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ABSTRACT 
Background: In response to the continual increase in the prevalence of pediatric allergic diseases in the Philippines, the Philippine 
Society of Allergy, Asthma, and Immunology (PSAAI) and the Philippine Society of Pediatric Gastroenterology, Hepatology, and 
Nutrition (PSPGHAN) have published guidelines on the dietary prevention of allergic diseases in children.

Objective: This guideline aims to update the previous guideline recommendations for clinicians on the use of dietary interventions 
for the prevention of allergic disease in children.

Methods: Following the Grading of Recommendations Assessment, Development, and Evaluation (GRADE) approach specified 
in the Department of Health Manual for Clinical Practice Guidelines development, we systematically searched for and appraised 
clinical practice guidelines and systematic reviews on topics formulated and prioritized by a Steering Committee, which comprised 
of members of the PSAAI and PSPGHAN. In the absence of an existing systematic review, a de novo systematic review was 
conducted. A multisectoral consensus panel reviewed the evidence summaries and formulated recommendations through a 
formal consensus method.

Results and conclusion: The recommendations made by the consensus panel were based on the available evidence on 
the benefits and harm of the intervention, as well as the cost, feasibility, acceptability, and availability. Several research gaps exist, 
resulting in low levels of certainty of evidence on most dietary recommendations for the prevention of pediatric allergic diseases.
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1. Introduction

  Allergic diseases continue to increase in prevalence. Although 
various treatment strategies have been discovered and utilized, 
primary prevention is still a key component in addressing the 
potential burden of these conditions.

In 2017, a guideline on the Dietary Primary Prevention of 
Allergic Diseases in Children was released [1]. As an update, this 

clinical guideline is prepared by the Philippine Society of Allergy, 
Asthma, and Immunology (PSAAI) in cooperation with the 
Philippine Society of Pediatric Gastroenterology, Hepatology, 
and Nutrition (PSPGHAN). This is intended for use as a refer-
ence for clinicians, health care professionals, and patients and 
patient-advocacy groups to assist in making informed clinical 
decisions and improve standards of care.

This guideline aims to present evidence-based recommen-
dations on dietary interventions for the primary prevention of 
allergic diseases that cover the antenatal, perinatal, neonatal, 
and childhood strategies. It includes recommendations for gen-
eral and high-risk populations where evidence is available.

2. Methods

2.1. Formation of the technical working group and Steering 
Committee

The Steering Committee comprised of members of PSAAI and 
PSPGHAN and an obstetrician. Virtual meetings and online 
deliberations were made to discuss the scope, target audi-
ence, and formulate clinical questions. Together with 4 other 
third-party evidence review experts, the evidence was selected, 
reviewed, and evaluated based on its applicability to the local 
setting.

2.2. Search strategy for selection of studies

The clinical questions were formulated and prioritized by the 
Steering Committee. The process adhered to the Department of 
Health Manual for Clinical Practice Guideline Development [2]. 
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The technical working group members were assigned clinical 
questions. Relevant clinical practice guidelines were searched 
and appraised using the Appraisal of Guidelines, Research and 
Evaluation II tool [3]. If no relevant, updated, and trustworthy 
Clinical Practice Guidelines (CPG) was found, systematic 
reviews were searched and appraised using AMSTAR 2 [4]. If 
moderate- or high-quality systematic reviews were found, these 
reviews were updated. Otherwise, a de novo systematic review 
was done including randomized controlled trials (RCTs). For 
topics where RCTs could not be found, cohort studies were also 
included. The search terms used were based on the PICO infor-
mation provided in each clinical question. Published articles 
in Cochrane Library, PubMed, Google Scholar, ClinicalTrials.
gov, Ovid, EMBASE, and Health Research and Development 
Information Network (HERDIN) were included. Experts in 
the field were contacted for unpublished studies. This guideline 
included all studies until August 2022. Qualitative studies, case 
series/reports, animal studies, letters, and editorials were not 
included. No language restrictions were applied.

2.3. Assessing certainty of evidence and formulating 
recommendations

The collated evidence was synthesized, appraised, and sum-
marized. Evidence related to cost and patient values was also 
searched and included in the evidence summary. The GRADE 
(Grading of Recommendations Assessment, Development, and 
Evaluation) Approach was utilized to assess the certainty of evi-
dence (Table 1).

The evidence summary was presented to the consensus panel 
in the virtual en banc sessions held on May 25 and June 12, 
2023. The recommendations made by the consensus panel were 
based on the available evidence on the benefits and harm of the 

intervention, as well as its cost, feasibility, acceptability, and 
availability. Following the nominal group technique, the con-
sensus panel voted on the final recommendation and its corre-
sponding strength of recommendation following the GRADE 
approach. Specific wording was used to denote whether it 
was “for” or “against” an intervention and whether the rec-
ommendation was “strong” or “weak.” Table 2 shows the 
definitions of the wordings used. “We recommend” was used 
for strong recommendations while “we suggest” was for weak 
recommendations.

Consensus was reached when there was more than 75% agree-
ment from the consensus panel members, both for the direction 
and strength of the recommendations. Up to 3 rounds of voting 
were allotted per question. Prior to voting, additional discus-
sions may ensue to address clarifications and/or disagreements.

The summary of recommendations is presented in Table 3. A 
draft of this guideline was presented at the PSAAI convention 
held on September 5, 2023. There were no additional comments 
that were brought up during that time.

PSAAI intends to update this guideline in 2027 to 2032 unless 
there is substantial evidence available before then.

2.4. Stakeholder/consensus panel involvement

The consensus panel consisted of a general pediatrician, allergist, 
pediatric gastroenterologist, newborn medicine specialist, pedi-
atric ambulatory specialist, family medicine specialist, wellness 
doctor, nutritionist, breastfeeding advocate, working mother 
who did not breastfeed, mother of a patient with allergies, and 
an obstetrician. The panel members came from representative 
groups to ensure that the recommendations were applicable and 
acceptable to the target end users. Potential barriers and facili-
tators of the application of the CPG were discussed during the 
meeting and considered upon finalizing the recommendations. 
The stakeholders involved during the consensus panel meetings 
are listed in Table 4.

2.5. Management of conflicts of interest

All members of the Steering Committee, consensus panel, and 
evidence review experts submitted their declaration of interest. 
A conflict of interest committee reviewed the declarations and 
gave recommendations on how to manage the declared conflicts 
of interest.

Table 1.

Grade certainty (quality) of evidence

Quality of evidence Implication

High Further research is highly unlikely to change our confidence
Moderate Further research is likely to have an important impact
Low Further research is very likely to have an important impact
Very low Any estimate of the effect is very uncertain

Adapted from Cruz et al. [5].

Table 2.

Wording conventions used in the guideline for recommendations

Strength and 
direction

Guideline 
wording Implications for practice Policy implications

Strong recommendation 
for an intervention

We recommend Most people in this situation should be offered the intervention The recommendation can be adopted as a policy in 
most situations

Weak recommendation 
for an intervention

We suggest Many people in this situation should be offered the intervention. However, for 
others, different choices will be appropriate. Clinicians could help each 
patient make decisions consistent with the patient’s preferences

The recommendations can be adopted as a policy in 
many situations. The specific context may mean 
that it is not relevant, as refined by stakeholders

Strong recommendation 
against an intervention

We recommend 
against

Most people in this situation should not use this intervention The recommendation can be adopted as a policy in 
most situations

Weak recommendation 
against an 
intervention

We suggest 
against

Many people in this situation should not be offered the intervention. However, 
for others, different choices will be appropriate. Clinicians could help each 
patient make decisions consistent with the patient’s preferences

The recommendations can be adopted as a policy in 
many situations. The specific context may mean 
that it is not relevant, as refined by stakeholders

No recommendation We cannot 
recommend 
for or against

Different choices will be appropriate for different people. Clinicians 
could help each patient make decisions consistent with the patient’s 
preferences

Policies may differ depending on context and should 
be developed with the involvement of a wide 
range of stakeholders

Adapted from Halken et al. [6].
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3. Recommendations

3.1. Maternal dietary avoidance

3.1.1. Recommendation 1: Among pregnant and lactating 
women, we suggest against dietary avoidance of potentially 

allergenic food in preventing allergic disease in children 
(weak recommendation/very low certainty of evidence)  Five 
RCTs [7–13] (N = 969 participants) investigated the association 
of dietary antigen avoidance among atopic pregnant and lactating 
women with the development of allergic disease in children.

Table 3.

Summary of recommendations

Recommendation

Certainty of evidence 
(recommendation 

strength)

Recommendations supporting interventions
 � We recommend breastfeeding among infants for the prevention of asthma and allergic rhinitis* Very low (strong)
 � In high-risk infants who cannot be breastfed or when breast milk is not available, we suggest the use of extensively hydrolyzed-casein (EHF-C) 

milk formula compared to cow’s milk formula in preventing the development of atopic dermatitis in childhood
Very low (weak)

 � We suggest early introduction (at 4–6 months of age and when developmentally ready) of allergenic foods among high-risk infants for the 
prevention of food allergy

Low (weak)

 � We suggest probiotics supplementation prenatally continuing postnatally (given to breastfeeding mother and/or directly to the infants) for the 
prevention of atopic dermatitis

Low (weak)

Recommendations against interventions
 � For infants, we recommend against the use of soy milk formula for the prevention of allergic disease† Very low (strong)
 � Among pregnant and lactating women, we suggest against dietary avoidance of potentially allergenic food in preventing allergic disease in children‡ Very low (weak)
 � We suggest against the use of goat’s milk formula for the prevention of allergic disease among infants§ Low (weak)
 � Among pregnant women and/or infants, we suggest against vitamin D supplementation for the prevention of allergic outcomes in children Low (weak)
 � Among pregnant women and/or infants, we suggest against the intake of fish oil supplements (omega-3 fatty acids) to decrease the risk of 

developing allergic diseases in children
Low (weak)

 � We suggest against probiotics supplementation for the prevention of asthma, food allergy, and allergic rhinitis¶ Low (weak)
No recommendations made
 � Among pregnant women, we cannot recommend for or against high adherence to a healthy diet for the prevention of allergic diseases in children. 

