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The importance of achieving healthy growth in infants and children with Cow Milk Allergy: 
Evidence supporting use of Neocate®

Key Learning Points: 
1. Healthy growth is an important clinical outcome for infants and children with conditions requiring a 

hypoallergenic formula such as an amino acid-based formula (AAF). Growth deficits should be addressed as 
early as possible to optimize long-term outcomes.

2. Infants and children with CMA are at risk of faltering growth (FG*), particularly poor linear growth. An AAF is 
recommended where there is FG in CMA, arising from extensively hydrolyzed formula (eHF) failure, severe 
gastrointestinal symptoms and multiple food allergy (MFA).

3. There is an extensive, high-quality, published evidence-base from studies on Neocate carried out over the 
last 25 years demonstrating efficacy in achieving normal and catch-up growth.

The importance of adequate growth in the early years in CMA
The provision of adequate nutrition in the first two years of life is critical to ensure healthy growth, ideally provided 
by breast milk where possible. Nutritional deficits in the early years due to chronic illness may have long-term 
consequences for growth, developmental and cognitive outcomes. Dietary management of food allergy aims to 
significantly improve symptoms while also ensuring nutritional adequacy to meet infants’ requirements for growth 
and development1. If breastfeeding with a maternal avoidance diet is not possible, a subset of infants may require 
an AAF2, with 100% free amino acids in place of protein. Allergic symptoms will improve on an eHF in most infants, 
however due to the residual peptides in an eHF, symptoms may not fully resolve in up to 10% of children with IgE 
mediated allergy and a higher failure rate (up to 40%)2 is likely in non-IgE mediated CMA2,3.

Expert bodies4,5 and clinician-led guidelines variously recommend an AAF as the formula of choice2,3,6,7 where 
there is poor symptom resolution on an eHF, FG, severe gastrointestinal symptoms, eosinophilic esophagitis 
(EoE), food protein-induced enterocolitis syndrome (FPIES), severe eczema, MFA and anaphylaxis. Current 
guidelines recommend that a suitable substitute formula should be continued until the age of two years5,8 to 
provide essential energy and nutrients for growth and development.

Infants with CMA are at increased risk of FG, particularly poor linear growth, with studies reporting between 
7-24%2,9,10 of children with food allergy present with stunting (height-for-age z score < -2). A systematic review of 
the literature concluded that children with MFA have a higher risk of growth impairment9. It has been speculated 
that poor growth may persist in some children due to low grade inflammation with incomplete antigen elimination. 
This may affect gastrointestinal barrier function resulting in suboptimal nutrient absorption11. Infancy is a critical 
developmental stage, therefore choosing an effective hypoallergenic formula is important to avoid growth 
deficits and optimize long-term outcomes.

Extensive evidence base and history of use by infants and children taking Neocate 
As the first hypoallergenic AAF available globally, there is an extensive evidence base reporting growth on  
> 1,000 infants and children fed Neocate from studies undertaken worldwide over the last 25 years. These 
studies, discussed below, demonstrate that Neocate supports growth, promotes catch-up growth and meets 
nutritional requirements. 

The importance of achieving healthy growth 
in infants and children with Cow Milk Allergy: 
Evidence supporting use of Neocate®

Summary box: In addition to supporting symptom resolution in cow milk allergy (CMA), a 
hypoallergenic formula must also promote healthy growth. Nutricia presents an overview of 
the extensive clinical evidence demonstrating that Neocate supports healthy growth in infants 
and children with food allergies.

* Faltering growth is also known as failure-to-thrive or growth failure.
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Observational studies reporting growth outcomes for infants with CMA fed Neocate 
Several key studies, summarized in table 1, demonstrate that use of Neocate promotes healthy growth and  
catch-up growth in infants and children with incomplete symptom resolution (“failure”) on an eHF, severe 
(gastrointestinal) symptoms and MFA accompanied by FG12-19. Early work by Vanderhoof et al in 199719 identified 
28 infants with ongoing symptoms including gastrointestinal symptoms and poor weight gain while taking an eHF 
who were switched to Neocate for a minimum of 2 weeks. As well as symptom resolution, all infants achieved 
appropriate weight gain on Neocate. Hill et al15 reported the long-term follow-up of 18 infants with MFA and 
eHF failure, of which 4 infants presented with significant FG (mean weight-for-age z score of -2.4). These infants 
achieved catch-up growth within 6-12 weeks of commencing feeding with Neocate; the mean height-for-age 
z-score also improved during the follow-up.

