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Due to its proximity to food antigens and the microbiome,
GALT must continually be able to distinguish

nonpathogenic from pathogenic organisms, as well as
enable oral tolerance to specific food antigens 

 Key insights

Although breastfeeding is accepted as the optimal way to feed 
all infants regardless of underlying allergy risk, a large propor-
tion of infants are exposed to infant formula. Initial findings 
from clinical studies suggest that the use of hydrolyzed formulas 
may have beneficial effects in reducing the risk of certain allergic 
diseases, particularly against a background of atopic disease. 
However, the difficulties in extrapolating these clinical data to 
general practice arise because different formulas are derived us-
ing different hydrolysis methods. These can affect not only the 
degree of protein hydrolysis but also qualitative changes to the 
peptides, which in turn can influence the preventive effects of a 
particular infant formula on the risk of allergic disease.

 Current knowledge

Pediatric asthma, eczema, food allergy, and allergic rhinitis in-
cur significant costs to the healthcare system, resulting in missed 
days of work and school, and affect the quality of life of parents 
and children. Infant formulas have been developed to mimic 
human breast milk. Typical infant formulas for full-term in-
fants contain 19–20 calories per ounce and approximately 1.3–
1.4 g of protein per 100 mL. Although a variety of protein sources 
for infant formula exist, the typical protein source is cow’s milk 
proteins. Using various hydrolysis techniques, the intact proteins 
can be broken down into smaller components or peptides. 

 Practical implications

The exposure of smaller peptides to gut-associated lymphoid 
tissue (GALT) is thought to induce oral tolerance without sen-
sitization, as the decreased molecular weight has been asso-
ciated with decreased allergenicity of the protein. Because of 
this, hydrolyzed formulas may lower the risk of allergic disease 
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The protective effects of breastfeeding may extend against the devel-
opment of asthma and allergic diseases.
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compared to nonhydrolyzed formulas. Some studies suggest 
that certain partially hydrolyzed whey formulas and exten-
sively hydrolyzed casein formulas may decrease the risk of ec-
zema compared to nonhydrolyzed formulas for children with a 
background of atopy. In terms of allergic rhinitis, food allergy, 
and asthma, the evidence for a preventive effect of hydrolyzed 
infant formula remains inconclusive.

 Recommended reading 

von Berg A, et al: Allergic manifestation 15 years after early in-
tervention with hydrolyzed formulas – the GINI Study. Allergy 
2016;71:210–219.
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 Key Messages 

 • Breastfeeding is the optimal way to feed infants and 

therefore is recommended for all infants regardless of 

allergy risk. 

 • For those infants who are exposed to infant formula, 

some studies suggest that specific partially 

hydrolyzed or extensively hydrolyzed formulas may 

decrease the risk of eczema compared to 

nonhydrolyzed formulas for children with a family 

history of atopic disease.  

 • The literature to support the preventive effects of 

hydrolyzed infant formulas for asthma, allergic 

rhinitis, and food allergy is inconsistent and 

insufficient. 

 • The qualitative changes to the peptides by the 

method of hydrolysis, not just the degree of protein 

hydrolysis, may have a large influence on the 

preventive effect of a particular infant formula for the 

potential risk of allergic disease. 

 Abstract 

 Asthma, eczema, food allergy, and allergic rhinitis are some 
of the most common pediatric, chronic conditions in the 
world. Breastfeeding is the optimal way to feed all infants. 
For those infants who are exposed to infant formula, some 
studies suggest that certain partially hydrolyzed or exten-
sively hydrolyzed formulas may decrease the risk of allergic 
disease compared to nonhydrolyzed formulas for children 
with a family history of atopic disease. Overall, there is some 
evidence to suggest that partially hydrolyzed whey formulas 
and extensively hydrolyzed casein formulas may decrease 
the risk of developing eczema for infants at high risk of aller-
gic disease. The evidence for a preventive effect of hydro-
lyzed formulas on allergic rhinitis, food allergy, and asthma 
is inconsistent and insufficient. Finally, the qualitative chang-
es to the peptides by the method of hydrolysis, not just the 
degree of protein hydrolysis, may have a large influence on 
the preventive effect of a particular infant formula for the 
potential risk of allergic disease. As a result, it may be difficult 
to generalize findings from clinical studies using a specific 
infant formula to other infant formulas from different manu-
facturers using different methods of hydrolysis. Further clin-
ical studies are needed to help clinicians identify which in-
fants may benefit from early intervention, as well as which 
specific hydrolyzed formulas are best suited to decrease the 
risk of future allergic disease.  © 2017 S. Karger AG, Basel 
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 Introduction 

