highlight the need to accurately plot weight, length (birth-2 years) and 

use common sense when differentiating between a small baby from small parents 

(determined by comparing an infants’ length calculating mid-parental height centile) and an 

infant with concerning growth.  

 

Faltering growth can be multifactorial and unclear, however preterm, babies with 

neurodevelopmental concerns and babies born to mothers with post-natal depression or 

anxiety have a greater risk of faltering growth. Ensuring these details are captured in a 

history is important.  

 

Although the guidelines recommend asking parents or carers of infants to keep a record of 

food intake it is noteworthy that the best measure of how well breastfed babies are feeding 

is output rather than input related. Monitoring urine and stool output alongside clinical signs 

and weight will give a more accurate picture of input. As with all good clinical care, the 

guidelines require any intervention to have a clear rationale, treatment goals and plans for 

withdrawal once goals are reached so as to normalise the feeding experience as soon as is 

indicated or safe.  

 

Evidence shows that infant growth charts are complex and require training to facilitate 

skilled interpretation. This is particularly pertinent where there are concerns about growth 

and weight, in order to avoid unnecessary intervention, parental anxiety and undermining of 

breastfeeding (Sachs et al, 2006; Wright et al, 2013). To meet this need, the Royal College 

of Paediatrics and Child Health has produced training and education resources in addition 

to guidance regarding the optimal frequency of growth monitoring (Royal College of 

Paediatrics and Child Health, 2013).  
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1.7 Indications for specialised infant milk  
 

There is a lack of evidence, and no published guidance, to support health professionals in 

assessing whether a breastfed baby genuinely requires supplementary milk. The decision 

to introduce a breastmilk substitute, including a specialised infant milk, must be taken with 

due consideration and understanding of the risks to the breastfeeding mother, her infant 

and the environment associated with this decision. Inappropriate or poorly supported 

introduction, either in tandem with breastfeeding or instead of breastfeeding, can have long-

term adverse consequences, including impacting on a woman’s belief and efficacy in her 

ability to feed her baby (Sachs and Dykes, 2006). Sachs and Dykes also highlight the lack 

of published recommendations to support health professionals or parents to make the 

transition back to breastfeeding once supplementary feeding is no longer required.  

 

It is important to note that breastfeeding is rarely contraindicated and with skilled input can 

be carefully managed alongside dietary management of most conditions (WHO, 2009). For 

many sick babies – for example, preterm babies – breastfeeding is vital to their well-being, 

short-term transition to health, and longer-term health outcomes.  

 

Clinical conditions, surgery and separation of mother and baby may warrant 

supplementation, but these need individual assessment and may not always lead to 

cessation of breastfeeding or the introduction of a specialised infant milk. Expressed milk 

and donor human milk should always be considered as the next best options. 

 

Whilst there are WHO guidelines which list the clinical conditions affecting the ability to 

breastfeed (WHO, 2009), in many countries such as the UK breastfeeding is now 

encouraged in all but a few rare conditions. The Academy of Breastfeeding Medicine in the 

US has a protocol on maternal and infant indications for supplemental feeding which may 

be of interest (Academy of Breastfeeding Medicine Protocol Committee, 2016). 

 

 

1.8 Cost of specialised infant milks for infants who are premature,        
low birth weight or have faltering growth 
 

The cost of specialised infant milks varies and there is an extremely wide price range. To 

enable a clearer understanding of price we have compared the cost of infant milks per 

100ml of infant milk as consumed (see Table 1). The majority of prices we have used 

come from the  British National Formulary (BNF) for Children, which is updated on a 

monthly basis. Many of the infant milks in this report are for use in hospital setting only and 

prices were obtained directly from NHS supply data. The dates are given where we cannot 

access more recent prices. Where prices were not available from the BNFC nor NHS 

supply data, we have used pricing from on-line chemists. To act as a comparison to these 

prices, main brands of cows’ milk based powdered infant formula for use in term babies 

cost between 9p and 25p per 100ml. 
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TABLE 1.  The current cost of specialised milks per 100ml for premature 

infants, LBW infants or those with faltering growth  

 
Prices are correct as of February 2021, unless otherwise stated.  
 

Category Infant milks in this 
category 

Price per 
unit (£) 

February 
2021 BNFC 

price 
unless 

otherwise 
stated 

Package 
weight/ 
volume 

Cost per 
100ml 

formula 
(£) 

Infant milks for 
preterm and low-
birthweight infants 

Cow & Gate Hydrolysed 
Nutriprem 

£0.47 August 
2019 NHS 

supply  

90ml £0.53 

Cow & Gate Nutriprem 1 £0.37 Aug 2019 
NHS supply  

70ml £0.53 

SMA Gold Prem 1 £0.37 Aug 2019 
NHS supply  

70ml £0.53 

Infant milks for 
preterm infants 
post-discharge 

Cow & Gate Nutriprem 2 
(liquid) 

£1.78 ✓ 200ml £0.89 

Cow & Gate Nutriprem 2 
(powder) 

£10.64 ✓ 800g £0.20 

SMA Gold Prem 2 (liquid) £0.30 Aug 2019 
NHS supply  

90ml £0.33 

SMA Gold Prem 2 (liquid) £2.50 Express 
Chemist  

200ml £1.25 

SMA Gold Prem 2 (powder) £5.06 ✓ 400g £0.18 

High-energy infant 
milks suitable for 
term infants from 
birth 

 

Abbott Nutrition Similac 
High Energy 

£0.73 ✓ 60ml £1.22 

Abbott Nutrition Similac 
High Energy 

£2.50 ✓ 200ml £1.25 

Nutricia Infatrini £1.60 ✓ 125ml £1.28 

Nutricia Infatrini £2.56 ✓ 200ml £1.28 

Nutricia Infatrini £6.97 ✓ 500ml £1.39 

SMA High Energy £0.34 Aug 2019 
NHS supply  

90ml £0.38 

SMA High Energy £2.01 ✓ 200ml £1.01 

 

 
1.9 Making up specialised milks safely  
 
UK policy on how to make up powdered infant milks safely states that at least 1 litre of fresh 

water from the cold tap should be boiled in a kettle. Previously boiled water should not be 

used. The boiled water should be left to cool for no more than 30 minutes. This step should 

ensure that the water used to reconstitute the feed is at a temperature above 70°, which will 

kill most of the pathogenic micro-organisms that may be present in powdered formula milk 

(Food Standards Agency, 2005; NHS, 2011). In 2013, following concern over some 

manufacturers suggesting that their products be reconstituted at temperatures below 70°C, 
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the Department of Health reiterated its position on the safe preparation of powdered infant 

and follow-on formula milks and also stated that: 

 

"... we want to be clear that all standard, non-specialised infant formula and follow-on 

formulas, including those containing probiotics, should be prepared in-line with current best 

practice, regardless of the presence of any contrary instructions on the product, in order to 

minimise the risk of infection." (Department of Health, 2013) 

 

The reconstitution of milks marketed as FSMP are therefore not subject to these 

recommendations and it is permissable that they may be reconstituted at lower 

temperatures. Not following guidance to reconstitute feeds at temperatures of at least 70°C 

puts vulnerable infants (e.g. preterm, low-birthweight, immunocompromised infants) with 

special medical needs at a greater risk of microbiological contamination, as powdered feeds 

are not sterile and may contain harmful bacteria such as Cronobacter sakazakii. However, it 

is the opinion of the regulators at the UK competent authorities that, as an FSMP will be 

used under ‘medical supervision’, a risk assessment can be made on an individual basis. 

We believe this needs further review and recommend that safety is a primary consideration 

when using any infant milk. This position has been re-iterated in BDA guidance for the 

preparation and handling of specialised feeds for infants in UK hospital settings, which sets 

out the conditions under which some infant milks may be reconstituted at temperatures 

lower than 70°C. The guidelines can be accessed at: 

www.bda.uk.com/regionsgroups/groups/paediatric/sfu_guidelines 

  

All of the specialised milks for infants who are premature, of low birth weight or with 

faltering growth available in the UK can be bought in a sterile liquid format. Powder 

alternatives are only available for the post-discharge formula - Cow & Gate Nutriprem 2 and 

SMA Gold Prem 2. The making up instructions for these milks reflect current UK guidance 

for reconstitution of powdered infant formula. 

 

 

 
  

http://www.bda.uk.com/regionsgroups/groups/paediatric/sfu_guidelines
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2 Specialised infant milks for 
premature and low birth weight 
babies and babies with faltering 
growth 

This section describes the types of specialised infant milk for premature and low birth 

weight babies and babies with faltering growth currently available in the UK and marketed 

for infants from 0-6 months. 

 

Where we give information about specialised infant milks in this report, this information has 

been taken from website information or promotional material designed for health 

professionals or from conversations with consumer care lines or company staff. As of 

February 2021 there may be products which conform to either the previous or new 

regulatory regime so it is important to check the labels. Whilst every attempt is made to give 

up-to-date information, it is advisable to check the dates of current data-cards and refer to 

company websites to see if there has been any reformulation. All new or reformulated 

specialised milks to be sold on the UK market must be notified to a UK Government 

competent authority. Whilst neither the competent authorities, nor the manufacturers, will 

share with us data that is used for product notification, we encourage others to ask for this 

information.  