However, a healthy balanced diet is recommended for the overall health benefits it provides to the mother and infant∥
Very low (none)

 � Among pregnant women, we cannot recommend for or against high adherence to the Mediterranean diet for the prevention of allergic diseases 
in children

Very low (none)

 � We cannot recommend for or against breastfeeding for the prevention of atopic dermatitis and food allergy Very low (none)
 � We cannot recommend for or against the use of extensively hydrolyzed milk formula compared to cow’s milk formula in preventing other allergic 

diseases, specifically asthma, allergic rhinitis, and food allergy**
Very low (none)

 � For infants who cannot be breastfed or when breastmilk is not available, we cannot recommend for or against the use of partially hydrolyzed milk 
formula compared to cow’s milk formula for the prevention of allergic disease, specifically atopic dermatitis, asthma, allergic rhinitis, and food 
allergy in infants††

Very low (none)

 � We cannot recommend for or against high diet diversity according to the number of food groups among infants and children less than 2 years old 
for the prevention of allergic disease‡‡

Very low (none)

 � We cannot recommend for or against early (at 4–6 months of age and when developmentally ready) introduction of allergenic foods among high-
risk infants for the prevention of atopic dermatitis and wheezing§§

Low (none)

 � Among pregnant women and/or infants, we cannot recommend for or against the use of prebiotics supplementation for the prevention of atopic 
dermatitis, asthma, food allergy, and allergic rhinitis¶¶

Low (none)

*Exclusive breastfeeding for the first 6 months is recommended for the many health benefits it provides to mother and infant. Emphasis was placed by the consensus panel on the many established health 
benefits of breastfeeding aside from the prevention of allergic diseases.
†Emphasis was placed by the consensus panel on the moderate quality of evidence for harm that was seen in the presence of adverse events from the use of soy milk in pediatric patients.
‡Only atopic pregnant and lactating women (high-risk population) were included in the studies.
§The consensus panel discussed that goat’s milk was not readily available and was more costly than cow’s milk formula. The panel also emphasized the lack of evidence on other forms of nonbovine milk 
apart from goat’s milk.
¶The consensus panel emphasized the strain-specific effect of probiotics; thus, a general recommendation for probiotics is not appropriate. The panel inquired which specific strains showed benefit 
in the studies. Although Lactobacillus rhamnosus GG (LGG) was the most commonly studied probiotic strain, the network meta-analysis by Tan-Lim et al. on the use of probiotics for preventing 
atopic dermatitis showed that only 2 mixed strains Mix8 (Lactobacillus paracasei ST11, Bifidobacterium longum BL999), LP (L. paracasei subsp. paracasei F19), and Mix3 (LGG, 
Bifidobacterium animalis subsp. lactis Bb-12) had significant benefit compared to placebo. Mix3 was given at a dose of 2 × 1,010 colony forming units (CFU) daily during the first trimester of 
pregnancy, while Mix8 was given at a dose of 1 × 109 CFU daily for 2 months before the expected date of confinement until 2 months after delivery (to the mother).
∥Healthy diet pattern was assessed in the included studies through the Healthy Eating Index (HEI) and Alternate Healthy Eating Index during Pregnancy (AHEI-P).
**There is evidence for the benefit of extensively hydrolyzed milk formula against developing atopic dermatitis. However, combined results of studies supporting its benefit against developing asthma, allergic 
rhinitis, and food allergy are inconclusive. Thus, the panel deemed that current evidence is still insufficient to make any recommendations for its use in these allergic diseases. The cost of extensively 
hydrolyzed formula contributed to the weak recommendation for atopic dermatitis.
††Most allergic diseases appear in childhood, thus, the benefit of partially hydrolyzed milk formulas against allergic disease is observed during this period. However, combined results of studies including 
assessments at different time periods (infancy, childhood, adolescence) are inconclusive, with some studies showing significant benefit and others showing no benefit. The panel deemed that current 
evidence is still insufficient to make any recommendations for its use in allergic diseases.
‡‡The consensus panel emphasized that the above recommendations should not prevent introduction of a diverse diet in infant and young child’s diet because of other benefits. The consensus panel 
recognized that assessment of diet diversity varied across studies, with different food groups and cutoffs used to define a highly diverse diet during complementary feeding periods. The timing when dietary 
diversity and the allergy outcome was assessed also varied. There were some subgroup analyses that showed high diet diversity had some beneficial effects.
§§The panel would like to emphasize that the recommendations are for the prevention of allergic diseases in high-risk infants only. However, effects on the growth, development and reduction of morbidity 
of the infant and other local and biological factors should be carefully considered.
¶¶All of the prebiotics in the included studies were part of the infant milk formula. There were no studies on prebiotics alone. Extensively hydrolyzed formula and partially hydrolyzed milk formula were 
provided for both intervention and control groups, thus the confounding effect/cointervention effect was controlled for by the included randomized controlled trials. The use of human milk oligosaccharides 
was discussed in the consensus panel meeting. The search criteria included only prebiotics, inulin, fructooligosaccharides (FOS), galactooligosaccharides (GOS), and xylooligosaccharides (XOS). Synbiotics 
were excluded in the search.
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Of the 5 studies, 2 RCTs involved maternal avoidance of 
allergenic food during the third trimester of pregnancy, while 
3 RCTs involved maternal avoidance during pregnancy and 
lactation. Two RCTs involved avoidance of milk and dairy, 2 
RCTs involved avoidance of egg and dairy, and 1 RCT involved 
avoidance of peanuts, nuts, fish, milk, and eggs. In 2 RCTs, par-
ticipants in the dietary avoidance group were given extensively 
hydrolyzed formula (Nutramigen or Aptamil) and 1,000 to 
1,200 mg calcium daily supplement from the third trimester of 
pregnancy until delivery.

Studies specifically for asthma, atopic dermatitis, allergic 
rhinitis, and food allergy were included in the analysis. The 
overall certainty of the evidence was rated low due to the seri-
ous risk of selection bias, performance bias, and serious impre-
cision on the primary outcome of the development of allergic 
disease.

The breastfeeding mother and their infants on an elimination 
diet are at a higher risk of developing vitamin or mineral defi-
ciency. Therefore, vitamin and mineral supplementation should 
be considered [14].

3.1.2. Recommendation 2: We cannot recommend for or 
against high adherence to the Mediterranean diet among 
pregnant women for the prevention of allergic diseases in 
children (very low certainty of evidence)  A systematic search 
of MEDLINE and Google Scholar for trials investigating the 
association of high adherence to the Mediterranean diet during 
pregnancy compared to low adherence on the development of 
childhood atopic diseases yielded the following studies for the 
following outcomes:

	 [1]	Wheeze in the first 12 months of life: 3 observational 
studies (2 cross-sectional and 1 cohort studies) with N = 
5,089 participants [15–17].

	 [2]	Current wheezes: 4 observational studies (3 cohort and 
1 cross-sectional studies) with N = 11,031 participants 
[18–21].

	 [3]	Asthma: 3 observational studies (2 cohort and 1 cross-
sectional studies) with N = 10,486 participants [19–21].

	 [4]	Atopic dermatitis: 4 observational studies (3 cohort and 1 
cross-sectional studies) with N = 10,590 participants [15, 
16, 18, 21].

	 [5]	Allergic rhinitis: 2 observational studies (1 cohort and 1 
cross-sectional studies) with N = 9,161 participants [18, 
20].

Data on maternal diet during pregnancy were collected through 
a validated, self-administered, food frequency questionnaire, 
partially adapted for use in certain populations where included 
studies were conducted. Mediterranean diet index (MDI) was 
used in assessing the quality of the whole diet in the included 
studies. A high MDI score of 6 to 9 on each beneficial food 
group (vegetables, legumes, fruits and nuts, cereal, fish, and 
dairy) corresponds to high adherence to the Mediterranean diet, 
medium MDI score (4–5) reflects a medium adherence, and a 
low MDI score of 3 corresponds to low adherence and higher 
consumption of detrimental food (ie, meat and animal fat) [16, 
19, 22]. The control group in the 4 included studies are partic-
ipants with low adherence to the Mediterranean diet, low to 
medium adherence in 2 cohort studies, and regular diet in 1 
study. All studies involved pregnant women only. There was no 
published data found on the association between maternal diet 
during lactation and the development of allergic diseases.

Of the 7 studies, 4 were rated as good quality and 3 were 
appraised as fair quality based on the Newcastle–Ottawa scale. 

The overall certainty of the evidence was very low due to serious 
indirectness, serious inconsistency, and serious imprecision.

Pooled analysis from 3 studies showed no significant differ-
ence in the odds of asthma among children of women with high 
adherence to the Mediterranean diet compared to low adher-
ence (odds ratio [OR]: 1.01, 95% confidence interval [CI]: 
0.95–1.08).

Pooled analysis from 4 studies showed a possible increase in 
the odds of atopic dermatitis among children whose mothers 
had high adherence to the Mediterranean diet, but this was not 
statistically significant (OR: 1.16, 95% CI: 0.97–1.39).

Two studies reported on the outcome of allergic rhinitis. 
Pooled analysis from 2 studies showed inconclusive evidence 
on the odds of developing allergic rhinitis among children of 
women with high adherence to the Mediterranean diet com-
pared to low adherence (OR: 0.87, 95% CI: 0.60–1.24).

Pooled analysis from 3 studies showed slightly lower odds of 
wheezing in the first 12 months of life among infants of women 
who had high adherence to the Mediterranean diet compared to 
those with low adherence (OR: 0.91, 95% CI: 0.88–0.95).

Four studies reported on the outcome of current wheeze. The 
time period for measuring this outcome ranged from 12 months 
to 7.5 years. Pooled analysis from 4 studies showed inconclu-
sive evidence on the odds of current wheezing among children 
whose mothers had high adherence to the Mediterranean diet 
(OR: 0.94, 95% CI: 0.76–1.17).

No maternal or perinatal adverse events were reported with 
intake of the Mediterranean diet during pregnancy.

3.1.3. Recommendation 3: Among pregnant women, we 
cannot recommend for or against high adherence to 
a healthy diet for the prevention of allergic diseases in 
children. However, a healthy balanced diet is recommended 
for the overall health benefits it provides to the mother and 
infant (very low certainty of evidence)  A systematic search 
using MEDLINE, Cochrane library, and Google Scholar was 
done for studies investigating the association of high adherence 
to a healthy diet among pregnant and lactating women with 
the development of allergic disease in children. The following 
studies for the following outcomes were found:

	 (1)	Allergic disease in general: 3 observational studies [21, 
23, 24] (3 cohort studies) with N = 3,207 participants.

	 (2)	Asthma: 2 observational studies (2 cohort studies) [20, 
23] with N = 2,238 participants.

	 (3)	Atopic dermatitis: 1 observational study [21] (1 cohort 
study) with N = 1,376 participants.

Data on maternal diet during pregnancy were collected 
through a validated, self-administered, food frequency ques-
tionnaire, partially adapted for use in certain populations 
where included studies were conducted. Dietary indices, such 
as the Healthy Eating Index (HEI) and Alternate HEI in preg-
nancy (AHEI-P), were used in assessing the quality of the 
whole diet in the included studies. A higher score on each ade-
quacy component (ie, whole fruits, vegetables, whole grains, 
dairy, fatty acids, and proteins) corresponds to high adherence 
to a healthy diet, whereas a higher score on each moderation 
component (ie, refined grains, sodium, added sugars, and sat-
urated fats) corresponds to low adherence. Participants with 
low adherence to healthy diet or low healthy diet scores served 
as the control group. All studies involved pregnant women 
only. There was no published data found on the association 
between maternal diet during lactation and the development 
of allergic diseases.
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Moreover, although the local food guide “Pinggang Pinoy” 
and the healthy dietary pattern have similar components, there 
were no available studies that assessed the applicability of the 
HEI to the usual Filipino diet.