 Asthma, eczema, food allergy, and allergic rhinitis are 
some of the most common pediatric, chronic conditions 
in the world. Although mortality from such conditions is 
relatively rare, there is great impact on healthcare utiliza-
tion, missed days of work and school, as well as effects on 
quality of life, for both parents and children. There are 
currently many treatment strategies for each of these
conditions. For example, the 
use of infant formulas with 
hydrolyzed proteins is com-
monly used to treat cow’s 
milk protein allergy. 

  From a broader, public 
health perspective, a preven-
tive approach towards these chronic conditions would be 
more cost-effective and impact a large percentage of the 
population. Breastfeeding is the optimal way to feed all 
infants, whether at risk of allergy or not. For those in-
fants who are exposed to infant formula, some studies 
suggest that hydrolyzed formulas may decrease the risk of 
allergic disease compared to nonhydrolyzed formulas. 
This article will review the current evidence regarding
the role of hydrolyzed formula in allergy prevention, spe-
cifically for eczema, food allergy, asthma, and allergic
rhinitis.

  Hydrolyzed Infant Formulas 

 In the United States, the Federal Food, Drug, and Cos-
metic Act defines an infant formula as “a food which pur-
ports to be or is represented for special dietary use solely 
as a food for infants by reason of its simulation of human 
milk or its suitability as a complete or partial substitute 
for human milk”  [1] . Although human breastmilk is ide-
al, a large percentage of infants are exposed to formula in 
the first year of life. Based on 2013 data, 81% of newborns 
in the United States initiate breastfeeding; however, by 6 
months of age, breastfeeding rates are 52%. By 12 months 
of age, this percentage drops to 31%  [2] . Worldwide, in-
fant formula exposure may be higher as the rates of breast-
feeding may be lower. In low- and middle-income coun-
tries worldwide, only half of infants younger than 1 month 
are breastfed. This percentage falls to approximately 30% 
at 1–5 months of age  [3] . As a result, a large percentage of 
children are exposed to infant formula at an early age. 

  Infant formulas have been developed to mimic human 
breast milk. Typical infant formulas for full-term infants 
have 19–20 calories per ounce and approximately 1.3–
1.4 g of protein per 100 mL  [4] . Although there are a vari-

ety of potential protein sources for infants, the typical pro-
tein source is cow’s milk proteins. Cow’s milk proteins can 
be separated into 2 general groups, casein and whey. Bio-
chemically, the separation of these 2 proteins can be visu-
alized when cow’s milk is acidified or exposed to chymo-
sin (rennin). The casein and whey proteins are present in 
a 4 to 1 ratio and the specific proteins are listed on  Table 1 . 

  Infant formulas can be further classified as intact (or 
nonhydrolyzed), partially hy-
drolyzed formulas (pHF), ex-
tensively hydrolyzed formulas 
(eHF), or amino acid formu-
las. The current classification 
of infant formula focuses on 
the degree of hydrolysis; how-

ever, different manufacturers employ a number of differ-
ent proprietary methods of hydrolysis. Using a variety of 
artificial methods, these intact proteins can be broken 
down into smaller components or peptides. In general, 
pHFs have peptides which are <5 kDa with a size distri-
bution of 3–10 kDa, while eHFs have peptides which are 
<3 kDa  [5] . Amino acid-based formulas contain free ami-
no acids for infants who are sensitive to even small pep-
tides of cow’s milk protein. 