 

TABLE 2. Specialised infant milks available in the UK, for premature and low 

birth weight babies and babies with faltering growth suitable for infants aged 

0-6 months 
 

Category  Names of infant milks included in this 
category 

Infant milks for preterm and low-
birthweight infants 

Cow & Gate Hydrolysed Nutriprem 

Cow & Gate Nutriprem 1 

SMA Gold Prem 1 

 

Infant milks for preterm infants post-
discharge 

Cow & Gate Nutriprem 2 

SMA Gold Prem 2 

 

High-energy infant milks suitable for term 
infants from birth 

Abbott Nutrition Similac High Energy 

Nutricia Infatrini 

SMA High Energy 
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2.1 Infant milks suitable for specific population groups 
 

Parents and carers who may have access to specialised infant milks that have been 

imported to the UK from overseas should be strongly advised to use specialised infant milks 

which are known to comply with EC compositional and labelling regulations for foods for 

special medical purposes.  

 

Specialised infant milk for vegetarians 
 

Vegetarians avoid all meat and fish products and usually avoid ingredients that are sourced 

from slaughtered animals, such as gelatine and rennet. Whilst there is no legal definition of 

the term vegetarian, the Food Standards Agency identifies the legislation relevant to the 

use of the term and other legislation relevant to ingredient listing of animal products and 

provides advice on labelling foods as ‘suitable for vegetarians’ or ‘vegetarian’. Additionally, 

the Vegetarian Society defines a vegetarian as: “Someone who lives on a diet of grains, 

pulses, nuts, seeds, vegetables and fruits with, or without, the use of dairy products and 

eggs. A vegetarian does not eat any meat, poultry, game, fish, shellfish or by-products of 

slaughter.” The Food Standards Agency guidance suggests that the term vegetarian should 

not be applied to foods that are, or are made from or with the aid of, products derived from 

animals that have died or have been slaughtered, or animals that die as a result of being 

eaten.  

 

Specialised infant milks derived from cows’ milk are generally not suitable for vegetarians 

due to the inclusion of fish oils and/or the use of the animal-derived enzyme rennet during 

the production process. Rennet, a by-product of animal slaughter, is used to separate curds 

from whey and, although vegetarian alternatives are available, manufacturers of infant milk 

do not typically use them. Infant milks derived from pork or meat protein or using pork 

enzymes during the manufacturing process (even though this this may not be present on 

the final foodstuff) are not suitable for vegetarians. Not all manufacturers label formula milks 

as to their suitability for vegetarians.  

 

Specialised infant milk for vegans 
 

Vegans avoid all products derived from animals and the vitamin D in infant milks is derived 

from animal products. Where a vegan mother requests or requires a top up or replacement 

for her own breastmilk for one or more infants in a neonatal unit then wherever possible 

donor human milk should be the first line of treatment. For more information on feeding 

vegan infants see the resource Eating well for vegan infants and under-5’s at 

www.firststepsnutrition.org/eating-well-infants-new-mums. 

 

Halal and kosher specialised infant milk  
 

Many specialised infant milks have sought approval for use by communities who require 

halal products. Many of those who choose a kosher diet will use specialised infant milks 

that are vegetarian or halal approved. 

 

The term halal or ‘permissable’ can be applied both to ingredients and to the manufacturing 

process. The approval process tends to give halal approval status to the factory or 
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production facility to indicate that it has been inspected and approved to produce halal food, 

rather than to the product itself, so infant milks of the same brand which do not contain any 

haram or ‘forbidden’ ingredients may not all be halal approved (even if only the container 

size differs) if they have been made in different production facilities. It is important that this 

is checked for each milk if it is a concern to the family seeking advice. We have asked for 

the halal status of all products but have not been provided with this information for a 

number of products and have assumed that it is not halal approved unless we have been 

specifically told it is. 

 

Table 3 shows which specialised infant milks for premature and LBW babies and babies 

with faltering growth are suitable for vegetarians and vegans, and which are halal approved. 

  

TABLE 3. Specialised infant milks suitable for vegetarians, vegans and those 
wishing to use halal products  
 

Category of infant milk Name of infant milk Suitable for 
vegetarians 

Suitable 
for 

vegans 

Halal 
approved 

Infant milks for preterm and low-

birthweight infants 

Cow & Gate Hydrolysed Nutriprem   ✓ 

Cow & Gate Nutriprem 1   ✓ 

SMA Gold Prem 1    

Infant milks for preterm infants post-

discharge 

Cow & Gate Nutriprem 2   ✓
 

SMA Gold Prem 2    

High-energy infant milks suitable for 

term infants from birth  

Abbott Nutrition Similac High Energy ✓  ✓ 

Nutricia Infatrini   ✓ 

SMA High Energy    

 

Note: Formulations can change, so check with manufacturer. Data current as of February 2021 
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2.2 Infant milks for preterm and low-birthweight infants 
 
 

Key points 
 

Preterm birth is defined as an infant being born before 37 completed weeks of pregnancy 

(gestational age). The WHO defines preterm birth as extremely preterm (below 28 weeks), 

very preterm (28 to less than 32 weeks), and moderate to late preterm (32 to 37 weeks). 

Support to provide breastmilk is of paramount importance in this population group 

 

There are no published guidelines for optimal preterm nutrition in the UK. The cornerstone 

of preterm and low-birthweight nutrition is to mimic in utero nutrient accretion rates and 

prevent accumulated nutritional deficits, with the aim of achieving normal weight and length 

by the expected date of delivery. Three international guidelines, known as the ESPGHAN, 

Tsang and Koletzko guidelines, are used in UK clinical practice (Agostoni et al, 2010; 

Tsang et al, 2005; Koletzko et al, 2014). 

 

There is a lack of consensus about how to achieve extra-uterine growth in the context of 

preterm care and morbidity, and whether such goals are optimal, or sometimes feasible.  

In practice many preterm infants experience growth failure or gain excessive weight due to 

fat deposition. Preterm and low-birthweight babies are particularly vulnerable to over- and 

undernutrition with poor short- and long-term health outcomes. 

 

Human breastmilk is vital for preterm and low-birthweight babies as it confers 

immunological protection, improves neurodevelopmental outcomes, reduces risk of sepsis 

and necrotising enterocolitis (NEC), reduces readmissions in the first year post-discharge 

and has been shown, in long-term studies, to reduce poor long-term metabolic and 

cardiovascular outcomes. Human breastmilk is better digested and absorbed and is safer to 

feed than infant milk (American Academy of Pediatrics, 2012; Unicef, 2003) and it is often 

referred to as the ‘best medicine’ a preterm baby might receive. 

 

Preterm infant milk has a higher energy, protein and carbohydrate content than breastmilk 

or infant formula and significantly higher levels of micronutrients and is often referred to in 

the preterm literature as ‘enriched’ infant milk. A Cochrane review found that higher protein 

intake accelerates weight gain, but limited information is available on whether this impacts 

on long-term outcomes such as neurodevelopment (Fenton et al, 2014). Rapid postnatal 

catch-up growth in babies small at birth has been linked to obesity in children and 

adolescents (Matthews et al, 2017).  

 

Preterm infant milks are produced as a ready-to-feed liquid and are based on whey protein, 

skimmed milk, added sugars and a range of oils and fats to achieve an energy density of 

about 80kcal/100ml, compared to a term infant milk which has an energy content of around 

66kcal/100ml. 

 

This group of preterm infant milks is only available on prescription in the hospital setting. 

Successful transition to either breastfeeding or suitable infant milks available in the 

community after discharge from hospital will need advance planning, preparation and post-

discharge monitoring.  
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Preterm birth is defined as an infant being born before 37 completed weeks of pregnancy 

(gestational age). The World Health Organisation defines preterm birth as extremely 

preterm (below 28 weeks), very preterm (28 to less than 32 weeks) and moderate to late 

preterm (32 to 37 weeks) (WHO, 2014). Being born too early is the leading cause of 

mortality in newborn babies in the UK and the second leading cause of mortality in children 

under 5 years of age (WHO, 2014). Preterm infants are often more unwell and medically 

unstable than other infant populations and need particularly close monitoring to avoid short- 

and long-term health complications. 

 

There are highly varied nutritional practices around preterm feeding; these are reflective of 

the many unknowns that exist in preterm nutrition and the very varied morbidity associated 

with being born preterm. In preterm nutrition, the aim has been to feed sufficient nutrients to 

enable an infant to achieve a ‘normal’ weight and length by the estimated date of delivery, 

and to prevent or reverse nutritional deficiencies commonly observed in the preterm 

population. However, uncertainties concerning nutritional requirements remain, and 

whether feeding goals are appropriate and/or achievable and to what extent nutrients are 

absorbed are still debated. Other barriers that may stand in the way of normal feeding 

include infant and maternal morbidity, medical intervention or whether a preterm infant 

remains on the neonatal intensive care unit with specialised medical and breastfeeding 

support. 