All 3 cohort studies were appraised as good quality based on 
the Newcastle–Ottawa scale. The overall certainty of the evi-
dence was rated very low due to serious imprecision and serious 
indirectness on all primary outcomes.

Pooled analysis of 3 cohort studies showed no significant effect 
on the odds of developing an allergic disease in children among 
women with high adherence to a healthy diet during pregnancy 
compared to low adherence to a healthy diet (adjusted odds 
ratio [aOR]: 0.96, 95% CI: 0.83–1.10). However, there was sig-
nificant heterogeneity (I2 = 77%).

Pooled analysis from 2 cohort studies showed inconclusive 
results on the effect of high adherence to a healthy diet during 
pregnancy on the odds of developing asthma (aOR: 0.91, 95% 
CI: 0.66–1.26). There was significant heterogeneity (I2 = 86%).

Based on a single cohort study, there was no significant effect 
of high adherence to a healthy diet during pregnancy compared 
to low adherence on the odds of developing atopic dermatitis in 
children (aOR: 0.94, 95% CI: 0.82–1.08).

No maternal or perinatal adverse events were reported with 
the intake of a Healthy diet during pregnancy.

3.2. Breastfeeding

3.2.1. Recommendation 4: We recommend breastfeeding 
among infants for the prevention of asthma and allergic 
rhinitis (strong recommendation/very low certainty 
of evidence). We cannot recommend for or against 
breastfeeding for the prevention of atopic dermatitis and food 
allergy (very low certainty of evidence)  Conflicting evidence 
is available on the role of breastfeeding in protecting against the 
development of allergic disease among children. Although the 
underlying mechanism is not well defined, it is proposed that 
breastfeeding promotes immune system maturation through 
immunoregulatory factors such as transforming growth factor-β 
and microbiota development [25].

A systematic review by Xue et al. published in 2021 synthe-
sized the available evidence on the effect of breastfeeding on the 
development of childhood asthma. This review was appraised to 
be of high quality using AMSTAR 2. In this systematic review, 

MEDLINE, CINAHL, Embase, and ProQuest Nursing and 
Allied Health databases were searched until January 2020 for 
cohort studies and RCTs evaluating the impact of breastfeed-
ing on the diagnosis of childhood asthma. A total of 42 cohort 
studies were identified in the review, but only 24 cohort studies 
had adequate data to be included in the meta-analysis. Of the 
24 studies, 8 were rated as good quality, 11 were rated as fair 
quality, and 5 were rated as low quality [26].

Search of literature since January 2020 yielded 5 additional 
prospective cohort studies evaluating the effect of breastfeeding 
on the development of childhood asthma [27–31]. All 5 cohort 
studies were rated as good quality. Results from 29 studies were 
included in this evidence summary.

Pooled analysis from the aORs of 29 studies showed signifi-
cantly reduced odds of developing asthma among those with 
longer duration of breastfeeding compared to shorter duration 
of breastfeeding (OR: 0.84, 95% CI: 0.77–0.92). Analysis of 
studies that reported on the association of exclusive breastfeed-
ing showed significantly reduced odds of developing asthma 
among those with longer duration of exclusive breastfeeding 
(OR: 0.80, 95% CI: 0.74–0.86). Similarly, there was signifi-
cantly reduced odds of developing asthma among those who 
were breastfed compared to those never breastfed (OR: 0.85, 
95% CI: 0.73–0.99).

A systematic review by de Silva et al. published in 2020 syn-
thesized the available evidence on the effect of breastfeeding 
on the development of food allergy. This review was appraised 
to be of high quality using AMSTAR 2. In this systematic 
review, Cochrane Library, MEDLINE, CINAHL, Embase, ISI 
Web of Science, WHOLIS, PAHO, Science Citation Index and 
Social Sciences Citation Index, TRIP Database, World Health 
Organization (WHO) International Clinical Trials Registry 
Platform (ICTRP), and US NIH Ongoing Trials Register were 
searched until October 31, 2019, for cohort studies and RCTs 
evaluating the impact of breastfeeding on the development 
of food allergy. The review included 2 non-RCTs on infants 
at increased risk for allergy and 5 prospective cohort studies 
involving general-risk infants. All 5 cohort studies were rated to 
have overall serious concerns for bias, while the 2 trials had a 
moderate risk of bias [32].

Search of literature since October 31, 2019, yielded 3 addi-
tional cohort studies, of which 2 were retrospective cohort stud-
ies [33, 34] and 1 was a prospective cohort study [31]. The full 
text of 1 retrospective cohort study could not be retrieved [33]. 
The prospective cohort study was rated as good quality, while 
the retrospective cohort study was rated as fair quality. Results 
from the 7 cohort studies and 2 non-RCTs were pooled for this 
evidence summary.

Pooled analysis from the crude data of 9 studies showed 
inconclusive evidence on the association of breastfeeding 
compared to no or shorter duration of breastfeeding with the 
development of food allergy (OR: 0.88, 95% CI: 0.71–1.09). 
Subgroup analysis showed inconclusive evidence for any breast-
feeding compared to no breastfeeding on the development of 
food allergy (OR: 0.86, 95% CI: 0.61–1.21). Similarly, longer 
duration of breastfeeding (breastfeeding >4–6 months com-
pared to <4–6 months) showed inconclusive evidence on the 
development of food allergy compared to shorter duration of 
breastfeeding (OR: 0.90, 95% CI: 0.75–1.07).

Subgroup analysis by study design showed inconclusive evi-
dence of breastfeeding compared to no or shorter duration of 
breastfeeding developing food allergy based on cohort studies 
(OR: 0.88, 95% CI: 0.69–1.13) and clinical trials (relative risk 
[RR]: 0.84, 95% CI: 0.51–1.41).

Table 4.

Consensus panel members

Name Society/group

Dr. Edmund Advincula Philippine Pediatric Society (PPS)
Dr. Raul Quillamor Obstetrician-Gynecologist
Dr. Christine Corina Grace Basilla Philippine Society of Newborn Medicine 

(PSNbM)
Dr. Tara Rivera Philippine Society of Allergy, Asthma and 

Immunology (PSAAI)
Dr. Almida Reodica Philippine Society of Pediatric Gastroenterology, 

Hepatology and Nutrition (PSPGHAN)
Dr. Elaine Reyes-Madamba Philippine Association Pediatric Ambulatory 

(PAPA)
Dr. Guia Limpoco Philippine Academy of Family Physicians (PAFP)
Mrs. Rizelle Sigue Working mother and parent of an allergic child
Mrs. Jessica Ann Deles Working mother who is unable to breastfeed
Ms. Mabelle Adan Philippine Society of Nutrition and Dieticians 

(PsND)
Ma. Victoria Sugue Guevara Breastfeeding Pinay Group
Dr. Isabel Quilendrino Lifestyle and wellness doctor/Pediatrician

D
ow

nloaded from
 http://journals.lw

w
.com

/apallergy by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
yw

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

4/O
A

V
pD

D
a8K

K
G

K
V

0Y
m

y+
78=

 on 09/26/2024



6

Casis Hao et al.  • Volume XXX • Issue XXX • 2024� https://apallergy.org/ 

Analysis of studies that reported only cow’s milk (CM) 
allergy showed that breastfeeding significantly reduced the odds 
of developing CM allergy (OR: 0.70, 95% CI: 0.50–0.96).

A systematic review by Lin et al. published in 2020 synthe-
sized the available evidence on the effect of breastfeeding on the 
development of atopic dermatitis. This review was appraised to 
be of high quality using AMSTAR 2. In this systematic review, 
Cochrane Library, MEDLINE, and Embase were searched until 
August 28, 2018, for prospective cohort studies evaluating the 
impact of breastfeeding on the development of atopic dermati-
tis. The review included 27 prospective cohort studies. All stud-
ies were rated as having high quality [35].

Search of literature since August 28, 2018, yielded 2 addi-
tional prospective cohort studies [29, 31]. Both studies were 
rated as good quality. Results from the 29 cohort studies were 
included in this evidence summary.

The 2020 systematic review reported no effect of any breast-
feeding compared to no breastfeeding on the development of 
atopic dermatitis reported as pooled relative risk adjusted for 
confounders (absolute relative risk [aRR]: 1.01, 95% CI: 0.93–
1.10). Exclusive breastfeeding also had no effect on the devel-
opment of atopic dermatitis compared to partial (nonexclusive) 
breastfeeding (aRR: 0.99, 95% CI: 0.88–1.11).

Subgroup analysis by atopic family history showed a signifi-
cant benefit of breastfeeding in reducing atopic dermatitis among 
infants with positive atopic family history (aRR: 0.85, 95% CI: 
0.74–0.98 for any breastfeeding compared to no breastfeed-
ing; aRR: 0.83, 95% CI: 0.70–0.97 for exclusive breastfeeding 
compared to partial breastfeeding). For those with a negative 
atopic family history, any breastfeeding had an inconclusive 
effect on the development of atopic dermatitis compared to no 
breastfeeding (aRR: 1.11, 95% CI: 0.94–1.31) while exclusive 
breastfeeding significantly increased the risk of atopic dermatitis 
compared to partial/mixed breastfeeding (aRR: 1.19, 95% CI: 
1.02–1.40).

Subgroup analysis by breastfeeding duration showed no sig-
nificant effect of breastfeeding for 3 to 6 months (RR: 1.02, 
95% CI: 0.92–1.12) and no significant effect of breastfeeding 
for >6 months (RR: 1.01, 95% CI: 0.97–1.24) when compared 
to no or partial breastfeeding on the development of atopic 
dermatitis.

The results of the 2 additional cohort studies could not be 
pooled with the results of the systematic review since they 
reported their outcomes as OR. Both studies reported no signifi-
cant association of breastfeeding with the development of atopic 
dermatitis. The study by Gorlanova et al. reported that breast-
feeding duration (in weeks) was not associated with atopic der-
matitis (aOR: 0.99, 95% CI: 0.96–1.01). The study by Amazouz 
et al. reported no significant association with the development 
of atopic dermatitis among infants fed mainly breast milk com-
pared to infants fed mainly regular milk formula (aOR: 1.12, 
95% CI: 0.72–1.74).

A systematic review by Hoang et al. published in 2021 syn-
thesized the available evidence on the effect of breastfeeding on 
the development of allergic rhinitis. This review was appraised 
to be of high quality using AMSTAR 2. In this systematic review, 
MEDLINE, Web of Science, CENTRAL, and Embase were 
searched until May 8, 2021, for observational and experimental 
studies evaluating the impact of breastfeeding on the develop-
ment of allergic rhinitis. The review included 9 cohort studies 
and 14 cross-sectional studies. Of the 9 cohort studies, 6 were 
rated to have medium quality and 3 were rated high quality. Of 
the 14 cross-sectional studies, 10 were rated low quality and 4 
were rated medium quality [36].