  Potential Mechanisms of Action 

 When these proteins are consumed and enter the gas-
trointestinal tract, they are exposed to gut-associated 
lymphoid tissue (GALT), a key component of the muco-
sal immune system and an extensive immune organ. Due 
to its proximity to food antigen and the microbiome, 
GALT must continually be able to distinguish nonpatho-
genic from pathogenic organisms, as well as enable oral 
tolerance to specific food antigens  [6] . The induction of 
oral tolerance seems to depend on the timing and the type 
of exposure  [7] . The exposure of the smaller peptides to 
GALT is thought to induce oral tolerance without sensi-
tization, as the decreased molecular weight has been as-
sociated with the decreased allergenicity of the protein. 
As a result, hydrolyzed formulas may decrease the risk of 
allergic disease compared to nonhydrolyzed formulas.

  The relationship between the allergenicity of infant 
formulas based on the type of protein and degree of hy-
drolysis is most likely incomplete. Although this quanti-
tative description is a useful starting point, the qualitative 
changes to the peptides by the method of hydrolysis may 
also play a large effect on the potential risk of allergic dis-
ease. For example, Lambers et al.  [8]  described the use of 
a combination of mass spectrometry-based peptidomics 

Breastfeeding is the optimal way to 
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and multivariate clustering analyses to create a compre-
hensive analysis of different hydrolyzed milk protein for-
mulas at the peptide level. The characterization of the 
specific peptide profiles of an infant formula may provide 
a better understanding of the likelihood of allergenicity. 
At least 3 factors, protein source, method of hydrolysis, 
and degree of hydrolysis, may influence the potential ben-
efit of a hydrolyzed formula in allergy prevention. These 
observations may help explain why the degree of hydro-
lysis does not always correlate with the results of clinical 
trials comparing the effectiveness of pHF with that of 
eHF, or the lack of consistency of findings within classes 
of formulas based on the degree of hydrolysis. 

  Methodologic Issues in Evaluating the 

Literature 

 Although double-blind, randomized controlled trials 
are the gold standard to assess if hydrolyzed formulas de-
crease the risk of allergic disease, there are several meth-
odologic issues to consider when reviewing and compar-
ing results of studies from across the literature. The main 
comparison should be breastmilk and breastfeeding; 
however, it would be unethical to randomize infants into 
a situation where they were prevented from breastfeed-
ing. In addition to the impossibility of blinding, there is 
also the issue that the composition of breastmilk differs 
from mother to mother  [9] . As a result, most clinical trials 
will compare one type of formula versus another type of 
formula among infants who are not able to breastfeed for 

various reasons. In addition, if formula exposure is occur-
ring during weaning from breastfeeding or being com-
bined with breastfeeding, the extent of formula exposure 
may be difficult to control. 

  There are additional issues of heterogeneity in study 
design. To increase the likelihood of detecting an effect, 
studies may only recruit those infants at high risk of al-
lergy based on family history. However, the extent of al-
lergic disease in a family history can vary (e.g., number of 
relatives affected) and baseline risk can be difficult to de-
termine  [10] . In some instances, the use of infant formu-
la is part of a larger environmental intervention. As a re-
sult, it is difficult to assess the contributing effect of infant 
formula exposure. Associated with this issue is the fact 
that the time to the development of the clinical outcome 
may be protracted. For example, asthma and allergic rhi-
nitis can be difficult to confirm in a child <5 years of age. 
During the study period, other environmental, dietary, or 
medical access factors may confound the association be-
tween the exposure and the outcome. A combination of 
environmental and genetic factors likely plays significant 
roles in the pathogenesis of allergic disease  [11] .