 

Less than optimum growth is frequently observed in this population due to prescribed 

intakes not being achieved, interruptions to feeding plans, and morbidity associated with 

being born preterm. There has been debate in the US about what growth standards should 

be used for preterm infants (Fenton and Kim, 2013). It is widely accepted that no-one truly 

knows what the ideal growth of a preterm infant is, as feeding to these goals often results in 

weight and length gain but may be offset by an increased risk of cardio-metabolic disorders 

later in life.  

 

It is frequently observed in the literature that preterm babies who are infant milk fed gain 

weight more quickly than breastfed babies, but it is not known to what extent this is 

because of relative overfeeding, the type of feeding (e.g. enterally fed via a feeding tube or 

via a bottle), or the style of feeding (e.g. ad libitum or controlled). 

 

As is the case for term infants, colostrum is extremely important for a preterm infant and 

helps an infant transition from an intrauterine to extrauterine environment. Breastfeeding is 

one way that a mother of a preterm baby can be closely involved in her infant’s care and if 

she wishes to breastfeed she should be supported with skilled help. Optimising the use of 

breastmilk in US neonatal intensive care units is covered in greater detail in a 

comprehensive review by the Academy of Breastfeeding Medicine (which was revised in 

2016) and can be accessed here 

https://abm.memberclicks.net/assets/DOCUMENTS/PROTOCOLS/10-breastfeeding-the-

late-pre-term-infant-protocol-english.pdf 

 

Both the Unicef UK Baby Friendly Initiative and the Academy of Breastfeeding Medicine 

have produced protocols for choice of milk to be taken enterally. Using a stepwise 

approach, guidelines recommend starting with breastmilk from the breast, followed by 

expressed breastmilk, pasteurised donor human milk, and then artificial infant milk 

(Academy of Breastfeeding Medicine Protocol Committee, 2016; Unicef, 2003).  

https://abm.memberclicks.net/assets/DOCUMENTS/PROTOCOLS/10-breastfeeding-the-late-pre-term-infant-protocol-english.pdf
https://abm.memberclicks.net/assets/DOCUMENTS/PROTOCOLS/10-breastfeeding-the-late-pre-term-infant-protocol-english.pdf
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Preterm babies given breastmilk have been shown to have a significantly reduced risk of 

mortality and morbidity including sepsis, necrotising enterocolitis (NEC), chronic lung 

disease, and retinopathy of prematurity. Preterm babies show improved cognitive 

development, speech and jaw development, visual acuity and earlier discharge from 

hospital compared with babies fed preterm infant milk (Altman et al, 2009; Horta et al, 2007; 

Huston et al, 2014; Rønnestad et al, 2005). There is a growing body of evidence suggesting 

that low-birthweight infants fed breastmilk have better neurodevelopmental outcomes and 

lower incidence of late-onset sepsis, NEC and retinopathy of prematurity, and fewer re-

hospitalisations in the first year (Underwood, 2013). This is in addition to the benefits 

observed in term breastfed infants by breastfeeding instead of infant milk feeding.  

 

A Cochrane review comparing term or preterm infant milk versus donor milk (twelve trials, 

n=1,871) found that feeding with formula increased rates of growth during the hospital stay, 

but was associated with a higher risk of developing necrotising enterocolitis. Formula 

feeding was associated with a near‐doubling of the risk of necrotising enterocolitis, but 

there was no evidence of an effect on all‐cause mortality, or on long‐term growth and 

neurodevelopment, (Quigley et al, 2019). Four trials compared standard term formula 

versus donor breast milk and eight compared nutrient‐enriched preterm formula versus 

donor breast milk. Only the five most recent trials used nutrient‐fortified donor breast milk. 

There are limited data from RCTs on the comparison of feeding with formula milk versus 

nutrient‐fortified human milk. This limits the implications for practice from any review as 

nutrient fortification of human milk is now a common practice in neonatal care. Currently, 

four trials (involving more than 1100 infants) are ongoing internationally comparing donor 

milk and infant formula which can be included in future systematic reviews. 

 

A recent systematic review (Walsh et al, 2019) of 7 trials and 590 infants (the authors noted 

the trials were all old and mostly industry funded) reported that nutrient-enriched versus 

standard formula for preterm infants does not reduce the time taken to regain birth weight 

but is associated with higher rates of weight gain and head growth (although not length 

gain) during neonatal unit stay after birth. A Cochrane review found that higher protein 

intakes accelerates weight gain but limited information is available on whether this impacts 

on long-term outcomes such as neurodevelopment (Fenton et al, 2014). Rapid postnatal 

catch-up growth in babies small at birth has been linked to obesity in children and 

adolescents (Matthews et al, 2017).  

 

A recent Cochrane review could not identify any trials (up to October 2018) comparing 

feeding preterm infant milk rather than mother’s own breastmilk (Dempsey & Miletin, 2019).  

 

Current guidelines 
 

WHO guidelines on optimal feeding of low-birthweight infants highlight that many infants will 

thrive with a mother’s breastmilk (WHO, 2006). Supplementation with additional 

micronutrients is dependent upon the exclusivity of feeding, age, weight and clinical 

condition of a preterm infant. In the UK, there are no national dietary guidelines for the 

feeding of preterm infants. 

 

The WHO guidelines on preterm feeding state that, for infants born under 1.5kg there may 

be some evidence to warrant use of a preterm infant milk until the infant reaches 2.0kg in 
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weight, but for infants born at a weight of 1.5kg or above, the guidelines recommend that 

term infant milk is adequate for growth (WHO, 2006). 

 

The WHO states that very low birthweight (VLBW) infants who cannot receive either their 

own mother’s milk or donor milk should receive a preterm infant milk only if they fail to gain 

sufficient weight with term infant milk. Infant milk should be optimally delivered by cup or 

spoon in a responsive way to meet feeding cues, although a Cochrane review found that 

whilst cup-feeding significantly reduced no breastfeeding or partial breastfeeding by the 

time of discharge home, it increased length of stay by 10 days (WHO, 2006; Collins et al, 

2008).  

 

Three sets of guidelines (known as the Tsang, ESPGHAN and Koletzko guidelines 

respectively) have been published on the nutritional requirements of preterm infants (Tsang 

et al, 2005; Agostoni et al, 2010; Koletzko et al, 2014). Unlike term infants, preterm infants 

have variable higher growth demands. ESPGHAN guidelines report a higher nutritional 

requirement for energy, protein, calcium, potassium, sodium, phosphorus and fat-soluble 

vitamins than term infants. The guidelines differ in their focus, with ESPGHAN guidelines 

covering infants with a birthweight of 1.0-1.8kg while the Tsang guidelines cover infants 

from 1.0-2.5kg birthweight. Infants born at extremely low birthweights, i.e. under 1.0kg, are 

not addressed due to a lack of evidence, with the exception of protein requirements which 

ESPGHAN state are higher in extremely low birthweight infants. This has been used by 

SMA to make claims for their Gold Prem 1 formula (see below). A focus on lipids for 

preterm infants questioned whether higher doses of docosahexaenoic acid might be 

required until term (Lapillonne et al, 2013). From February 2020 the new regulations require 

all infant milks marketed as foods for special medical purposes to contain DHA. 

 

Products available 
 

There are three specialised infant milks suitable from birth for preterm and low-birthweight 

infants. These are Cow & Gate Hydrolysed Nutriprem, Cow & Gate Nutriprem 1 and SMA 

Gold Prem 1. All are nutritionally complete for use from birth and are manufactured as a 

ready-to-feed (RTF) liquid (varying from 70-90ml preparations). These milks are only 

available in the hospital setting.  

 

Preterm infant milks are labelled as suitable for a particular weight, i.e. current status, as 

opposed to birthweight or degree of prematurity at birth. Cow & Gate Hydrolysed Nutriprem 

is labelled for use in infants from 1.0-1.8kg and Cow & Gate Nutriprem 1 as suitable for 

infants from 1kg of weight. SMA Gold Prem 1 is marketed for preterm infants who are low 

birth weight and it is also claimed on the manufacturers website that this product is “the only 

low birthweight formula that meets the ESPGHAN protein recommendations for feeding 

infants under 1kg and up to 1.8 kg”. 

 

Nutritional composition 
 

All of the infant milks for preterm and low-birthweight infants are predominantly whey-based 

and contain a blend of skimmed milk, lactose, added sugars, vegetable oils, medium chain 

triglycerides, long chain polyunsaturated fatty acids DHA and ARA, vitamins, minerals, 

trace elements and additions of inositol, taurine and choline. Cow & Gate products contain 

soya lecithin as an emulsifier, egg lipid and anhydrous milk fat. 



 
Specialised milks for premature and low birth weight infants • February 2021 • page 22 

 

A systematic review of randomised controlled trials investigating the effect of long chain 

polyunsaturated fatty acid supplementation on disease risk and neurodevelopment in 

preterm infants found no difference in NEC or sepsis rates (Smithers et al, 2008). The 

authors did find a significant increase in mental development but caveat this by saying that 

the two studies investigated had large effect sizes and confidence intervals. In another 

Cochrane review, no evidence of benefit or harm was found by adding LCPs to preterm 

infant milk (Schulzke et al, 2011). 