Search of literature since May 8, 2021, yielded 1 additional 
prospective cohort study [33]. This study was rated as good 
quality. Results from the 10 cohort studies were included in this 
evidence summary.

Pooled analysis involving the aOR of 8 cohort studies showed 
that more breastfeeding compared to less breastfeeding signifi-
cantly reduced the odds of developing allergic rhinitis (aOR: 
0.85, 95% CI: 0.76–0.95). Subgroup analysis showed that lon-
ger duration of nonexclusive breastfeeding (>6 months com-
pared to <6 months) was associated with significantly reduced 
odds of allergic rhinitis (aOR: 0.85, 95% 0.76–0.96). However, 
longer duration of exclusive breastfeeding (>3–6 months com-
pared to <3–6 months) had inconclusive results on the devel-
opment of allergic rhinitis (aOR: 0.83, 95% CI: 0.54–1.28). 
Sensitivity analysis involving only studies with high-quality rat-
ings showed inconclusive results in reducing the odds of allergic 
rhinitis (aOR: 0.90, 95% CI: 0.78–1.03).

The results of 2 cohort studies could not be included in the 
pooled analysis due to inadequate data provided. One study 
reported no significant association of total breastfeeding for 
>9.5 months compared to <9.5 months in the development of 
allergic rhinitis. The second study reported their results using 
hazard ratio (HR) and also demonstrated no statistically sig-
nificant association between nonexclusive breastfeeding for >6 
months compared to <6 months and the development of allergic 
rhinitis (HR: 0.87, 95% CI: 0.70–1.08).

Breastfeeding compared to formula feeding is associated with 
lower costs and more health benefits for the mother and the 
infant, including reducing risks for maternal breast and ovarian 
cancer, postpartum depression, better bonding for the mother 
and infant, protecting infants from respiratory and ear infec-
tions, and reducing the risk of obesity and diabetes mellitus 
among infants [37].

3.2.2. Recommendation 5: In high-risk infants who cannot 
be breastfed or when breast milk is not available, we 
suggest the use of extensively hydrolyzed-casein milk 
formula (EHF-C) compared to CM formula in preventing 
the development of atopic dermatitis in childhood (weak 
recommendation/very low certainty of evidence). We cannot 
recommend for or against the use of extensively hydrolyzed 
milk formula compared to CM formula in preventing other 
allergic diseases, specifically asthma, allergic rhinitis, and 
food allergy (very low certainty of evidence)  Breast milk 
substitutes, including extensively hydrolyzed milk formulas 
(EHF), have previously been recommended in high-risk patients 
(defined as patients with family history of allergic disease) who 
cannot be breastfed as long as these fulfill the following essential 
criteria for substitution: (1) it should fulfill the nutritional needs 
of the infant providing adequate growth and development; (2) 
it should have no or little cross-reactivity with protein from 
nonhuman sources; and (3) it should have good palatability 
[38]. EHF have shorter peptide components compared to 
partially hydrolyzed formula (PHF) (<3 kDa in EHF vs <5 kDa 
in PHF) [39]. It has been postulated that hypoallergenicity 
using hydrolyzed formulas is achieved through the destruction 
of protein epitopes said to be responsible for IgE binding [40]. 
However, current evidence with regard to efficacy of extensively 
hydrolyzed formula in preventing allergic manifestations has 
been conflicting and changes in recommendations of current 
guidelines have been made.

Two systematic reviews and meta-analyses have been pub-
lished comparing EHF with standard cow’s milk formulas 
(CMF) since the last update of this guideline [41, 42]. The lat-
est is a Cochrane review published in 2018, which included all 
infants in the first 6 months without clinical evidence of allergic 
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disease, regardless of family history of atopy [42]. This system-
atic review was appraised as high quality using AMSTAR 2. The 
outcome was the effect of hydrolyzed formula on the develop-
ment of allergic disease in infancy and childhood. Cochrane, 
Medline, Embase, Central, and clinical trial registries were 
searched until November 2017. This systematic review identi-
fied 5 RCTs (with 7 publications) that evaluated the effect of 
extensively hydrolyzed formula compared to CMF on the devel-
opment of allergic disease. All 5 RCTs were appraised to have a 
high risk of bias.

Search of literature from November 2017 until October 2022 
yielded 2 additional RCTs [43, 44].

Di Mauro et al. [43] evaluated the effect of EHF vs an 
intact protein formula on the development of allergies among 
preterm infants. This study was appraised to have a high risk 
of bias.

Another randomized double-blind trial (Trial to Reduce 
IDDM in Genetically at Risk [TRIGR]) [44] compared EHF and 
CMF given during the first 6 to 8 months of life in infants with 
a first degree relative with type I diabetes and carried human 
leukocyte antigen risk genotypes. This study was appraised to 
have an unclear risk of bias.

Results from 7 RCTs were included in this evidence review. 
One RCT had 2 follow-up publications aside from the main 
study, to report the outcome in different time periods. Thus, 
a total of 9 publications are included in this evidence review 
[45–51]. Seven RCTs reported the outcome of atopic dermatitis 
and asthma, 4 RCTs (5 publications) reported on allergic rhinitis 
[44, 45, 47, 50, 51], and 3 reported on food allergy [43, 47, 48]. 
Three studies measured the outcome during infancy (≤2 years 
old) [42, 46, 47, 49], 5 studies measured the outcome during 
childhood years (3–10 years old) [43–45, 48, 50], and 1 study 
measured the outcome during adolescence [51].

The certainty of evidence was rated as very low due to the 
risk of bias, inconsistency, imprecision, and risk of reporting or 
publication bias.

Seven RCTs were included in this evidence. Pooled analysis 
showed significant benefit in favor of EHF vs CMF in reduc-
ing the risk of developing atopic dermatitis (RR: 0.81, 95% CI: 
0.71–0.94, I2 = 0%).

Subgroup analysis by time point of outcome measurement 
showed a significant reduction in the risk of developing atopic 
dermatitis among infants given EHF compared to CMF when 
measured during childhood (RR: 0.79, 95% CI: 0.67–0.93, 
0.81, I2 = 5%) and adolescence (RR: 0.73, 95% CI: 0.60–0.93, 
1 RCT). Evidence was inconclusive when the outcome was mea-
sured during infancy (RR: 0.78, 95% CI: 0.55–1.10, I2 = 0%).

Subgroup analysis by family history of atopy showed incon-
clusive evidence regardless of family history of atopy (RR: 0.90, 
95% CI: 0.59–1.37, I2 = 0% for those with atopic family his-
tory; RR: 0.80, 95% CI: 0.54–1.20, I2 = 27% for those without 
atopic family history).

Subgroup analysis by type of EHF showed a significant 
reduction in the risk of developing atopic dermatitis among 
those given casein EHF compared to CMF (RR: 0.78, 95% CI: 
0.63–0.97, I2 = 16%). No significant benefit was observed for 
infants given EHF whey (RR: 0.84, 95% CI: 0.67–1.05, 1 RCT).

Pooled analysis from all 7 studies showed inconclusive evi-
dence on the risk of developing asthma among those who were 
given EHF compared to CMF (RR: 1.04, 95% CI: 0.80–1.35, 
I2 = 0%).

Subgroup analysis by time point of outcome measurement 
showed inconclusive evidence for the development of asthma 
or recurrent wheezing among infants given EHF compared to 

CMF regardless of time point of measurement (RR: 0.74, 95% 
CI: 0.24–2.26, I2 = 0% for infancy; RR: 1.14, 95% CI: 0.85–
1.51, I2 = 0% for childhood; and RR: 0.96, 95% CI: 0.65–1.41 
for adolescence).

Subgroup analysis by family history of atopy showed incon-
clusive evidence for the risk of developing asthma or recurrent 
wheezing among infants with a family history of atopy (RR: 
0.76, 95% CI: 0.28–2.07, I2 = 0%) and without a family history 
of atopy (RR: 1.16, 95% CI: 0.80–1.67, I2 = 0%).

Subgroup analysis by type of EHF showed inconclusive evi-
dence for the risk of developing asthma or recurrent wheezing 
among infants given EHF whey (RR: 0.99, 95% CI: 0.64–1.55, 
1 RCT) and EHF casein (RR: 1.04, 95% CI: 0.79–1.37, I2 = 
0%).

Pooled analysis from 4 studies showed no significant differ-
ence in the risk of developing allergic rhinitis in the pediatric 
population who were given EHF compared to CMF (RR: 1.02, 
95% CI: 0.86–1.21, I2 = 0%),

Subgroup analysis by time point of outcome measurement 
showed inconclusive evidence for the development of allergic 
rhinitis among infants (RR: 2.76, 95% CI: 0.12–66.22, 1 RCT), 
children (RR: 1.03, 95% CI: 0.84–1.26, I2 = 0%), and adoles-
cence (RR: 0.99, 95% CI: 0.80–1.23, 1 RCT).

Subgroup analysis by type of EHF showed inconclusive evi-
dence for the risk of developing allergic rhinitis among infants 
given EHF whey (RR: 1.01, 95% CI: 0.79–1.30, 1 RCT) and 
EHF casein (RR: 1.01, 95% CI: 0.84–1.22, I2 = 0%).

Three RCTs looked at outcomes of developing food allergy 
among infants given EHF vs CMF. Pooled analysis showed 
inconclusive evidence for the risk of developing food allergy 
among those given EHF vs CMF (RR: 1.24, 95% CI: 0.51–3.02, 
I2 = 0%).

Subgroup analysis by time point of outcome measure showed 
inconclusive results for infants (RR: 1.15, 95% CI: 0.33–4.02, 
1 RCT) and children (RR: 11.34, 95% CI: 0.38–4.72, I2 = 0%).

The cost of EHF available in the Philippines is Php 1,101 per 
400 g powdered can as of January 2023 [52]. In comparison, 
the cost of regular CMF ranges from Php 600 to 800 per 400 g 
powdered milk as of January 2023 [53]. No cost-effectiveness 
studies on the Filipino population have been done on EHFs.

In terms of acceptability, a study done among adults showed 
that hydrolyzed milk formulas exhibited worse overall palat-
ability judgment compared to CMF [54]. It is postulated that 
the higher the degree of hydrolysis, the more bitter the taste.