   Hydrolyzed Formulas and Primary Eczema 

Prevention 

  Eczema is a chronic skin disease characterized by pru-
ritic, inflamed skin. It is the most common chronic skin 
disease in children, affecting approximately 20% of in-
fants and young children  [12] . In developed countries, 

 Table 1.  Percentage and molecular weights of cow’s milk proteins

Fraction Protein Allergen name Total protein, % Molecular weight, kDa

Whey alpha-lactalbumin Bos d 4 5 14.2
beta-lactoglobulin Bos d 5 10 18.3
immunuglobulins Bos d 7 3 160.0
bovine serum albumin Bos d 6 1 67.0
lactoferrin trace 800.0

Caseins alpha-s1-casein 29 23.6
alpha-s2-casein 8 25.2
beta-casein 27 24.0
gamma1-casein Bos d 8 20.6
gamma2-casein 6 11.8
gamma3-casein 11.6
kappa-casein 10 19.0

 Adopted from Tsabouri et al. [44].
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the incidence of eczema has steadily increased  [13] . Stud-
ies have shown a reduced in cidence of eczema among
infants who are exclusively breastfed  [14] . For infants 
who are not breast fed, cow’s milk protein is a common 
food allergen associated with the development of eczema. 
It has also been clinically observed that hydrolyzed for-
mulas, used for the treatment of cow’s milk protein al-
lergy, have been associated with decreased eczema. Spe-
cifically, the chemical and enzymatic hydrolysis reduces 
the molecular weight and the peptide size of cow’s milk 
protein and can decrease potentially sensitizing allergen-
ic determinants. 

  Several dozen studies have assessed the effectiveness of 
early exposure to hydrolyzed formula to decrease the risk 
of eczema. Two different meta-analyses, both published 
in 2010, suggest that healthy infants with a family history 
of allergy who are fed with partially hydrolyzed whey pro-
tein (pHF-W) formula have a reduced risk of atopic der-
matitis compared with infants fed intact cow’s milk pro-
tein formula (CMF). Subanalyses conducted in meta-
analyses by Szajewska and Horvath  [15]  and Alexander 
and Cabana  [16]  estimate that the risk reduction is 52 and 
55%, respectively, at 12 months of age, and 38 and 36%, 
respectively, at the age of >30 months.

  Since the publication of these meta-analyses, more re-
cent analyses have been published that both support and 
do not support the effectiveness of hydrolyzed formula for 
eczema prevention. On the negative side, Lowe et al.  [17]  
reported the results of a single-blind (participant) random-
ized controlled trial that compared allergic outcomes in 
620 infants fed CMF, pHF-W, or soy formula at the cessa-
tion of breastfeeding. There was no difference in the devel-
opment of eczema within the 
first 2 years of life for pHF-W 
(odds ratio [OR] 1.26, 95% 
confidence interval [CI] 0.84–
1.88) compared to CMF. There 
was also no difference in the 
period prevalence at 6–7 years 
of age for pHF-W (OR 1.08, 95% CI 0.69–1.68) compared 
to CMF  [17] .

  In addition, a more recent meta-analysis of 37 eligible 
intervention trials of hydrolyzed formula by Boyle et al. 
 [18]  reexamined the literature and was also less enthusi-
astic about the preventive effects of hydrolyzed formulas 
for eczema. The analysis suggested that there was “evi-
dence of conflict of interest and high or unclear risk of 
bias in most studies of allergic outcomes and evidence of 
publication bias for studies of eczema and wheeze.” This 
analysis found no consistent evidence that pHF or eHF 

reduce the risk of allergic disease for infants at high risk 
 [18] . In addition to more data, this analysis differs from 
others, as the results for different protein hydrolysates 
based on the degree of hydrolysis were pooled together. 
This may be inappropriate because the different biologi-
cal effects of various hydrolysates are not only based on 
the degree of hydrolysis and peptide size, but also the 
qualitative characteristics of the peptide  [8] . Additional 
differences include the interpretation of potential con-
flicts of interest from the studies included. Boyle et al. [18] 
also included studies in which in the intervention group, 
but not in the control group, additional interventions 
were applied such as house dust mite control measures 
and a smoke-free environment. Furthermore, studies car-
ried out in a high-risk population and in the general pop-
ulation were pooled. 