 

A Cochrane review investigating infant milk with a high or low MCT content given over a 

week to exclusively infant milk fed preterm infants found eight randomised controlled trials 

(n=182). None of these reported any significant difference in short-term growth, 

gastrointestinal tolerance or NEC by MCT content (Nehra et al, 2003). The authors note 

that this may have been due to the short study duration of the RCTs. It should also be 

noted that the nutritional content and additions to a preterm infant milk in 2002 would differ 

from those of the present day. Long-term outcomes were not investigated. 

 

A systematic review of nine small randomised controlled trials (RCTs) giving taurine 

supplementation to 189 clinically stable preterm infants born >30 weeks failed to show any 

benefit in improving growth (Verner et al, 2007). However, taurine is likely to continue to be 

added to preterm infant milks as they are to infant and follow-on milks, despite clarification 

from EFSA (2014) that there is no need to add taurine to infant milks. In a Cochrane review 

supplementary inositol was not found to result in important reductions in the rates of infant 

deaths, retinopathy of prematurity, intraventricular haemorrhage, bronchopulmonary 

dysplasia, NEC, or sepsis (Howlett et al, 2019). EFSA (2014) recommends the addition of 

inositol to all infant formula.  

 

Manufacturer product claims and evidence given to support them 
 

The main health claim that specialised infant milks for premature and low-birthweight 

infants make is that they “meet the particular nutritional requirements of this group” or are 

“tailored” to meet preterm needs, i.e., that a specific nutrient or nutrients in these milks 

comply with the ESPGHAN, Tsang or American Academy of Pediatrics guidelines (Agostoni 

et al, 2010; Tsang et al, 2005).  

 

Cow & Gate Nutriprem 1 
Cow & Gate state on their website that their formulations meet the ESPGHAN 2010 

recommendations and contain long chain polyunsaturated fatty acids, nucleotides, vitamins 

and minerals to meet the requirements of growing preterm infants, which should reduce the 

need for additional nutrient supplementation. The company website states for Nutriprem 1, 

that ‘it also contains prebiotic oligosaccharides (GOS/FOS*) and milk fat, which are 

currently not contained in other preterm formulas in the UK’. Whilst they do not make any 

claims for these ingredients on their product pages, their website pages for preterm infant 

feeding list the ‘key ingredients of breastmilk’ that are necessary for development. 

This list includes the names of 3 manufactured, unnecessary ingredients Nutricia add to 

their infant milks rather than the many components of breastmilk that are necessary for 

development:  
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• Prebiotic oligosaccharides (OS)  

• Beta-palmitate  

• Long-chain polyunsaturated fatty acids (LCPs)  

 

The website then describes the role of each these ingredients using language that suggests 

they are describing their ingredient rather than a component of breastmilk, for example: 

 

‘The prebiotic OS mixture is then metabolised to produce short chain fatty acids (SCFA) in 

the large intestine. SCFA promote a thicker mucous layer lining the intestine and also lower 

pH levels in the intestine’.   

 

The role of prebiotic oligosaccharides (OS) is described as serving a number of functions 

but these are not specified and 5 references are provided to support this statement. Three 

of these references are from independent reviews describing the prebiotic effect of 

oligosaccharides in breastmilk on the infant microbiota and the associated health benefits 

(Kunz et al, 1999; Kunz et al, 2000; Newburg, 2000). The remaining 2 references are from 

Nutricia sponsored reviews of oligosaccharides in breastmilk, each of which also report 

Nutricia clinical trials using infant milks supplemented with the Nutricia prebiotic OS mixture 

(Oozeer et al, 2013; Boehm et al, 2008). The disingenuous use of references together with 

the choice of language used to describe the components of breastmilk, misleadingly 

suggests that the functional benefits that are conferred to breastfed babies through the 

consumption of the hundreds of different oligosaccharides in human milk are also conferred 

to preterm infants consuming Nutriprem 1 with added ‘prebiotic OS mixture’.  

 

Further claims made this way include ‘The presence of prebiotic OS prevents harmful 

bacteria from attaching to the intestinal lining and entering the bloodstream. They also 

encourage the growth of friendly bacteria and feed the beneficial bacteria in the gut’. No 

specific references are given to support these claims. 

 

The website describes the role of beta-palmitate in breastmilk, as: 

 

‘When palmitic acid is in the beta (β) position, lipids are metabolized more efficiently by 

infants. This provides several beneficial effects, including: better fat absorption, improved 

calcium absorption, easier digestion and softer stools’. 

 

The references used to support this statement relate to Nutricia sponsored clinical trials of 

the structured triglyceride Betapol® in preterm and term infants and not to independent 

reviews of the palmitic acid in breastmilk. Betapol® contains a greater proportion of palmitic 

acid in the beta position than the vegetable oils frequently used in infant formula milks.  The 

referenced studies by Carnielli et al 1996 and Kennedy at al, 1999 were conducted in term 

infants whilst Carnelli at al, 1995 was conducted in a very small number of preterm infants. 

The test formulas were not the same as those currently used in Cow & Gate preterm 

formula milks. EFSA (2014) reviewed all of these studies in their expert review and reported 

that there was no benefit for infant health from the addition of palmitic acid predominantly 

esterified in the sn-2 position. A further study referenced (Quinlan et al,1995) looked at the 

difference in stool hardness between formula and breastfed infants and is not related to the 

use of Betapol® in preterm formula milks. Furthermore, nutriprem infant milks for preterm 

infants no longer contain Betapol®. The proportion of palmitic acid in the beta position is 

increased in the current formulations of Nutriprem by the addition of anhydrous milk fat 
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rather than Betapol®. Anhydrous milk fat, like structured triglycerides, has a greater 

proportion of the fatty acid palmitate esterified in the sn-2 position than vegetable oils. 

 

The website describes the role of long chain polyunsaturated fatty acids (LCPUFAs) as: 

 

‘…important for the healthy development of an infant’s brain, eyes, and nervous system. 

 

This statement is supported by 4 references. The first of these which is referred to in 

support of the importance of breastmilk LCPs for brain development is a review article by 

Koletzko et al (2008) which summarises the evidence for the role of the LCPs 

docosahexaenoic acid (DHA) and arachidonic acid (AA) in maternal and term infant 

nutrition as well as in infant development. The second reference which is also used in 

support of the importance of LCPs in breastmilk for brain development is a clinical trial by 

Willatts et al (1998), funded by Milupa (now Nutricia). This trial examines LCPUFA 

supplementation in term infants through formula supplementation and its impact on IQ and 

not the role of LCPs in breastmilk which the title of the narrative suggests.  Cognitive 

behaviour was tested at 10 months by means of how well infants managed to complete a 

three-step solution to uncovering and retrieving a hidden toy. The authors concluded that 

there may be some benefit of supplementation with long chain polyunsaturated fatty acids, 

but whether it is possible to measure cognitive behaviour at this age is debateable. 

 

An EFSA 2009 opinion paper referenced in support of the statement on the importance of 

breastmilk LCPs for eye development approves a claim by Mead Johnson that “DHA 

contributes to the visual development of infants” (EFSA, 2009). However, the validity of this 

claim is still debated, as it is argued that visual acuity develops slowly during the early years 

of life and early observations of visual measurements in infants are not predictive of later 

visual functions. This approval clearly relates to the supplementation of formula milk and 

not to LCPs in breastmilk. 

 

The fourth reference which is used in support of the statement on the importance of LCPs 

in breastmilk for nervous system development is a clinical trial by Birch et al (1998) that 

examines visual acuity in infants fed term infant formula with DHA or with DHA and AA 

during the first 4 months of life. It does not relate to the development of the nervous system. 

 

(EFSA, 2014) presents a useful summary of all the evidence, including data from these 

studies, relating to fatty acids in human and artificial milks. EFSA concluded that, whilst 

they still believe that DHA should be added to infant and follow-on formula in similar 

amounts as are present in breastmilk as a ‘prudent measure’: 

 

“The panel notes there is no convincing evidence that the addition of LCPUFA to infant 

formula or follow-on formula has any benefits beyond infancy on any functional outcomes.” 

 
Cow & Gate Hydrolysed Nutriprem  
Cow & Gate Hydrolysed Nutriprem was launched in 2014 for use in infants from 1.0-1.8kg 

body weight who “require a hydrolysed protein”. The only claim made in the literature is that 

it may be helpful for infants who have compromised ability to break down or absorb whole 

proteins or who do not tolerate standard preterm infant milks. No studies are referenced to 

support this claim and it is not clear who may ‘require’ a hydrolysed formula. 
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A Cochrane review by Ng et al. in 2019 considered the benefits of protein hydrolysate 

versus standard formula for preterm infants. They concluded, from the eleven randomised 

and quasi-randomised controlled trials reviewed which included 665 participants in total, 

that data from these trials offered no strong or consistent evidence that feeding preterm 

infants hydrolysed formula rather than standard formula affects the risk of feed intolerance. 

It is however noteable that most participants were clinically stable pretem infants of less 

than about 34 weeks gestational age with birth weight <1750g and fewer were extremely 

preterm, extremely low birth weight or growth restricted (Ng et al., 2019).  