3.2.3. Recommendation 6: For infants who cannot be 
breastfed, we cannot recommend for or against the use of 
partially hydrolyzed milk formula compared to CMF for the 
prevention of allergic disease, specifically atopic dermatitis, 
asthma, allergic rhinitis, and food allergy in infants (very low 
certainty of evidence)  Three systematic reviews and meta-
analyses have been published comparing hydrolyzed formulas 
(PHF) with standard CMF since the last update of this guideline 
[41, 42, 52]. The latest is a Cochrane review published in 2018 
[42], which included all infants in the first 6 months without 
clinical evidence of allergic disease, regardless of family history 
of atopy. The outcome was the effect of hydrolyzed formula on 
the development of allergic disease in infancy and childhood. 
This review was appraised using AMSTAR 2 as high quality. 
Cochrane, Medline, Embase, Central, and clinical trial registries 
were searched until November 2017. This review identified 
10 RCTs that evaluated the effect of partially hydrolyzed milk 
formula feeding compared to regular CMF on the development 
of allergic diseases. It excluded studies that had cointerventions 
only in the intervention group [55, 56] and quasi-RCTs [57]. All 
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studies included in this Cochrane review either had unclear or 
high risk of bias.

We excluded studies on PHF and prebiotics/probiotics com-
bination. Search of literature from November 2017 to October 
2022 yielded 1 additional RCT. Nicolaou et al. [58] evaluated 
the effect of PHF vs standard CMF on the development of 
atopic dermatitis and CM protein allergy among infants within 
the first 6 months of life. This study was appraised to have a 
moderate risk of bias.

Results from 11 RCTs were included in this evidence review. 
One RCT had 3 follow-up publications aside from the main 
study, to report the outcome in different time periods. Thus, 
a total of 14 publications are included in this evidence review 
[49, 51,53,59, 60–69]. All included studies assessed outcomes 
in infancy (≤2 years old) [49, 57,58,60–66,70], 5 publications 
assessed outcomes in childhood (between 3 and 10 years old) 
[50, 62, 63, 65, 67], and 1 study assessed the outcome during 
adolescence. Eight RCTs assessed allergic disease in general [49, 
60–64,70, 66], 10 RCTs assessed the outcome of eczema [47, 
49–51, 58,60–67,70], 7 assessed asthma [47, 50, 51, 60, 62–65], 
6 assessed allergic rhinitis [47, 50, 51, 62–65], and 3 assessed 
food allergy [62, 63, 65]. The certainty of evidence was rated 
as very low. Evidence was downgraded due to the risk of bias, 
inconsistency, and imprecision.

In terms of all allergic diseases, feeding with PHF compared 
with CMF showed inconclusive evidence for preventing allergic 
disease (RR: 0.82, 95% CI: 0.66–1.02; I2 = 59%) based on 8 
RCTs.

Subgroup analysis by time point of outcome measurement 
showed a significant reduction in the risk of developing allergic 
disease during childhood among those given PHF (RR: 0.61, 
95% CI: 0.39–0.94); however, there is significant heterogeneity 
(I2 = 54%). Evidence was inconclusive when the outcome was 
measured during infancy (RR: 0.77, 95% CI: 0.58–1.02, I2 = 
60%).

Subgroup analysis by family history of atopy showed that 
PHF had no significant benefit in reducing allergic disease for 
infants with a family history of atopy (RR: 0.78, 95% CI: 0.59–
1.05, I2 = 57%) and infants with no family history of atopy (RR: 
0.65, 95% CI: 0.34–1.22, 1 RCT).

Subgroup analysis by type of PHF showed a significantly 
reduced risk of developing allergic disease in infancy among 
those who were given PHF whey (RR: 0.71, 95% CI: 0.52–0.96, 
I2 = 61%); however, there is significant heterogeneity. Results 
are inconclusive among those given PHF casein (RR: 1.36, 95% 
CI: 0.80–2.31, 1 RCT).

There was no significant benefit for the use of PHF compared 
to CMF in the development of atopic dermatitis (RR: 0.80, 95% 
CI: 0.62–1.02, I2 = 53%) based on 10 studies.

Subgroup analysis by time point of outcome measurement 
showed a significantly reduced risk of developing atopic derma-
titis among those given PHF compared to CMF when assessed 
during adolescence (RR: 0.77, 95% CI: 0.62–0.97; 1 RCT). 
However, there was no significant benefit when the outcome was 
measured during infancy (RR: 0.83, 95% CI: 0.63–1.08, I2 = 
39%) and childhood (RR: 0.80, 95% CI: 0.57–1.14, I2 = 51%).

Subgroup analysis by family history of atopy showed no sig-
nificant benefit of PHF in reducing atopic dermatitis at infancy 
among those with atopic family history (RR: 0.87, 95% CI: 
0.65–1.15, I2 = 33%), as well as for infants without atopic fam-
ily history (RR: 0.63, 95% CI: 0.39–1.02, I2 = 0%).

Subgroup analysis by type of PHF showed no significant ben-
efit for the development of atopic dermatitis for whey PHF com-
pared to CMF (RR: 0.78, 95% CI: 0.59–1.04, I2 = 41%), and 

inconclusive effect for casein PHF compared to CMF (RR: 1.30, 
95% CI: 0.66–2.55, 1 RCT).

No significant benefit was observed in terms of the effect 
of PHF compared to CMF in developing asthma or recurrent 
wheezing (RR: 0.92, 95% CI: 0.73–1.17, I2 = 0%) based on 7 
RCTs.

Subgroup analysis by time point of outcome measurement 
showed no significant benefit in the development of asthma or 
recurrent wheezing among infants (RR: 0.60, 95% CI: 0.32–
1.13, I2 = 0%), and inconclusive effect for children (RR: 0.99, 
95% CI: 0.66–1.47, I2 = 31%) and adolescents (RR: 1.26, 95% 
CI: 0.84–1.90, 1 RCT).

Subgroup analysis by type of PHF showed inconclusive evi-
dence for both whey (RR: 0.67, 95% CI: 0.34–1.34, I2 = 0%) 
and casein (RR: 0.34, 95% CI: 0.07–1.60, 1 RCT).

Six studies were included and pooled for analysis. There was 
no significant difference in the development of allergic rhinitis 
among infants given PHF compared to CMF (RR: 1.02, 95% 
CI: 0.83–1.25, I2 = 0%).

Subgroup analysis by time point of outcome measurement 
showed inconclusive results in the development of allergic rhini-
tis among infants (RR: 0.50, 95% CI: 0.14–1.78, I2 = 0%), chil-
dren (RR: 1.01, 95% CI: 0.78–1.31, I2 = 0%), and adolescents 
(RR: 1.07, 95% CI: 0.84–1.36, 1 RCT).

Subgroup analysis by type of PHF showed inconclusive evi-
dence for both whey (RR: 0.50, 95% CI: 0.14–1.78, I2 = 0%) 
and casein (results not estimable due to absence of events).

Three studies looked at outcomes of food allergy incidence in 
infants given PHF vs CMF. Pooled analysis showed inconclusive 
evidence for the development of food allergy (RR: 0.99, 95% 
CI: 0.32–3.06, I2 = 70%).

Subgroup analysis by type of PHF showed inconclusive evi-
dence for both whey (RR: 0.49, 95% CI: 0.06–3.92, I2 = 0%) 
and casein (RR: 2.56, 95% CI: 0.86–7.56, 1 RCT).

The cost of partially hydrolyzed milk formula ranges from 
Php 1,500 to 1,800 per 800 g powdered can, while the cost of 
CMF ranges from Php 600 to 800 per 400 g powdered milk as 
of January 2023 [53]. A cost-effectiveness study on the preven-
tion of atopic dermatitis using whey PHF among at-risk urban 
Filipino infants in 2014 conducted a simulation using Markov 
modeling [68]. Results showed that the use of PHF has a net 
cost-saving strategy, with net savings of Php 10,654 (95% 
CI: Php 4,240–Php 14,544). However, this was done before 
recent systematic reviews and the latest guidelines emerged. No 
cost-effectiveness studies on the Filipino population were done 
for other outcomes.

Taste can have an effect on acceptability. A study done among 
adults showed that hydrolyzed milk formulas exhibited worse 
overall palatability judgment compared to CMF [54]. This 
study found that PHF was more palatable compared to EHF 
and amino acid formulas. It is postulated that the higher the 
degree of hydrolysis, the more bitter the taste. PHF whey for-
mula was found to be equivalent to standard CMF in terms of 
infant weight gain/growth and adverse events [71].

3.2.4. Recommendation 7: For infants, we recommend 
against the use of soy milk formula for the prevention of 
allergic disease (strong recommendation/very low certainty 
of evidence)  Despite the benefits of exclusive breastfeeding, 
some infants receive formula (mostly CM or soy milk) as either 
primary or supplementary feeding. CMF use has been associated 
with allergic disease and food reactions in both infants and 
children. Meanwhile, soy protein is assumed to be less antigenic 
than CM, hence its use as an alternative for CMF. However, soy 
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protein has also been reported to cause some allergic diseases, 
including food allergies [42]. Given these conflicting results, 
the primary aim of this review is to determine the role of soy 
formulas in preventing allergy.

There are 3 systematic reviews that synthesized the available 
evidence on soy formula use for the prevention of allergy. The 
most recent unpublished systematic review and meta-analysis 
was a local study done by Yu et al. in 2022 on soy milk for-
mula for the prevention of allergic disease. Databases included 
in the search for studies until July 31, 2022, were as follows: 
the Cochrane Library, PubMed, TRIP Database, Ovid, Google 
scholar, HERDIN, WHO ICTRP, and clinicaltrials.gov. A total 
of 8 studies were included in their review, with 1,139 patients 
in the soy milk group and 1,297 patients in the CMF group. 
This systematic review was assessed to have moderate quality 
according to AMSTAR 2. All 8 included studies were deemed to 
have some risk of bias [69].

Search for additional RCTs since July 2022 yielded 1 RCT by 
Sakihara et al. [72]. This was assessed to be at low risk of bias 
using the Cochrane risk of bias assessment tool. Results from 
the 9 RCTs were pooled in this review.

Of the 9 studies, 6 studies reported the outcome of atopic 
dermatitis, 6 reported on asthma, 5 reported on allergic rhinitis, 
and 3 studies reported on food allergy. Five studies measured the 
outcome during infancy, 5 studies measured the outcome during 
childhood years, and 3 studies measured the outcome during 
adolescence. Seven studies involved only high-risk infants with 
a family history of atopy, 1 study involved both high- and low-
risk infants while 1 study involved only low-risk infants with no 
family history of atopy.

Pooled analysis from the 9 included studies (using the time 
point with the lowest risk of attrition bias) showed a possible 
increase in the risk of developing allergic disease among partici-
pants given soymilk formula compared to CMF, although results 
were not statistically significant (RR: 1.12, 95% CI: 0.98–1.28, 
I2 39%, N = 2916).

Subgroup analysis by time point of outcome measurement 
showed inconclusive results in the development of allergic dis-
ease among infants (RR: 1.11, 95% CI: 0.74–1.68), children 
(RR: 0.97, 95% CI: 0.77–1.22), and adolescents (RR: 1.23, 
95% CI: 0.83–1.81).

Pooled analysis from the 6 studies showed inconclusive evi-
dence for the risk of developing asthma among those given soy 
milk compared to CM (RR: 0.91, 95% CI: 0.64–1.29, I2 = 60%, 
N = 1709).