  On the other hand, the most recent update of the Ger-
man Infant Nutritional Intervention (GINI) study sug-
gests a positive benefit from hydrolyzed formula for ec-
zema prevention. The GINI study is a double-blind ran-
domized trial to assess the effectiveness of 3 different 
types of hydrolyzed formulas: pHF-W and extensively 
hydrolyzed whey formula (eHF-W), an extensively hy-
drolyzed casein formula (eHF-C), and regular CMF on 
the development of allergic disease for children at high 
risk of developing allergy  [19] . 

  From 1995 to 1998, a total of 2,252 infants were en-
rolled and randomized at birth to receive 1 of the 4 for-
mulas as a supplement to breastfeeding, as needed, dur-
ing the first 4 months of life. The results from the GINI 
study suggest that the cumulative incidence of eczema up 
to 15 years of age was reduced in the pHF-W group (risk 

ratio [RR] 0.75, 95% CI 0.59–
0.96) and the eHF-C group 
(RR 0.60, 95% CI 0.46–0.77) 
compared to the CMF group. 
In addition, eczema preva-
lence between 11 and 15 years 
in the eHF-C group was de-

creased (OR 0.42, 95% CI 0.23–0.79) compared to the 
CMF group  [20] . Cumulative incidence versus preva-
lence measures slightly different outcomes. Both out-
comes are dichotomous; however, cumulative incidence 
includes anyone with a past or current diagnosis of ec-
zema, while prevalence between 11 and 15 years indicates 
active disease during that specific time period. It is pos-
sible for a child to have developed the disease; however, 
it may become quiescent during a specific observation 
period. Further analysis suggests that based on the results 
of the GINI study, cost-effectiveness analyses suggest 

Studies have shown a reduced 
incidence of eczema among infants 

who are exclusively breastfed
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that both pHF-W and eHF-C can be cost-effective and 
cost-saving for the prevention of eczema  [21] . 

  Based on available evidence, in 2015, the US Food and 
Drug Administration (FDA) allowed a qualified health 
claim for pHF-W. Specifically, “for healthy infants who are 
not exclusively breastfed and who have a family history of 
allergy, feeding a 100% Whey-Protein Partially Hydrolyzed 
infant formula from birth up to 4 months of age instead of 
a formula containing intact cow’s milk proteins may reduce 
the risk of developing atopic dermatitis throughout the 1st 
year of life and up to 3 years of age. [The] FDA has con-
cluded that the relationship between 100% Whey-Protein 
Partially Hydrolyzed infant formulas and the reduced risk 
of atopic dermatitis is uncertain, because there is very little 
scientific evidence for the relationship”  [22, 23] .

  Hydrolyzed Formulas and Primary Food Allergy 

Prevention 

 The estimated prevalence of food allergy in the United 
States ranges from 2 to 10%  [24] , and in Europe, food al-
lergy prevalence is estimated at approximately 6%, based 
on self-report  [25] . One of the most common food aller-
gies in children, cow’s milk 
protein allergy, peaks in infan-
cy with an estimated preva-
lence of 2–6%  [26] . Although 
hydrolyzed formulas are com-
monly used for treatment and 
management, there are many 
studies that have examined 
the use of hydrolyzed formulas for preventing the devel-
opment of food allergies.

  Using a randomized controlled trial design, Halken et 
al.  [27]  enrolled 595 high-risk Danish infants to compare 
the allergy-preventive effect of 3 different types of hydro-
lyzed formulas: eHF-C, eHF-W, or pHF-W during the 
first 4 months of life, as needed. All infants were followed 
up prospectively and if food allergy was suspected, con-
trolled elimination/challenge procedures were per-
formed. There were no differences in the cumulative in-
cidence of atopic dermatitis or respiratory symptoms. In-
fants receiving pHF-W were found to be more likely to 
develop cow’s milk allergy (0.6 vs. 4.7%,  p  = 0.05); how-
ever, the authors cautioned that “because of the small 
number of cases the results should be interpreted with 
caution”  [27] . Oldaeus et al.  [28]  assessed the effective-
ness of eHF-C, pHF, or CMF in 155 high-risk infants for 
the development of allergic disease. Throughout the 
18-month period, the infants in the eHF-C group did bet-

ter than those in the CMF group, and for the first 9 months 
of age, the eHF group did better than the pHF group in 
terms of atopic symptoms  [28] . 