 

Whilst there is no evidence supporting the use of hydrolysed infant milks in preterm infants 

there may be some evidence of potential harm. One small randomised controlled trial of 21 

infants, born at 34 weeks or below and weighing up to1.5kg looked at the impact of either 

preterm infant milk or a hydrolysed preterm infant milk on growth and amino-acid excretion. 

The hydrolysed formula was associated with significantly slower weight gain (p<0.045) and 

lower mean change in z-scores for weight (p<0.009) and head circumference (p<0.049), 

and higher urinary excretion of amino acids at 14 days (Maggio et al, 2005). The authors 

suggest that this may mean that hydrolysed formulae have less nutritional value but this 

needs to be confirmed by larger studies. Hydrolysed feeds have also been suggested to 

reduce gastrointestinal transit time in preterm infants (Mihatsch et al, 2001).  

 

Hydrolysed Nutriprem is not suitable for infants with cows’ milk protein allergy. There is a 

risk that, because the product name contains the word ‘hydrolysed’, infants showing signs 

of an allergic reaction might be fed an inappropriate formula. The labelling of Hydrolysed 

Nutriprem states that the infant milk is only for use in infants from 1-1.8kg, which could 

confusingly suggest that younger/smaller babies have a particular requirement for a 

hydrolysed product. 

 

Hydrolysed Nutriprem is ready to feed, must be shaken as the contents settle and 

discolour, and must be used within one hour of opening if bottle feeding. This therefore 

requires careful handling at a ward level to ensure safe feeding. 

 

SMA Gold Prem 1 
SMA Gold Prem 1 claim that it is the only low birthweight formula that meets ESPGHAN 
protein recommendations for feeding infants under 1kg and up to 1.8kg and that it contains 
100% whey, hydrolysed for improved tolerability. 
 

Two studies are used to support this claim, one of which is referenced as held on file at 

Nestlé. The other study referenced is a Milupa (Nutricia) sponsored clinical trial that 

examined whether preterm formula based on hydrolysed protein (HPF) improved early 

feeding tolerance compared with standard preterm infant formula in very low birthweight 

babies. The study reported that HPF improved feeding tolerance and enabled a more rapid 

establishment of full enteral feeding. This study was conducted using infant formula with a 

different composition to SMA Gold Prem. The test formulas contained less total protein than 

SMA Gold Prem, 2.4g/100ml v 2.9g/100ml respectively. There were compositional 

differences between the test formulas including a lower osmolality and lactose and higher 

maltodextrin in the HPF compared to the intact protein formula which may also have had an 

effect on feeding tolerance (Mihatsch, 2002). 

 

The nutritional composition and ingredients used in infant milks marketed for preterm and 

low-birthweight infants suitable from birth are given in Table 4. 
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TABLE 4. The nutritional composition of infant milks for preterm and low-
birthweight infants, suitable from birth 
 

Nutrients per 100ml Cow & Gate 
Hydrolysed 
Nutriprem 

 

Cow & Gate 
Nutriprem 1 

SMA Gold 
Prem 1 70ml 

    

INDICATIONS 

 

 

Infants 1-1.8kg Infants >1kg Infants <1.8kg 

 

 

MACRONUTRIENTS     

Energy kcal 80 80 80 

Protein g 2.6 2.7 2.9 

Whey:casein ratio 60:40 60:40 100:0 

Carbohydrate g 8.4 8.4 8.1 

– of which lactose g 5.0 5.1 5.7 

Carbohydrate source Maltodextrin, 
lactose 

Maltodextrin, 
lactose, 

oligosaccharides 

Lactose, 
maltodextrin 

Fat g 4.0 3.9 4.0 

Fat source High oleic 
sunflower, 
rapeseed, 

sunflower, MCTs 
from coconut and 
palm oils, evening 

primrose oil, 
anhydrous milk fat, 
egg phospholipid 

fish and single cell 

oils  

High oleic 
sunflower, 
rapeseed, 

sunflower, MCTs 
from coconut and 
palm oil, evening 

primrose oil, 
anhydrous milk fat, 
egg phospholipid, 
fish and single cell 

oils  

Sunflower, palm 
coconut, rapeseed 

oils including 
MCTs and fish 

and single cell oils 

Added LCPs ARA ✓ ✓ ✓ 

                      DHA ✓ ✓ ✓ 

MCT ✓ ✓ ✓ 

LCP source Fish oil and fungal 

 oils (vegetable 
source) egg 
phospholipid 

Fish oil and fungal 
oils (vegetable 

source) egg 
phospholipid 

Fish oil,  
fungal/algal oils 

(vegetable 
source) 

MICRONUTRIENTS    

    

VITAMINS    

Vitamin A µg-RE 366 366 330 

Vitamin C mg  20 18 17 

Vitamin E mg 4.6 4.6 3.7 

Vitamin D µg 3.1 3.1 3.4 

Vitamin K µg 6.7 6.7 6.3 

Thiamin (B1) µg 170 140 100 

Riboflavin (B2) µg 210 210 200 

Niacin µg (mg NE) 2400 (3.0)  2400 (3.2) 1400 

Vitamin B6 µg 120 120 80 
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Nutrients per 100ml Cow & Gate 
Hydrolysed 
Nutriprem 

 

Cow & Gate 
Nutriprem 1 

SMA Gold 
Prem 1 70ml 

    

Vitamin B12 µg 0.2 0.2 0.19 

Folic acid µg    

Folate µg 58 58 65.5 

Biotin µg 3.6 3.6 4.2 

Pantothenic acid µg 840 840 700 

MINERALS    

Calcium mg 97 101 119 

Chloride mg 78 86 72 

Copper µg 82 80 90 

Iodine µg 27 27 30 

Iron mg 1.6 1.6 1.63 

Magnesium mg 8.0 7.4 7.5 

Manganese µg  6.0 6.0 10 

Phosphorus mg 54 63 78 

Potassium mg 87 81 115 

Selenium µg 4.5 4.5 4.8 

Sodium mg 77 70 56 

Zinc mg 1.1 1.1 1.15 

ADDED INGREDIENTS    

Prebiotics  ✓  

Nucleotides ✓ ✓  

Inositol ✓ ✓ ✓ 

Taurine ✓ ✓ ✓ 

Choline ✓ ✓ ✓ 

Added antioxidants ✓ ✓ ✓ 

Contains soya ✓ ✓  

Contains fish oil ✓ ✓ ✓ 

Contains egg lipid ✓ ✓  

Suitable for vegetarians             

Halal approved ✓ ✓  

Osmolality mOsm/kg        410       340       367 

ARA = arachidonic acid    DHA = docosahexaenoic acid  

FSMP = foods for special medical purposes   LCP = long chain polyunsaturated fatty acid  

MCT medium chain triglycerides 
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2.3 Infant milks for preterm infants post-discharge 
 

 

Key points 
 

The growth and nutritional status of preterm infants post-discharge is very varied. 

 

Older ESPGHAN guidelines (Aggett et al, 2006) recommend the use of a post-discharge 

infant milk enriched with protein, minerals, trace elements and LCPs at least until a post-

conceptual age of 40 weeks, but possibly until about 52 weeks.  

 

Two Cochrane reviews (Young et al, 2012, Young et al, 2016) are in conflict with this view, 

finding no evidence of beneficial growth outcomes at 12-18 months of age and not 

supporting the use of post-discharge infant milk. There are no long-term data to assess the 

effect of use of post-discharge infant milk on growth or long-term cardio-metabolic 

outcomes. A review of proactive breastfeeding support and feeding during the inpatient stay 

reported a reduced need for any specialised post-discharge feeding (Lapillone et al, 2013). 

 

Two post-discharge preterm infant milks are available on prescription for use until 6 months 

corrected age, in liquid and powdered format. These infant milks are based on whey 

protein, skimmed milk powder, added sugars and a range of oils and fats including long 

chain polyunsaturated fatty acids, to achieve an energy density of about 72kcal/100ml, in 

comparison to a standard energy content of around 66kcal/100ml in infant milk. 

 

 

ESPGHAN 2006 guidance suggested that infant milk fed infants should receive post-

discharge infant milk with higher protein, minerals, trace elements and LCPs until 40 weeks 

post- conceptual age, and potentially up to 52 weeks post-conceptual age (Aggett et al, 

2006). A Cochrane review of the effect of preterm versus term infant milk feeding on 

preterm infants identified 10 small, randomised controlled trials of variable methodological 

quality (n=762) but did not find consistent evidence for any effect on growth or long-term 

cardio-metabolic development might persist into later life (Young et al, 2012). A further 

review in 2016 (Young et al, 2016) reviewed 16 eligible trials involving 1251 infants and 

concluded again that that there is no evidence to support the use of post-discharge formula 

for preterm infants after hospital discharge to improve growth and development. Another 

systematic review however (funded and part-authored by Nutricia) reported that nutrient 

enriched diets after discharge showed no negative effects but frequently improved growth 

parameters at some point in the course of the study, in particular for boys (Teller et al 

2016). 