CMA and MFA are chronic conditions which can persist beyond infancy20,21. Rates of growth on Neocate have been 
investigated among those who are more severely allergic with MFA and multisystem involvement. de Boissieu et 
al14 published the long term outcome for 52 infants (5.2 ±3.8 months) with CMA who, due to symptoms persisting 
on eHF, switched to Neocate. After an average of 11.4 ± 7.9 months on Neocate, mean z-scores for weight (-1.04 ± 
1.45 to -0.02 ± 1.16) and length (-0.86 ± 1.37 to 0.16 ± 1.38) for age increased significantly (p<0.001), demonstrating 
satisfactory catch-up growth after long term use of Neocate. Similarly, Isolauri and Sampson16 reported improved 
relative weight-for-height (mean scores -3.1 ± 6.9 to -1.2 ± 7.9) after 6 months of feeding with Neocate. These 
early observational studies in children with CMA taking Neocate helped to identify the need for a hypoallergenic 
AAF where symptoms persisted on an eHF. These studies also demonstrated catch-up growth, particularly linear 
growth in these infants and children. 

Table 1: Growth outcomes in key observational studies with Neocate in CMA and MFA

Author, year Indication for use of AAF Intervention; Subjects 
(number and age) 

Length of  
follow-up 

Growth outcome

Vanderhoof et al, 
199719

Continued food allergy 
symptoms on an eHF

Neocate; n=28

Infants; 22-173 days 
of age

2 wks followed 
by challenge 
with eHF

All gained weight 
during the intervention 

Hill et al, 199915 CMA with eHF failure and 
persisting multiple allergic 
symptoms

Neocate; n=18

Age at presentation; 
7.3±0.76 mos

Up to 3 years All infants with 
significant FTT (mean 
weight-for-age z-score 
-2.4; n=4) achieved 
catch-up growth

Isolauri et al, 
199922

Continued atopic 
eczema symptoms while 
breastfeeding

Neocate; n=100

Age at enrolment; 
2-10 mos

2 mo Significant 
improvement in 
relative length in the 
group after switching 
to Neocate

Kanny et al, 
200218

MFA with persistent 
symptoms including poor 
growth

Neocate; n=26 

Infants and young 
children

6-19 mo Weight gain with 
catch-up growth in 4 
of 5 subjects with poor 
growth

de Boissieu et al, 
200214

CMA with eHF failure 
and persisting clinical 
symptoms

Neocate; n=52 

Infants followed into 
early childhood

3.5-41 mo Significant catch-up 
growth in weight and 
length in all subjects

Isolauri and 
Sampson, 200416

Use in children with CMA 
and MFA

Neocate; n=31

At entry 14 mo to 8 yrs 
of age

6 mo Improvement in  
mean relative  
weight-for-height

Colson et al, 
201313

CMA Neocate; n=102 

eHF; n=32

Infants aged 6+ mo 

>15 mo Long-term appropriate 
growth 
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Randomized controlled trials reporting growth outcomes for infants with CMA fed Neocate
Several multi-center randomized controlled trials (RCTs) in infants taking Neocate have reported normal and/or  
catch-up growth compared to an appropriate control or reference population17,23-28. The findings are summarized 
in table 2.

An early RCT by Isolauri et al17 compared the efficacy and safety of an eHF and AAF (Neocate) in 45 infants with 
CMA. Atopic eczema symptoms improved in both groups, however, there was also improved growth in the AAF group, 
with increased relative length during the 9-month follow-up. The authors concluded that an AAF may be preferable 
in infants with MFA in achieving normal growth. Subsequently in a multi-center RCT, Niggemann et al28 compared the 
growth and efficacy of Neocate (n=42) and an eHF (n=31) in infants (1.6-9 months of age) with CMA. The authors 
reported a significant increase in the length z-score in infants taking Neocate compared to the eHF group.