  These findings were also summarized in a 2009 Coch-
rane Review. There is some potential benefit for eHF ver-
sus pHF for food allergy prevention, based on 2 studies 
and 341 infants (typical RR 0.43, 95% CI 0.19–0.99). 
However, overall, there was limited evidence that pro-
longed feeding with a hydrolyzed formula compared to 
CMF reduces infant and childhood food allergy, food in-
tolerance, or infant cow’s milk protein allergy for high-
risk infants  [29] . Since this review, there have been addi-
tional studies which seem to support these observations. 

  Kuo et al.  [30]  investigated whether feeding pHF-W ver-
sus CMF (any nonhydrolyzed protein formula) in the first 
6 months of life to 1,002 high-risk infants decreased allergic 
diseases up to 36 months later. The percentage of infants 
with food sensitization, especially to milk protein, was sig-
nificantly lower for infants in the pHF-W group compared 
to infants in the CMF group at 36 months (12.7 vs. 23.4%, 
 p  = 0.048); however, there was no difference in the preva-
lence of allergic diseases during the first 3 years of life  [30] . 
Likewise, in the GINI study, no effect on food allergies was 

noted for infants randomized 
to hydrolyzed formulas. At 
11–15 years of age, there were 
no differences in food sensiti-
zation for the children ran-
domized to any of the hydro-
lyzed formulas, including 
pHF-W (OR 1.07, 95% CI 

0.61–1.90), eHF-W (OR 1.10, 95% CI 0.63–1.94), or eHF-C 
(OR 1.20, 95% CI 0.69–2.10), when compared to CMF  [20] . 

  Hydrolyzed Formulas and Primary Asthma and 

Allergic Rhinitis Prevention 

 Both asthma and allergic rhinitis are common pediat-
ric conditions. Asthma affects approximately 1 in 12 chil-
dren in the United States  [31] . It is associated with in-
creased hospitalizations and emergency department vis-
its, as well as racial and ethnic disparities in outcomes 
 [32] . Globally, asthma is one of the most common, non-
communicable diseases in children  [33] . Allergic rhinitis, 
also known as “hay fever” or allergic rhinoconjunctivitis, 
is a chronic condition characterized by conjunctivitis, 
rhinorrhea, nasal congestion, and pruritus. Allergic rhi-
nitis affects 1 in 11 children  [34] , and although the condi-
tion is not associated with frequent emergency depart-
ment visits or hospitalizations, there are tremendous ef-

The development of allergic rhinitis 
and asthma has been closely 

associated with the presence of 
eczema
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fects on quality of life, quality of nighttime sleep, and the 
ability to function at school  [35] . The development of al-
lergic rhinitis and asthma has been closely associated with 
the presence of eczema  [36] . Similar to eczema, several 
studies have explored the effect of hydrolyzed formula in 
decreasing the likelihood of asthma and allergic rhinitis 
in children. 

  In the GINI study, although there were no effects on 
the development of asthma at 10 years of age  [37] , be-
tween 11 and 15 years of age  [20] , the prevalence of asth-
ma was lower in the eHF-C group than in the CMF group 
(OR 0.49, 95% CI 0.26–0.89). These results were con-
firmed by objective spirometric testing. In terms of aller-
gic rhinitis, the GINI study reported that the cumulative 
incidence of allergic rhinitis was lower in the eHF-C 
group (RR 0.77, 95% CI 0.59–0.99) than in the CMF 
group. In addition, the allergic rhinitis prevalence was 
lower for those children who received pHF-W (OR 0.67, 
95% CI 0.47–0.95) and eHF-C (OR 0.59, 95% CI 0.41–
0.84) than for those who received CMF  [20] . 