Subgroup analysis by time point of outcome measurement 
showed inconclusive results in the development of asthma 
among infants (RR: 1.04, 95% CI: 0.07–15.66), children (RR: 
0.93, 95% CI: 0.69–1.25), and adolescents (RR: 1.22, 95% CI: 
0.82–1.82).

Pooled analysis for the risk of atopic dermatitis among 6 
studies revealed a trend toward harm (RR: 1.13, 95% CI: 0.96–
1.33) in high-risk infants who received soy and CMFs.

Subgroup analysis by time point of outcome measurement 
showed a trend towards harm among infants (RR: 1.15, 95% 
CI: 0.96–1.38). Evidence was inconclusive for children (RR: 
1.01, 95% CI: 0.79–1.29).

Pooled analysis from the 5 studies showed inconclusive 
results for the risk of allergic rhinitis among high-risk allergy 
pediatric patients (RR: 0.86, 95% CI: 0.42–1.77, I2 = 83%).

Subgroup analysis by time point of outcome measurement 
showed inconclusive evidence among infants (RR: 1.38, 95% 
CI: 0.29–6.50), children (RR: 1,15, 95% CI: 0.81–1.61), and 
adolescents (RR: 0.48, 95% CI: 0.08–2.88).

Pooled analysis of 3 studies showed a significantly higher 
risk of food allergy among those given soy milk vs those who 
received CM (RR: 1.59, 95% CI: 1.10–2.29, I2 = 0%).

Sakihara et al. [72] was the only study that reported on 
adverse events, specifically the need for hospitalization mostly 
due to respiratory syncytial virus infection occurring among 
pediatric patients. Results showed an inconclusive effect on the 
need for hospitalization for those given soy milk vs those given 
CM (RR: 0.63, 95% CI: 0.30–1.30).

Soymilk acceptability among pediatric patients depends 
largely on the flavor and texture characteristics of the product. 
Soybean-based products like soy milk currently demonstrate 
marketable and feasible acceptance in the market but depend 
on the preference of individual patients. Soymilk infant formula 
cost in the Philippines currently ranges from Php 499 for 200 g 
to Php 1723 for 900 g.

Soy protein-based infant formulas are also a significant 
source of soy-like isoflavones with potential hormone-like 
activities. Infants given these formulas are exposed to 5.7 to 
11.9 mg isoflavones/kg body weight during the first 4 months 
of life. Although there are few human data and only one study 
has reported on reproductive health outcomes in adulthood, this 
must be factored in decision-making for the use of soy-based 
infant formulas [73].

3.2.5. Recommendation 8: We suggest against the use of 
goat’s milk formula for the prevention of allergic disease 
among infants (weak recommendation/low certainty of 
evidence)  Despite the benefits of exclusive breastfeeding, some 
infants receive formula (mostly CM or soy milk) as either primary 
or supplementary feeding. CMF use has been associated with 
allergic disease and food reactions in both infants and children. 
Nonbovine milk formulas (milk from animals other than cows 
and buffaloes) are also being used as a substitute for CMF but 
reports of allergic disease have also been noted [74]. Given these 
conflicting results, the primary aim of this review is to determine 
the role of nonbovine infant formulas in preventing allergy in 
infants and children.

Only 1 double-blind RCT was found reporting food allergy 
among term infants as a secondary outcome. The primary 
objective of the RCT was to determine the nutritional adequacy 
of goat milk infant formulas vs CMF using parameters of infant 
weight, length, and head circumference. Secondary outcomes 
were food allergy, eczema, and wheezing/stridor. Overall risk of 
bias was low using the Cochrane Risk of Bias tool. There was 
no significant benefit in the risk for acquiring wheeze/stridor 
among those given goat’s milk (GM) compared to CM (RR: 
0.85, 95% CI: 0.64–1.14, P = 0.27). There was inconclusive 
effect on the risk of developing food allergy (RR: 1.93, 95% 
CI: 0.18–20.96) and dermatitis (RR: 0.61, 95% CI: 0.33–1.16) 
[75]. There was also inconclusive effect on serious adverse 
events (RR: 1.26, 95% CI: 0.56–2.86). The most common seri-
ous adverse events reported were bronchiolitis and other respi-
ratory infections.

There were 2 observational studies that evaluated the 
cross-reactivity of nonbovine milk with CM among children 
with CM allergy. Both studies were appraised as poor qual-
ity based on the Newcastle–Ottawa Quality Assessment scale. 
The first was by Bellioni-Businco et al. in 1999, which utilized 
GM in double-blind, placebo-controlled oral food challenges 
(DBPCFC). Twenty six children (aged 5 months–7 years) with 
known CM allergy were made to undergo skin prick tests (SPTs) 
with CM and GM and measurement of serum-specific IgE to 
CM and GM. The results showed all children had positive skin 
test responses and serum-specific IgE to both CM and GM. All 
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children had positive DBPCFC results to CM, and 24 of 26 
children had positive DBPCFCs to GM. Main symptoms noted 
during the time of challenge with CM included urticaria, rhini-
tis, wheezing, vomiting, and rush. Meanwhile main symptoms 
during the challenge with GM were urticaria, respiratory symp-
toms, angioedema, vomiting, and rush. The authors concluded 
that GM is not an appropriate substitute for children with cow 
milk allergy (CMA) [74].

The second observational study was by Businco et al. in 2000 
with a similar methodology but used mare’s milk (MM) in 25 
children aged 19 to 72 months with IgE-mediated CMA. Again, 
the children underwent SPTs with CM and MM, and DBPCFCs. 
All children had strong positive skin test responses to CM while 
only 2 children had positive skin test responses to MM. All 26 
children had a positive DBPCFC to CM while only 1 of 26 had 
a positive DBPCFC to MM. Main symptoms in the CM chal-
lenge test were urticaria, rhinitis and/or wheezing, vomiting, and 
angioedema. Only urticaria was reported in the single child with 
a positive SPT to MM. The authors suggested that MM can be 
regarded as a good substitute for CM in most children with severe 
CMA, but a study on tolerability of MM should be done [76].

There were no other studies found comparing clinical out-
comes in children given CM vs other nonbovine mammalian 
milk such as those from buffaloes, sheep, camels, and yaks.

Data have been recently reported on good tolerability param-
eters of GM among infants fed exclusively with GM [74]. 
Equine milk has also been seen to have high tolerability among 
children who are intolerant to CM [76]. However, there are cur-
rently no local studies on acceptance and both GM and MM are 
not widely available, usually produced in local batches. Locally 
produced GM costs around Php 200 for 1 l while commercial 
GM can cost Php 1,200 to Php 1,400 per 300 g. No data have 
been found on the MM cost.

3.3. Complementary feeding

3.3.1. Recommendation 9: We suggest early introduction 
(at 4–6 months of age and when developmentally ready) of 
allergenic foods among high-risk infants for the prevention 
of food allergy (weak recommendation/low certainty of 
evidence). We cannot recommend for or against early 
(at 4–6 months of age and when developmentally ready) 
introduction of allergenic foods among high-risk infants 
for the prevention of atopic dermatitis and wheezing (low 
certainty of evidence)  The WHO recommends that infants 
start receiving complementary foods at 6 months in addition 
to breastmilk. It is during this time, as the WHO notes, when 
breastmilk is no longer sufficient to meet the nutritional 
requirements of infants so other food and liquids may be 
needed along with breastmilk. This has since been considered 
the standard timing of the introduction of complementary food. 
This schedule was also adopted to prevent allergic diseases 
because of the concern of increased gut permeability and 
immaturity of mucosal immunity in young infant [77].

In recent years, there has been a shift in dietary interventions 
for allergy prevention from avoiding sensitization to inducing 
tolerance to allergens [78]. This is due to the increasing number 
of allergic diseases despite recommendations for delayed food 
introduction.

The largest immune area in our body is the gastrointestinal 
mucosa; hence, it plays a major role in systemic immune tol-
erance [79]. A discussion paper by Prescott et al. [80] hypoth-
esized that tolerance is antigen/allergen dependent and that 
exposure to these allergens during a “critical early window” is 

important in the process. This critical window period for the 
introduction of allergens coincides with the establishment of 
healthy gut colonization among infants that enables tolerance 
to self-antigens and allergens. Delays in, or too early, coloni-
zation or exposure to allergens can lead to disruption of oral 
tolerance and consequently, allergic diseases. Although the 
exact timing of this critical window has yet to be established, 
Prescott in 2008, suggests that this is, most likely, between 4 
and 6 months.

This review summarizes the available evidence of the early 
introduction of allergenic food (defined as introduction less 
than 6 months of age) compared to standard timing of com-
plementary feeding (defined as introduction at 6 months of age 
onwards), which could include allergenic food-on the develop-
ment of allergic diseases.

There are 9 RCTs that evaluated the effect of early introduc-
tion of allergenic food compared to standard timing of intro-
duction on the development of food allergy.

Of the 9 RCTs, 1 evaluated the development of food allergy 
in general (including peanut, CM, wheat, and egg), 2 RCTs eval-
uated the development of peanut allergy, 6 RCTs evaluated the 
development of egg allergy, and 1 RCT evaluated the develop-
ment of both peanut and egg allergy. Of the 9 RCTs, 3 studies 
had a high risk of bias, and 4 studies had an unclear risk of bias, 
and 2 studies were appraised to be of low risk of bias using the 
Cochrane risk of bias tool.

Overall pooled analysis of all 9 RCTs showed significant ben-
efit in the reduction of food allergy among those with early food 
introduction compared to those with standard timing, with RR 
of 0.51 (95% CI: 0.34–0.76). However, there is significant het-
erogeneity (I2 = 64%).

The RCT that evaluated food allergy in general was a 2 × 2 
cluster randomized trial in Sweden [81]. A total of 2,397 infants 
from the general population were assigned to either no inter-
vention group, skin care intervention (application of emollients, 
bath additives, and face cream), food intervention (early com-
plementary feeding of peanut, CM, wheat, and egg starting at 3 
months of age), or both. For the control group, complementary 
feeding was introduced at >6 months of age. The primary out-
come was the development of food allergy to any of the inter-
ventional foods at 36 months old. The study was appraised to 
be of low risk of bias.

There was no significant benefit of the early food intervention 
group compared with the control group on the risk for develop-
ing food allergy (RR: 0.40, 95% CI: 0.15–1.03).

A meta-analysis by Ierodiakonou et al. in 2016 analyzed the 
available evidence on the effect of early introduction of peanuts 
on the development of peanut allergy [81]. This meta-analysis 
was appraised to be of high quality based on AMSTAR 2. In this 
meta-analysis, MEDLINE, EMBASE, Web of science, Central, 
and LILACS databases were searched from January 1946 to 
March 2016 for intervention trials and observational studies 
that evaluated the timing of allergenic food introduction in the 
first year of life on the development of allergic disease or allergic 
sensitization. The meta-analysis included 2 RCTs (N = 1,796), 
which the authors assessed to have an unclear risk of bias that 
was related to blinding of the outcome assessment. Additional 
search of literature from March 2016 did not yield any addi-
tional studies.