 

There are therefore no scientific data to support and guide health professionals or mothers 

who might want to weigh up the risks and benefits of their feeding choices. The addition of 

complementary foods will confound the effects of any study examining post-discharge growth 

in preterm infants. 

 

A review by Lapillonne et al notes that proactive breastfeeding support and feeding during 

the inpatient stay helps reduce the need for any specialised post-discharge feeding, and the 

authors concluded that the systematic use of nutrient-enriched post-discharge infant milks 

must be considered carefully (Lapillonne et al, 2013).  
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There are two infant milks for preterm infants post-discharge which can be prescribed to 

preterm infants following an inpatient stay: Cow & Gate Nutriprem 2 and SMA Gold Prem 2. 

RTF versions of these milks are for use only in a hospital setting. The powder format of 

Nutriprem 2 (800g pack) is recommended for use up to 6 months corrected age. SMA 

highlights that SMA Gold Prem 2 can also be used up to 6 months corrected age and “as 

the sole source of nutrition until complementary feeding commences”. Cow & Gate 

Nutriprem 2 and SMA Gold Prem 2 are enriched with energy (72 to 73kcal/100 ml) and 

protein (2g/100ml), and have higher proportions of vitamin A, calcium, iodine, iron, 

phosphorus, and zinc compared with standard term infant milk.   

 

Nutriprem 2 

On their website, Cow & Gate state that Nutriprem 2 contains prebiotic oligosaccharides 

(GOS/FOS*) and milk fat, which are currently not contained in other post discharge 

formulas in the UK. No claims are made for oligosaccharides on their product pages, 

however, the professional resources section of the website states that several clinical 

studies have proven that a formula containing prebiotic OS (compared to a formula without 

prebiotic OS) helps to support the preterm gut microbiota in a number of different ways 

including ‘potentially improving enteral tolerance in very preterm infants’.  This statement is 

supported by reference to a clinical trial sponsored by Nutricia in which 160 preterm infants 

were randomised to receive either a standard preterm formula or the same formula with 

added GOS/FOS at 0.8g/100ml. The primary outcome was the number of days to establish 

enteral feeds of 150ml/kg/day. The principal secondary outcome was time between birth 

and day 28 or discharge where total milk consumption was greater than 150ml/kg/day. A 

range of other secondary outcomes included growth, faecal characteristics, gastrointestinal 

symptoms, necrotising enterocolitis and blood stream infections. The authors reported no 

significant differences between groups for either the primary or principal secondary 

outcomes between groups. They did report that in a subset of infants aged less than 28 

weeks there were some significant differences between groups for secondary outcomes. 

The authors reported that these differences suggested that ‘prebiotic 

supplementation…may benefit enteral tolerance in the most immature infants’ (Modi et al, 

2010). It is unlikely that the study was sufficiently powered to detect meaningful differences 

between secondary outcomes in a small subsample of the study population. 

  

A systematic review and meta-analysis of the safety and efficacy of oligosaccharide 

supplementation of preterm infant milk found no decrease in NEC, late onset sepsis or 

quicker establishment of full enteral feeds but did find a significant increase in beneficial 

micro-organisms (Srinivasjois et al, 2013). There is no evidence that the addition of 

prebiotics, probiotics or synbiotics to infant formula have any benefits to health in term 

infants (EFSA, 2014). 
 

SMA Gold Prem 2 

SMA highlights that Gold Prem 2 “contains 100% whey, partially hydrolysed protein for 

improved tolerability”. This claim is supported by reference to a randomised controlled trial by 

Mihatsch et al, 2002, discussed under the header ‘Gold Prem 1’, which also contains 100% 

hydrolysed protein.  

 

They also note that SMA Gold Prem 2 is the only post discharge formula to contain sn-2 

palmitate which they claim helps promote softer stools. The European Food Safety Authority 

(EFSA) in their comprehensive review of the composition of infant formula and follow-on 
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formula (European Food Safety Authority, 2014), reviewed evidence on the potential benefit 

of altered fatty acid conjugation and concluded there was no convincing evidence for a 

beneficial effect of the use of palmitic acid predominantly esterified in the sn-2 position in 

formula milks. 

 

These infant milks are sometimes referred to as ‘transitional infant milks’ which provides a 

brand/marketing continuum in the same way that historical stage 1 (first), 2 (hungrier) and 3 

(follow-on) infant milks did and allows cross-promotion of products across a wider age 

range. A risk associated with this is that low-birthweight infants may stay on specialised 

infant milk for longer than is necessary or desirable. This group of infant milks are higher in 

energy, protein, fat, LCPs, calcium, phosphorus, iron and vitamin A than term infant milks.  
 

The nutritional composition and ingredients used in infant milk marketed for preterm infants 

post-discharge are given in Table 5. 
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TABLE 5. The nutritional composition of infant milks for preterm infants post-

discharge  
 

Nutrients per 100ml Cow & Gate 
Nutriprem 2 

(powder) 

Cow & Gate 
Nutriprem 2 
(200ml RTF) 

SMA  

Gold Prem 2 

(powder) 

    

MACRONUTRIENTS    

Energy kcal 72 72 73 

Protein g 2.0 2.0 2.0 

Whey:casein ratio 60:40 60:40 100:0 

Carbohydrate g 7.2 7.2 7.7 

– of which lactose g 5.7 5.7 5.3 

Carbohydrate source Lactose, 
oligosaccharides 

maltodextrin,  

Lactose, 
oligosaccharides, 

maltodextrin 

Lactose, 
maltodextrin 

Fat g 3.8 3.8 3.8  

Fat source High oleic sunflower, 
rapeseed, sunflower, 

MCT oils from coconut 
and palm oil, evening 

primrose oil, 
anhydrous milk fat, 

egg phospholipid, fish 
and single cell oils 

High oleic sunflower, 
rapeseed, sunflower, 

MCT oils from 
coconut and palm 

oil, evening primrose 
oil, anhydrous milk 

fat, egg 
phospholipid, fish 
and single cell oils  

Sunflower, palm, 
coconut, rapeseed 

and MCT oils 
including structured 
vegetable oils, fish 
and single cell oils 

Added LCPs ARA ✓ ✓ ✓ 

                      DHA ✓ ✓ ✓ 

MCT ✓ ✓ ✓ 

LCP source Fish oil and fungal oils 
(vegetable source) egg 

phospholipid 

Fish oil and 
fungal/algal oils 

(vegetable source) 
egg phospholipid  

Fish oil and 
fungal/algal oils 

(vegetable source)  

MICRONUTRIENTS    

Vitamins meeting 
regulations 

Folate higher 

than FSMP 
regulations 

Folate higher than 
FSMP regulations 

✓ 

Minerals meeting 
regulations 

✓ ✓ ✓ 

VITAMINS    

Vitamin A µg-RE 100 100 68 

Vitamin C mg  12 12 17 

Vitamin E mg 2.1 2.1 0.9 

Vitamin D µg 1.8 1.8 1.8 

Vitamin K µg 5.9 5.9 4.3 

Thiamin (B1) µg 90 90 60 

Riboflavin (B2) µg 160 160 160 

Niacin µg  1200 1200 530 

Vitamin B6 µg 80 80 40 
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Nutrients per 100ml Cow & Gate 
Nutriprem 2 

(powder) 

Cow & Gate 
Nutriprem 2 
(200ml RTF) 

SMA  

Gold Prem 2 

(powder) 

Vitamin B12 µg 0.17 0.24 0.23 

Folate µg 52.8 53 26 

Biotin µg 3.1 3.1 1.3 

Pantothenic acid µg 580 580 500 

MINERALS    

Calcium mg 83 83 82 

Chloride mg 57 52 55 

Copper µg 60 60 60 

Iodine µg 22 22 15 

Iron mg 1.2 1.2 0.76 

Magnesium mg 7.2 7.2 6.8 

Manganese µg  5.0 5.0 20 

Potassium mg 75 81 84 

Phosphorus mg 48 48 50 

Selenium µg 3.2 3.2 4.5 

Sodium mg 26.5 28 36 

Zinc mg 0.9 0.9 0.9 

ADDED INGREDIENTS    

Structured vegetable oils   ✓ 

Prebiotics ✓ ✓  

Nucleotides ✓ ✓  

Inositol ✓ ✓ ✓ 

Taurine ✓ ✓ ✓ 

Choline ✓ ✓ ✓ 

Added antioxidants ✓ ✓ ✓ 

Contains soya ✓ ✓  

Contains fish oil ✓ ✓ ✓ 

Contains egg lipid ✓ ✓  

Suitable for vegetarians    

Halal approved ✓ ✓
1 NS 

Osmolality mOsm/kg 320 310 309 

 
ARA = arachidonic acid DHA = docosahexaenoic acid LCP = long chain polyunsaturated fatty acid 
MCT = medium chain triglycerides   RTF = ready-to-feed 

1 Refers to both the 90ml and 200ml servings
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2.4 High-energy infant milks for faltering growth suitable for term 
infants from birth 
 
 

Key points 
 

High-energy infant milk is often used in clinical practice when an infant’s growth has been 

shown to be faltering. This is often initially observed when an infant does not follow their 

anticipated genetic growth potential on WHO growth charts, but these data need to be 

included as part of a global assessment of the infant’s current and historical nutritional 

status. 