  Overall, these results suggest that for those children 
who are not breastfed, compared to CMF, the early use of 
specific types of hydrolyzed formulas (pHF-W and eHF-
C) may have preventive effects for asthma and allergic 
rhinitis in children. Of note, eHF-W was not associated 
with any preventive effect. In addition, these findings 
from the GINI study are limited to children who are at 
high risk of allergic disease. 

  Hydrolyzed formulas have also been used in multi-
pronged interventions. The Isle of Wight prevention 
study included a variety of interventions, including the 
use of hydrolyzed formula when breastfeeding was not 
possible. Starting in 1990, a total of 120 children at high 
risk of allergic disorders (based on family history and a 
high cord total IgE), were enrolled in a single-blinded, 
randomized controlled trial. Infants in the intervention 
arm were either breastfed with the mother placed on a 
low-allergen diet or, if not breastfed, they were fed a soy-
based protein hydrolysate formula. In addition, exposure 
to house dust mite allergen was reduced using vinyl mat-
tress covers and acaricide in bedrooms and living rooms. 
The infants in the control group received routine care and 
no environmental control was recommended  [38] . At the 
age of 18 years, 114 of 120 (95%) children were assessed 
and the prevalence of asthma was significantly lower in 
the prevention group compared with the control group 
(OR 0.34, 95% CI 0.12–0.96)  [39] .

  The Canadian Childhood Asthma Primary Prevention 
Study also assessed a multifaceted intervention program 
for the primary prevention of asthma in high-risk infants. 

545 high-risk infants were randomized to an intervention 
that included avoidance of house dust, pets, tobacco 
smoke, and encouragement of breastfeeding with delayed 
introduction of solid foods. pHF-W was provided for the 
first year of life as needed. At 7 years of age, the prevalence 
of asthma was lower in the intervention group (adjusted 
relative risk [ARR] 0.44, 95% CI 0.25–0.79); however, 
there were no differences in the prevalence of allergic rhi-
nitis (ARR 1.13, 95% CI 0.71–1.81) and atopic dermatitis 
(ARR 0.92, 95% CI 0.49–1.73)  [40] . 

  Summary 

 Asthma, eczema, food allergy, and allergic rhinitis are 
some of the most common pediatric, chronic conditions 
in the world. Although breastfeeding is still regarded as 
the best approach to reduce the risk of allergy, for those 
infants who are exposed to infant formula, some studies 
suggest that certain pHF-W and eHF-C may decrease the 
risk of eczema compared to nonhydrolyzed formulas for 
children with a strong family history of atopic disease. 
However, the clinical interpretation of such studies var-
ies, as do the subsequent clinical recommendations. Dif-
ferent professional medical societies have guidelines with 
varying levels of enthusiasm regarding the effectiveness 
of hydrolyzed formulas in preventing allergic disease, as 
well as which types of formulas are most effective  [41–
43, 45] . 

  In terms of allergic rhinitis, food allergy, and asthma, 
the current evidence for a preventive effect of hydro-
lyzed infant formula on these conditions seems to be 
inconsistent and insufficient. Finally, the qualitative 
changes to the peptides by the method of hydrolysis, not 
just the degree of protein hydrolysis, may have a large 
influence on the preventive effect of a particular infant 
formula for the potential risk of allergic disease. As a re-
sult, it may be difficult to generalize findings from clin-
ical studies using a specific infant formula to other in-
fant formulas from different manufacturers using differ-
ent methods of hydrolysis. Further clinical studies are 
needed to help clinicians identify which infants may 
benefit from early intervention, as well as which specific 
hydrolyzed formulas are best suited to decrease the risk 
of future allergic disease.

  Disclosure Statement 
 M.D.C. has served as a paid consultant for Nestlé, Abbott, 
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