In the first RCT, the Learning Early About Peanut Allergy 
study, the early introduction of peanuts was started between 4 
and 11 months old. For the control group, peanuts were intro-
duced at 5 years old [82]. In the second RCT, the Enquiring 
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About Tolerance study, peanuts were introduced along with 
other allergenic foods as early as 3 months old. For the control 
group, peanuts were introduced after 6 months [83].

Pooled analysis of the 2 RCTs showed a significantly reduced 
risk of peanut allergy with early introduction of peanuts (RR: 
0.29, 95% CI: 0.11–0.74). However, there was significant het-
erogeneity (I2 = 66%).

There were 6 RCTs (N = 2662) that evaluated egg allergy. 
Using the Cochrane risk of bias tool, 2 studies were appraised to 
have an overall high risk of bias, 3 studies had an overall unclear 
risk of bias, and 1 study had a low risk of bias. Of the 6 RCTs, 
4 studies introduced egg at 4 to 6 months, 1 RCT introduced 
egg starting at 6 months, and 1 RCT at 8 months. The studies 
did not explicitly mention when eggs were introduced in the 
control group.

Pooled analysis of the 6 RCTs showed that there was a signif-
icant reduction in the development of egg allergy among those 
with early introduction of egg compared to standard timing of 
egg (RR: 0.60, 95% CI: 0.43–0.94, I2 = 49%).

There was one prospective cohort study that evaluated the 
effect of early introduction of fish (less than 6 months old) com-
pared to standard timing of introduction (9 months) on the 
development of atopic dermatitis. This study was appraised to 
be of fair quality using the Newcastle–Ottawa scale. The study 
showed significantly decreased odds of developing eczema 
among those given fish at <6 months of age compared to 6 
months or more (OR: 0.70, 95% CI: 0.60–0.82) [84].

A systematic review by Waidyatillake et al. synthesized the 
data on the effect of the timing of the introduction of eggs on 
the development of eczema [85]. This systematic review was 
appraised to be of high quality based on AMSTAR 2. PubMed 
and EMBASE databases were searched using the terms solid 
“food,” “complementary,” and “eczema” until February 18, 
2017. This review included 2 RCTs involving high-risk infants 
given eggs starting at 4 months (N = 1,005), compared to the 
standard timing of introduction (8–10 months). Search of addi-
tional studies since February 2017 yielded no additional RCTs.

Of the 2 RCTs, 1 was appraised to have an unclear risk of 
bias due to unclear selection and detection bias, while the other 
was appraised to have a low risk of bias.

Pooled analysis of the 2 RCTs showed no significant benefit 
of early introduction of eggs to the risk of eczema (RR: 0.90, CI: 
0.70–1.16, I2 = 0).

There are no RCTs or observational studies that evaluate the 
effect of early introduction of allergenic food at <6 months on 
the development of allergic rhinitis.

A thorough search in PubMed, Cochrane, and HERDIN using 
search terms solid food, timing of introduction, and asthma for 
published studies until August 1, 2022, was done. Only one RCT 
was noted. Palmer et al. [86] investigated the effect of early intro-
duction of egg using pasteurized raw whole egg powder mixed 
with solid foods (at 4–6 months) compared with color-matched 
rice powder on the development of wheeze at 12 months of age 
as one of their secondary outcomes. The RCT was appraised to 
be of unclear risk of bias regarding allocation concealment and 
blinding of outcome assessment. Results showed inconclusive 
evidence on the occurrence of wheeze between the intervention 
and control groups (RR: 1.12, 95% CI: 0.87–1.45, P = 0.39).

Locally, the Department of Health has ordered that infants 
should be exclusively breastfed for the first 6 months of life to 
achieve optimum growth and development. This means that no 
other food or drinks (including water) should be given before 
that. In the same administrative order, special considerations on 

feeding were stated depending on the infant’s condition or cir-
cumstance they are in. However, there was no mention of feed-
ing advice for the prevention of allergic diseases [87].

3.3.2. Recommendation 10: We cannot recommend for 
or against high diet diversity according to the number of 
food groups among infants and children less than 2 years 
for the prevention of allergic disease (very low certainty of 
evidence)  There has been considerable interest not only in the 
timing of solid food introduction but also in the effect of infant 
diet diversity in preventing allergic diseases. Dietary diversity 
(DD) is defined as the number of different foods or food groups 
consumed over a given reference period [88]. It is hypothesized 
that exposure to diverse food antigens and bacteria during 
infancy modulates immune tolerance, thereby affecting the later 
development of allergic diseases. Although the definition of a 
“highly” diverse diet is not yet standardized, it commonly refers 
to the WHO definition of children 6 to 23 months of age who 
consume foods and beverages from at least 5 of 8 defined food 
groups during the previous day. High DD during early years 
is believed to prevent the development of allergic diseases by 
exposing the gut microbiota to diverse foods, increasing the 
intake of fiber and nutrients such as omega-3 fatty acids, and 
promoting the development of immune tolerance [89, 90]. 
Low DD has been associated with decreased gene expression 
of Foxp3, a key transcription factor for regulatory T cells [91].

There are 19 observational studies that evaluated the associ-
ation of diet diversity with the development of asthma, allergic 
rhinitis, food allergy, and atopic dermatitis [91–107]. Eighteen 
prospective cohort studies based on birth cohort data from 
Canada, China, Europe (Austria, Finland, France, Germany, 
Switzerland), Korea, New Zealand, and the United Kingdom 
were included. One case–control study of children 3 to 24 
months old from Italy who were newly diagnosed with atopic 
dermatitis was included as well. DD was measured mainly 
through questionnaires or structured interviews. Studies classi-
fied diet diversity according to quartiles or predefined cutoffs, 
or as a continuous variable. Cutoffs used for defining a highly 
diverse diet differed across studies. Some studies defined high 
DD at 6 months as the inclusion of at least 5 food groups in an 
infant’s diet [96, 97, 99], while others used lower (at least 3) [98, 
108] or higher (at least 7) cutoffs [104, 105]. High DD at 12 
months was defined in some studies as consumption of at least 
8 food groups [98, 108], while others defined it as consumption 
of 10 to 11 food groups [97, 105]. Some studies did not define 
specific cutoffs, but reported ORs scaled per interquartile range 
increase (ie, continuous OR). The categorization and number of 
food groups varied widely across the included studies as well.

Of the 19 included studies, 5 reported on the association of 
DD with the development of asthma, 3 on allergic rhinitis, 3 on 
food allergy, and 15 on atopic dermatitis. Eleven studies were 
appraised to have good quality, while 8 studies were appraised 
as fair quality.

Pooled analysis from the aOR of 5 prospective cohort stud-
ies [97, 101, 105, 107] showed a slight benefit in reducing the 
odds of developing asthma among those who had high DD at 
12 months compared to those with low DD (OR: 0.88, 95% CI: 
0.78–0.98). Subgroup analysis according to the age, when the 
outcome was assessed, showed a statistically significant reduc-
tion in odds only in the 5 years old subgroup (OR: 0.85, 95% 
CI: 0.75–0.96, I2 8%), but not in the 1-year (OR: 1.23, 95% CI: 
0.58–2.61) and 2-year (OR: 0.99, 95% CI: 0.79–1.22, I2 = 0%) 
subgroups.

Pooled analysis of 3 prospective cohort studies [91, 101, 105] 
showed inconclusive association between diet diversity at 4 to 
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6 months and the development of asthma (OR: 1.22, 95% CI: 
0.54–2.76, I2 = 62%).

Three prospective cohort studies reported on the relationship 
between diet diversity and the development of allergic rhinitis 
[91, 101, 105]. Pooled analysis showed that diet diversity at 
4 to 6 months (OR: 1.03, 95% CI: 0.50–2.11, I2 = 58%) or 
diet diversity at 12 months (OR: 0.97, 95% CI: 0.78–1.19, I2 = 
68%) were not significantly associated with the development of 
allergic rhinitis at 3 to 15 years old.

There were 3 prospective cohort studies that reported on the 
relationship between infant diet diversity and the development 
of food allergy. Two studies [98, 102] defined food allergy based 
on a positive oral food challenge test and convincing clinical 
history with positive serum-specific IgE or positive SPT, while 
1 study defined food allergy as a parental report of a doctor-
diagnosed food allergy. Lee et al. reported only on egg allergy, 
while the other 2 studies reported on food allergy in general.

Pooling the aOR of 2 cohort studies [98, 102], the analy-
sis showed an inconclusive association of a diverse diet at 4 to 
6 months old with the development of food allergy at 1 year 
of age (OR: 0.69, 95% CI: 0.37–1.31, I2 = 16%). Based on 1 
study, high diet diversity demonstrated a trend toward benefit 
in preventing food allergy at 2 years of age (OR: 0.78, 95% 
CI: 0.61–1.00). The same study reported that high diet diversity 
significantly reduced the odds of food allergy at 3 years (OR: 
0.71, 95% CI: 0.57–0.87) and >5 years (OR: 0.75, 95% CI: 
0.60–0.93).

Pooled analysis of aOR of 2 studies [91, 98] showed that 
a diverse diet at 12 months showed a trend toward benefit in 
reducing the odds of developing food allergy (OR: 0.79, 95% 
CI: 0.64–0.99, I2 = 0%) as well.

We identified 15 studies (14 prospective cohort studies from 
7 birth cohorts; and 1 case–control study) that evaluated the 
relationship between diet diversity and development of atopic 
dermatitis. Only 9 studies provided enough data for inclusion 
in the meta-analysis.

Fergusson et al. first reported in 1981 the possible association 
between diet diversity and the development of atopic dermatitis, 
based on birth cohort data (Christchurch Child Development 
Study) from New Zealand. In 4 separate publications, they 
reported that increased diet diversity at 4 months (4+ food 
groups) was associated with a higher incidence of atopic der-
matitis at 2 years old [92], 3 years old [93], and up to 10 years 
old [94, 95]. However, the authors did not report crude or aOR, 
precluding the studies’ inclusion in our quantitative analysis.

Since Fergusson’s initial report, additional prospective stud-
ies have been published, mostly based on data from large 
birth cohorts (ie, German Infant Nutritional Intervention 
[GINI]-9 study Life-style factors on the Development of the 
Immune System and Allergies in East and West Germany [LISA] 
[14–16], DIPP [Type 1 Diabetes Prediction and Prevention] 
[20], PASTURE [Protection Against Allergy–Study in Rural 
Environments]/EFRAIM [Mechanism of Early Protective 
Exposures on Allergy Development] [21]). Pooled analysis of 
aOR from 6 studies showed no significant association between 
diet diversity at 4 to 6 months and the development of atopic 
dermatitis (OR: 1.07, 95% CI: 0.80–1.42, I2 = 72%). Subgroup 
analysis according to age showed a significant reduction in the 
odds of developing atopic dermatitis at 2 years old, based on 1 
case–control study. There was no significant association between 
diet diversity at 4 to 6 months and the development of atopic 
dermatitis at 1 year of age (OR: 0.98, 95% CI: 0.84–1.14) and 
3 years of age (OR: 0.91, 95% CI: 0.51–1.61). On the other 

hand, there was a significant increase in the odds of developing 
atopic dermatitis at 5 to 7 years old among those with high diet 
diversity (OR: 1.41, 95% CI: 1.21–1.64, I2 = 0%) based on 3 
prospective cohort studies [109].