 

Growth must be accurately plotted on the correct growth chart by health professionals who 

are appropriately trained to use such charts, and are qualified to interpret growth data, give 

parental feedback and agree interventions with parents or guardians which are supported 

by the evidence base for infant feeding. 

 

It is important that health professionals know how to recognise true growth faltering in term 

infants and that, when a mother chooses to breastfeed, health professionals are able to 

provide effective support to optimise her breastmilk supply before considering high-energy 

infant milk, and know where to signpost a mother to qualified local or national breastfeeding 

support services. 

 

High-energy infant milk has a higher energy, protein and micronutrient content and a higher 

protein:energy ratio than breastmilk or infant formula. It is marketed as suitable for term 

infants for promoting catch-up growth and weight gain. This composition is achieved by 

reducing the water content and by adding extra energy in the form of additional protein. 

These infant milks are based on whey protein, skimmed milk, added sugars and a range of 

oils and fats to achieve an energy density of about 100kcal/100ml, in comparison to an 

energy content of around 66kcal/100ml in infant formula. 

 

There is little high-quality published evidence to demonstrate the efficacy of high-energy 

infant milks on weight gain and catch-up growth and some good-quality evidence that high-

energy infant milk is no more effective than breastfeeding. Studies on the efficacy of high-

energy infant milks for term infants appear to be primarily sponsored by infant milk 

companies. 

 

It has been suggested that infant milk with a markedly higher energy density than 

breastmilk may increase total energy intake as appetite increases and leads to excessive 

weight gain in infants and potentially longer-term impacts on weight.  

The potential long-term impacts of using high-energy infant milk on later adiposity is of 

concern. 

 

As with other foods for special medical purposes, use of high-energy infant milk requires 

ongoing medical review to ensure its use is clinically indicated and appropriately managed 

only for as long as is necessary, and that it does not interfere with timely complementary 

feeding to avoid longer-term feeding difficulties.  
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In 2007, the World Health Organization recommended protein and energy requirements for 

catch-up growth for malnourished infants based on observational studies of malnourished 

wasted (thin) infants (WHO/FAO/UNU, 2007). Supplementing energy alone does not enable 

catch-up growth in infants and children; additional protein is also required to achieve a gain 

in lean and fat body mass. The protein:energy ratio of the high-energy infant milk falls 

between 8.9 and 11.5% energy from protein to enable catch-up growth of between 10-

20g/kg/day (WHO/FAO/UNU, 2007). This is higher than infant formula which provides about 

8% and human breastmilk around 6% of energy from protein.  

 

Examples of rates of weight gain in malnourished infants during catch-up as a function of 

protein and energy intakes, based on observed responses in malnourished wasted infants, 

are given in Table 6. 

 

TABLE 6. Protein and energy needs for catch-up growth at different rates of 

weight gain 
 

Rate of gain per 
day (g/kg/day) 

Energy 
(kcal/kg/day) 

Protein 

(g/kg/day) 
Protein:energy 

(%) 

5 105 1.82 6.9 

10 126 2.82 8.9 

20 167 4.82 11.5 
 

Source: World Health Organization/Food and Agriculture Organization/ United Nations University (2007).  

 

Practitioners are advised to use the NICE guidance on faltering growth (NICE NG75, 2017) 

reviewed in section 1.5 

 

Evidence for the use of high-energy formula is limited. One well conducted randomised 

controlled trial, sponsored by Farley Health Products (Heinz), studied catch-up growth in 

term small for gestational-age infants (n=471) who were breastfed or infant milk fed either a 

term or high-energy infant milk. The study found that, whilst length and occipitofrontal head 

circumference (OFC) increases were greater at 18 months in the group receiving high-

energy infant milk, after adjustment for social class, maternal education and support, 

parental size, and infant’s sex, size at enrolment, age at follow-up, and birth order, there 

were no significant differences in weight, length, or OFC between breastfed infants and 

either infant milk fed group (Fewtrell et al, 2001). This supports the notion that, when 

healthy term babies are born below the 10th centile, breastfeeding is perfectly adequate and 

breastfed babies will grow as well as specialised formula-fed babies. This study suggests 

there is no rationale for introducing high-energy infant milk to enable greater growth in 

breastfed babies. 

 

There has been widespread debate about early catch-up growth and to what extent this 

may affect long-term health (Langley-Evans, 2014). It is not known how high-energy infant 

milks given for prolonged periods may affect future growth and risk of later metabolic 

conditions, particularly in preterm, low-birthweight and small for gestational age infants who 

have been observed to experience rapid catch-up growth, possibly due to use of 

specialised infant milk. A systematic review found that high protein intakes at 2-12 months 
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of age and higher energy intake during complementary feeding were associated with a 

higher body mass index and adiposity in childhood (Pearce and Langley-Evans, 2013). 

Another review linked obesity in children and adolescents who had been small babies with 

rapid catch-up growth (Matthews et al, 2017). As strong evidence demonstrates that obesity 

can track from childhood into adulthood, it is important to ensure that high-energy infant 

milks are used with care (Freedman et al, 2001).  

 

If high-energy infant milks are used, it is important that this does not interfere with the 

normal age-appropriate introduction of solid foods around 6 months of age.  

 

There are three high-energy infant milks currently marketed in the UK: Abbott Nutrition 

Similac High Energy, Nutricia Infatrini, and SMA High Energy. There is a fourth high-energy 

infant milk, Infatrini Peptisorb (Nutricia), but as it is extensively hydrolysed it is covered in 

the report ‘Specialised milks marketed for infants with allergies in the UK’.  These are all 

prescription-only products, nutritionally complete from birth and are marketed as suitable for 

use in conjunction with complementary foods up to 18 months of age (or until an infant 

reaches around 8-9kg in weight). The maximum weight for infant milk cessation varies 

according to individual infant milks, which may be confusing to healthcare professionals and 

parents alike. For example, Similac High Energy states it is for use up to 8kg, whereas 

Infatrini is suitable up to a weight of 9kg. SMA High Energy does not state a weight limit for 

when the infant milk may no longer be needed, only an approximate age guide. 

 

High-energy infant milk is an energy- and nutrient-dense infant milk – that is, it has more 

energy, protein, fat, carbohydrate and micronutrients per 100ml than human breastmilk and 

infant formula (99-101kcal/100ml vs. about 66kcal/100ml respectively). It is aimed at term 

infants with medically recognised higher energy needs including faltering growth, higher 

than average energy requirements and/or a need for fluid restriction. High-energy infant 

milks are only available as ready-to-feed infant milk.  

 

The carbohydrate content of all the high energy infant milks comes from added sugars and 

lactose. The added sugars used include maltodextrin which like glucose syrup, is a starch 

hydrolysate. Maltodextrins can contain different mixtures of saccharides dependent on the 

degree of hydrolysis and the sweetness and acidogenicity of each depends on its 

composition (Hofman et al, 2016). Maltodextrin is the first ingredient (after water) in Similac 

High Energy formula, the second in Infatrini and the third in SMA High Energy and all three 

list maltodextrin before lactose in the ingredients lists.  

 

Maltodextrin is frequently used in infant formula milks as it is cheap to produce and can 

help increase the energy content of infant milk, enabling manufacturers to make reductions 

in protein and fat content. Although used widely by the food industry, the role of 

maltodextrins in the development of dental caries is unclear. Studies in animals have shown 

that the incidence of dental caries was significantly higher in rats fed diets containing 

glucose syrup or maltodextrin than in those fed diets containing sugar and flour. The 

authors suggest that physiological differences between diets, such as viscosity, which 

impacts on the clearance time from the mouth, may be partly responsible for the increased 

caries incidence observed in rats consuming the maltodextrin and glucose syrup diets 

(Grenby and Mistry, 2000).  
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A recent literature review by Rezende and Hashizume (2018) concluded that available 

studies suggest that maltodextrins, although less potent than sucrose, can increase the 

acidity of the dental biofilm which may lead to the demineralisation of enamel. No studies 

have evaluated the cariogenic potential of maltodextrin on dentin (Rezende and 

Hashizume, 2018).  In order to evaluate the cariogenic potential of maltodextrin in infant 

milks, more studies of maltodextrins alone or with other sugars are required.  

 

Although the iron content of the high-energy infant milks (around 1.0-1.2mg per 100ml) falls 

within the regulations for foods for special medical purposes (minimum of 0.5mg/100kcal 

and a maximum of 2.0mg/100kcal), it is much higher than the UK infant formula regulations, 

which permit a maximum of 1.3mg/100kcal. Research has shown that iron absorption is 

immature in the first nine months of life (Domellöf et al, 2002). Administering large doses 

may put an infant in danger of iron overload and poor growth, possibly as a result of 

iron:zinc interactions which can reduce immunity and increase infections (Koletzko et al, 

2005; Iannotti et al, 2006).  