More recently as part of the clinical trial program for Neocate® Syneo® Infant, Burks et al23 compared the growth 
of infants (< 8 months) with IgE or non-IgE CMA fed Neocate with (n=54) or without (n=56) a synbiotic over 
a 4-month period. The study demonstrated similar growth between the two AAF formulas and, as shown in 
figure 1, both AAF formulas were also effective in promoting catch-up growth where weight-for-age was below 
population norms at study entry. A further publication26 of the same study population as in Burks et al also showed 
mean blood concentrations of all minerals were within reference ranges for infants at baseline (n=82) and after 
16 weeks (n=66). Harvey et al27 demonstrated that the same Neocate and Neocate with sybiotics studied in 
Burks et al, when taken as a sole source of nutrition in 115 healthy infants, supported normal growth compared 
to the WHO 2006 growth standards.

In a large study, Ma et al29 compared the efficacy of Neocate to a soy protein-based formula in 240 infants 
with CMA or MFA over 12 weeks and found significantly superior weight gain (p=0.002) in infants on Neocate  
(n=124) compared to the infants on soy protein-based formula (n=124). In a longer-term study, Berni Canani et 
al24 investigated the growth of 40 infants with confirmed CMA that were randomly allocated to take an eHF or 
age-appropriate Neocate formula over 12 months compared with a healthy control group. Catch-up growth was 
achieved by both the Neocate and eHF fed children with similar z-scores in the two feeding groups compared to 
healthy controls by the 6-month visit for weight-for-age and by the 12-month visit for length-for-age.

Table 2: Growth outcomes from RCTs with Neocate in subjects with CMA 

Author, year Subjects (number and 
enrolment age) 

Length of 
intervention

Growth outcome

Isolauri et al, 
199517

eHF; n=22 

Neocate; n=23

Age range; 4-7 mo

9 mo At baseline, relative length was -0.3 SD in both 
groups of infants with CMA, with a length-for-age 
increase in the AAF group compared to the  
eHF group

Niggemann et al, 
200128

eHF; n= 31 

Neocate; n= 42

Age range; 1.6–9 mo

6 mo Significant increase in length-for-age (standard 
deviation score) in the AAF group compared to 
eHF group, despite similar energy intakes

Ma et al, 201229 Soy formula; n= 124

Neocate; n= 124

Age range; 1 – 10 mo

3 mo From 4 weeks, significantly better weight  
gain in infants on AAF compared to soy-protein  
based formula 

Burks et al, 201523 Neocate; n=56

Neocate with synbiotics; 
n=54

4 mo Neocate with/without synbiotics promotes  
catch-up growth compared to population norms 
(see Figure 1)

Berni Canani et al, 
201724

eHF; n=19 

Neocate; n=21

Standard formula; n=25

Age range: 5-12 mo

12 mo Long-term management with age-appropriate AAF 
supports catch-up growth and adequate protein 
status in young children with CMA

Candy et al, 201825 Neocate; n=36

Neocate with synbiotics; 
n=35

2 mo Growth parameters were within the expected 
ranges for age
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Conclusion
It is beneficial to optimize growth in the first two years of life to ensure adequate long-term developmental 
outcomes. Infants with CMA are at increased risk of FG, particularly poor linear growth. A significant body of 
high quality published evidence, including RCTs and observational studies, demonstrates that Neocate has been 
repeatedly shown to promote healthy growth or catch-up growth in infants and children with CMA and MFA. 

Weight-for-age (A) and length-for-age (B) Z-scores over time. Test = Neocate with synbiotics; Control = Neocate. Z-scores were calculated 
by using the WHO growth standards. Values are given as mean ± SEM. Reprinted with permission from John Wiley and Sons. Article publicly 
available at https://onlinelibrary.wiley.com/doi/epdf/10.1111/pai.12390

Figure 1.
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