 

Infatrini 

Nutricia claim in the March 2020 issue of Network Health Digest magazine that Infatrini is 

‘the only brand with a clinically proven range of high energy specialised infant formulas 

suitable for infants with faltering growth, with or without tolerance issues’. No evidence is 

given to support this claim and the company webpage for Infatrini does not make this or any 

other claim for Infatrini for infants.  

 

Similac High Energy 

Similac High Energy’s only claim regarding enhanced growth relates to the infant milk 

having more than 10% of energy from protein but does not reference studies demonstrating 

the product’s efficacy.  

 

SMA High Energy 

SMA claim that SMA  High Energy is specifically designed to meet both the nutritional 

needs of infants with medically identified increased energy and nutrient needs and to 

promote digestion and tolerance. No studies are referenced to support the products efficacy 

in promoting catch-up growth, however, as with other high-energy infant milks, the protein 

energy ratio is in line with WHO/FAO /UNU, 2007 guidelines for catch-up growth. The 

protein component of SMA High Energy is partially hydrolysed whey and  SMA claim that 

this supports easier digestion and that the product is well tolerated. These claims are  

supported by reference to a single clinical trial which showed that in 8 healthy infants fed 

hydrolysed whey based formula, gastric transit time was reduced compared to infants fed 

human milk or standard non- hydrolysed whey or casein based formula milks (Billeaud et 

al,1990). It is however not clear how this translates into greater tolerance or easier 

digestion.  

 

Data from a large, randomised trial of healthy term infants given either a standard full-

lactose non-hydrolysed cows’ milk protein based infant milk or a 70% lactose, partially 

hydrolysed whey protein formula over 60 days reported that there was no difference in 

tolerance of intact compared to partially hydrolysed protein (Berseth et al, 2009).  
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SMA High Energy also contains structured vegetable oils which it claims aids lipid and 

calcium absorption. This claim is supported by reference to two clinical trials, Carnielli et al 

(1996) and Kennedy et al (1999).  

 

In the clinical trial by Carnielli et al,1996, 3 groups of 9 healthy term infants aged 5 weeks 

were fed one of 3 infant formula milks with differing proportions of palmitic acid esterified in 

the beta (sn-2) position. The authors reported that fat absorption was highest in the group 

fed the formula with the greatest amount of palmitic acid in the beta position, interim in the 

group with the interim proportion and lowest in the group with the least proportion of 

palmitic acid in the beta-position.  

 

In the clinical trial by Kennedy et al, 1999, which was sponsored by Nutricia, healthy infants 

were randomised to receive either standard infant formula where 12% of the palmitate was 

in the sn-2 position or test formula where 50% of the palmitate was in the sn-2 position. The 

trial reported higher bone mineral content and bone mineral density for infants fed the high 

sn-2 formula. It also reported that infants consuming the high sn-2 formula passed more 

runny stools and fewer formed stools and that there was no difference in parental concern 

over stool hardness between the test and control group but that more parents of children 

who received the high sn-2 formula were concerned about runny stools. This trial also 

measured tolerance parameters reporting no significant differences in crying between 

groups and more mothers of children in the high sn-2 feeding group reporting colic at week 

3 than in the control group. (Kennedy et al, 1999). Both the study by Carnielli et al, 1996 

and the study by Kennedy et al, 1999 were included in a review by EFSA which concluded 

that:  

“There is no convincing evidence for beneficial effects of the use of structured triglycerides 

with palmitic acid predominantly in the sn-2 position in infant and/or follow-on formula.” 

(European Food Safety Authority, 2014). 

 

The only other reference SMA use to support claims around reduced intestinal irritability 

and diarrhoea, and tolerance and acceptability is from an abstract presentation at the 2014 

Latin American Society of Pediatric Gastroenterolgy Hepatology and Nutrition. We have 

been unable to find the reference cited. 

 

The nutritional composition and ingredients used in high-energy infant milks suitable for 

term infants from birth, marketed for faltering growth, are given in Table 7. 
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TABLE 7. The nutritional composition of high-energy infant milks 

suitable for term infants from birth 
 

Nutrients per 100ml Abbott Nutrition 
Similac High 

Energy 

Nutricia Infatrini SMA   
High Energy  

INDICATIONS Faltering growth, 
increased energy 

requirements and/or 
require a fluid 

restriction  

Faltering growth, 
require fluid restriction, 

increased nutritional 
requirements 

Disease-related 
malnutrition, growth 

failure, malabsorption 

MACRONUTRIENTS    

Energy kcal 100 100 100 

Protein g 2.6 2.6 2.6 

Whey:casein ratio 59:41 NS 100:0 

Carbohydrate g 10.1 10.2 10.0 

– of which lactose g 3.2 5.3 6.4 

Carbohydrate 
source 

Maltodextrin, lactose, 
oligosaccharides  

Maltodextrin, 
lactose, 

oligosaccharides 

Maltodextrin, lactose 

Fat g 5.4 5.3 5.5 

Fat source High oleic sunflower, 
coconut, soya and 

single cell oils 

Sunflower, coconut, 
rapeseed, MCT oil 
from coconut and 

palm oil, corn, butter, 
fish and single cell 

oils 

Sunflower,palm, 
coconut, rapeseed, 

and fish oils, 
includes structured 

vegetable oils 

Added LCPs ARA ✓ ✓ ✓ 

                     DHA 
 

✓ ✓ ✓ 

LCP source Fungal/algal oils 
(vegetable source)  

Fish oil and 
fungal/algal oils 

(vegetable source)  

Fish oil  

MICRONUTRIENTS    

    

VITAMINS    

Vitamin A µg-RE 100 88 100 

Vitamin C mg  12 14 20 

Vitamin E mg 3.0 2.1 2.3 

Vitamin D µg 2.2 2.4 2.5 

Vitamin K µg 7.0 6.7 9.0 

Thiamin (B1) µg 150 150 140 

Riboflavin (B2) µg 250 200 210 

Niacin µg (mg NE) 1200 (1.86) 800 (1.47) 1000  

Vitamin B6 µg 90 110 90 

Vitamin B12 µg 0.3 0.3 0.34 

Folic acid µg 19 16  

Folate µg DFE   28.3 

Biotin µg 4.5 4.0 2.8 

Pantothenic acid µg 500 800 940 
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Nutrients per 100ml Abbott Nutrition 
Similac High 

Energy 

Nutricia Infatrini SMA   
High Energy  

    

MINERALS    

Calcium mg 80 100 100 

Chloride mg 75 75 83 

Copper µg 80 75 80 

Iodine µg 19 18 19 

Iron mg 1.1 1.2 1.0 

Magnesium mg 9.0 9.0 11 

Manganese µg 50 6.0 20 

Phosphorus mg 42 50 60 

Potassium mg 110 111 115 

Selenium µg 4.0 3.75 4.5 

Sodium mg 35 37 37 

Zinc mg 0.7 0.8 1.1 

ADDED 
INGREDIENTS 

   

Structured 
vegetable oils  

  ✓ 

Prebiotics ✓ ✓  

Nucleotides ✓ ✓  

Inositol ✓ ✓ ✓ 

Taurine ✓ ✓ ✓ 

Choline ✓ ✓ ✓ 

Added antioxidants ✓ ✓ ✓ 

Contains soya ✓ ✓  

Contains fish oil  ✓ ✓ 

Contains egg lipid    

Suitable for 
vegetarians 

✓
1   

Halal approved ✓ ✓ NS 

Osmolality mOsm/kg 350 360 392 

 
ARA = arachidonic acid  DHA = docosahexaenoic acid      LCP = long chain polyunsaturated fatty acid 

MCT = medium chain triglycerides 

 

1 Contains vitamin D synthesised from cholesterol, extracted from the grease in wool sheared from live sheep. 
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3 Relevant specialised infant 
milk companies 

Abbott Nutrition 
Infant milks produced: 
• Similac High Energy 
 
Abbott Nutrition 
Abbott House 
Vanwall Business Park 
Vanwall Road 
Maidenhead 
Berkshire SL6 4XE 
T: 01628 773 355 
www.abbottnutrition.co.uk 
 
 
Cow & Gate 
Infant milks produced: 
• Cow & Gate Hydrolysed Nutriprem 
• Cow & Gate Nutriprem 1 
• Cow & Gate Nutriprem 2 
 
Cow & Gate 
Newmarket House 
Newmarket Avenue 
White Horse Business Park 
Trowbridge 
Wiltshire BA14 0XQ 
T: 0800 977 4000 
www.eln.nutricia.co.uk 
 
 
 

Nutricia Ltd  
Infant milks produced: 
• Infatrini 
  
Nutricia Ltd  
White Horse Business Park 
Newmarket Avenue 
Trowbridge 
Wiltshire BA14 0XQ 
T: 01225 751098 
E: resourcecentre@nutricia.com 
www.nutriciahcp.com 
 
SMA Nutrition  
Infant milks produced: 
• SMA Gold Prem 1 
• SMA Gold Prem 2 
• SMA High Energy 
 
Nestlé Nutrition 
1 City Place  
Gatwick 
RH6 OPA 
T: 0208 686 3333 
www.nestlehealthscience.co.uk 
www.smahcp.co.uk 
 
 
 
 

 

  

http://www.smanutrition.co.uk/
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