Pooled analysis of aOR from 5 prospective cohort studies did 
not show a significant association between diet diversity at 12 
months and the development of atopic dermatitis (OR: 0.88, 
95% CI: 0.76–1.02, I2 = 64%). On subgroup analysis, signifi-
cant reduction in atopic dermatitis was evident only at 3 years 
(OR: 0.77, 95% CI: 0.67–0.87, I2 = 0%), but not at 1 year (OR: 
0.86, 95% CI: 0.72–1.04, I2 = 0%) or >5 years (OR: 1.02, 95% 
CI: 0.80–1.29, I2 = 56%).

One study reported on the association between diet diversity 
at 24 months and the development of atopic dermatitis. Stampfi 
et al. [110] showed no significant association between diet 
diversity at 24 months and the development of atopic dermatitis 
at 3 to 6 years old (OR: 0.89, 95% CI: 0.73–1.09).

Markevych et al. performed subgroup analysis according to 
the presence of early skin symptoms to test the impact of reverse 
causality. They reported that children in the highest quartile 
who were introduced to all 8 food groups during the first year 
of life had lower odds of developing eczema up to age 15 years 
compared with children in the lowest quartile with a maximum 
of 5 food groups (OR: 0.67; 95% CI, 0.48–0.94). However, 
this association was not evident after stratification according 
to the presence of early skin symptoms (OR: 0.91, 95% CI: 
0.82–1.01) or absence of early skin symptoms (OR: 1.02, 95% 
CI: 0.85–1.22). They speculated that children with more severe 
early skin symptoms are more likely to be forced into dietary 
restrictions. Thus, the subgroup with the most severe symptoms 
had the lowest food diversity while at the same time being at 
the highest risk of developing allergic sensitization later in life. 
Using this low-food-diversity, high-allergy-risk subgroup as a 
reference category might give a false impression that higher food 
diversity is protective [101].

Socioeconomic status and cultural factors may affect the 
types of foods that would comprise a diverse diet of an infant.

Observational studies cannot rule out confounding and 
reverse causality completely, and therefore, randomized inter-
ventional studies are needed to further investigate the impact of 
food diversity on allergic diseases.

3.4. Supplementation

3.4.1. Recommendation 11: We suggest probiotics 
supplementation prenatally continuing postnatally (given 
to breastfeeding mothers and/or directly to the infants) for 
the prevention of atopic dermatitis (weak recommendation/
low certainty of evidence). We suggest against probiotics 
supplementation for the prevention of asthma, food allergy, 
and allergic rhinitis (weak recommendation/low certainty 
of evidence)  Probiotics are live microorganisms that can 
provide health benefits when taken as a food supplement [111]. 
An infant’s intestinal microbiota is formed early in life and is 
sensitive to various factors such as the mother’s microbiota, 
mode of delivery, and infant’s diet. The microbiota hypothesis 
of the development of allergic disease proposes that intestinal 
microbiota dysbiosis is related to an increase in allergic disease, 
hence manipulation of the gut microbiota may help prevent 
allergic disease [112]. Studies on probiotic supplementation in 
pregnant mothers and infants show a potential reduction in the 
development of allergic diseases [113].

A systematic review by Du et al. published in 2019 synthe-
sized the available evidence on the effect of probiotic use on the 
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development of childhood asthma. This review was appraised to 
be of high quality using AMSTAR 2. In this systematic review, 
MEDLINE, Web of Science, the Cochrane Library, Scopus, and 
Chinese databases were searched for published randomized 
clinical trials from 2000 until 2018, evaluating the impact of 
probiotic supplementary therapy on the diagnosis of childhood 
asthma. A total of 37 RCTs were identified for eligibility in the 
review, but only 13 RCTs had adequate data to be included in 
the meta-analysis. Of the 13 studies included, all 11 were rated 
as high quality and 2 were rated as low quality [114].

Search of literature since January 2018 yielded 3 additional 
randomized, double-blind placebo-controlled trials evaluating 
the effect of probiotic use on the development of childhood 
asthma [115–117]. Of the 3 RCTs, 1 is evaluated with an overall 
low risk of bias [115], while the other 2 are evaluated with over-
all some concerns for bias [116, 117]. Results from 16 studies 
were included in this evidence summary.

Of the 16 studies, 7 studies administered probiotics postna-
tally to infants, and 9 studies administered probiotics to both 
pregnant women and infants. Six studies used Lactobacillus 
rhamnosus GG (LGG), 1 study used Lactobacillus paracasei, 1 
study used Bifidobacterium animalis, and 9 studies used mixed 
strains such as mixture of Lactobacillus salivarius, L. paracasei, 
B. animalis subsp. lactis, and Bifidobacterium bifidum, mixture 
of LGG, B. animalis subsp. lactis, and Lactobacillus acidoph-
ilus, mixture of LGG, Bifidobacterium infantis, Streptococcus 
thermophilus, Bifidobacterium lactis, L. paracasei, B. animalis 
subsp. lactis, and Bifidobacterium longum, mixture of L. rham-
nosus, Bifidobacterium breve, and Propionibacterium freuden-
reichii subsp. Shermanii JS, mixture of B. infantis, Streptococcus 
thermophilus, and B. lactis, and a combination of LGG and B. 
animalis subsp. lactis (BB-12). The outcome asthma was evalu-
ated at 1 year old to 11 years of age.

Pooled analysis from the 16 studies (N = 5,079) did not show 
a significant reduction in the risk of developing asthma among 
participants given probiotics supplementation compared to pla-
cebo (RR: 0.90, 95% CI: 0.79–1.03, I2 = 0%).

Subgroup analyses on the effect of probiotics on the develop-
ment of asthma according to types of strain, timing of supple-
mentation, duration of probiotics supplementation, and family 
history of atopy were done. Subgroup analysis on the develop-
ment of asthma stratified according to types of probiotics strain 
did not show significant reduction in single strain probiotics 
supplementation (RR: 0.79, 95% CI: 0.61–1.01, I2 = 7%, 7 
RCTs, n = 1,391) and on mixed strain probiotics supplementa-
tion (RR: 0.95, 95% CI: 0.81–1.11, I2 = 0%, 9 RCTs, n = 3,688) 
compared to placebo.

Subgroup analysis of the development of asthma stratified 
according to timing of probiotics use did not show significant 
benefit for probiotics supplementation given at both the pre-
natal and postnatal periods (RR: 0.94, 95% CI: 0.80–1.09, I2 
= 0%, 9 RCTs, n = 3,686), and those given at postnatal period 
(RR: 0.80, 95% CI: 0.61–1.04, I2 = 13%, 7 RCTs, n = 1,393) 
compared to placebo.

Subgroup analysis of the development of asthma stratified 
according to the duration of probiotics supplementation did 
not show significant reduction across groups, including those 
given for less than 6 months (RR: 0.89, 95% CI: 0.52–1.51, I2 = 
53%, 4 RCTs, n = 867); those given for more than or equal to 
6 months up to less than 12 months (RR: 0.92, 95% CI: 0.78–
1.09, I2 = 0%. 11 RCTs, n = 3,); and those given 12 months or 
more (RR: 0.82, 95% CI: 0.59–1.15, I2 = 0%, 1 RCT, n = 524) 
compared to placebo.

Subgroup analysis of the development of asthma stratified 
according to family history of atopy did not show significant 
reduction in probiotic supplementation across subgroups, 
including those who are high risk (RR: 0.88, 95% CI: 0.75–
1.02, I2 = 44%, 11 RCTs, n = 3,798) and those who have general 
risk (RR: 0.99, 95% CI: 0.75–1.32, I2 = 0%, 5 RCTs, n = 1,281) 
compared to placebo.

A systematic review by Garcia-Larsen et al. published in 2018 
synthesized the available evidence on the effect of probiotic use 
on the development of food allergy. This review was appraised 
to be of high quality using AMSTAR 2. In this systematic review, 
The Cochrane Library, EMBASE, Literatura Latino Americana 
em Ciências da SauÂde (LILACS), MEDLINE, and Web of 
Science databases were searched until December 15, 2017, for 
RCTs evaluating the impact of probiotic supplementation on the 
development of food allergy. A total of 28 RCTs were identified 
for eligibility in the review, but only 10 RCTs had adequate data 
to be included in the meta-analysis. Of the 10 studies, 7 were 
rated as high quality and 3 were rated as low quality [118].

Search of literature since December 15, 2017, yielded 3 addi-
tional randomized, double-blind placebo-controlled trials eval-
uating the effect of probiotic use on the development of food 
allergy. All the additional RCTs are evaluated with overall some 
concerns for bias [116, 117, 119]. Results from 13 studies were 
included in this evidence summary.

Of the 13 studies, 1 study administered probiotics prena-
tally to pregnant women, 7 studies administered probiotics 
postnatally to infants, and 5 studies administered probiotics to 
both pregnant women and infants. Two studies used LGG, 1 
study used Lactobacillus reutri, 1 study used L. acidophilus, 1 
study used L. paracasei, 1 study used B. animalis, and 8 studies 
used mixed strains such as mixture of B. bifidum, B. animalis, 
L. acidophilus; mixture of Escherichia coli and Enterococcus 
faecalis; mixture of L. rhamnosus, B. breve, P. freudenreichii 
subsp. Shermanii JS; combination of B. bifidum, B. lactis (B. 
infantis), and Lactococcus lactis; mixture of L. salivarius, L. 
paracasei, B. animalis subsp. lactis; mixture of B. longum and 
L. rhamnosus; and mixture of B. infantis, S. thermophilus, and 
B. lactis. The outcome of food allergy was evaluated at 1 to 13 
years of age.

Pooled analysis from the 13 studies showed no significant 
difference in the risk of developing food allergy among partic-
ipants given probiotics supplementation compared to placebo 
(RR: 0.95, 95% CI: 0.85–1.07, I2 = 0%, N = 3,815).

Subgroup analyses on the effect of probiotics on the devel-
opment of food allergy according to types of strain, timing of 
supplementation, duration of probiotics supplementation, and 
family history of atopy were done. Subgroup analysis on the 
development of food allergy stratified according to types of 
probiotics strain showed no significant reduction across groups 
including those given with single strain probiotics supplementa-
tion (RR: 0.95, 95% CI: 0.75–1.21, I2 = 0%, 5 RCTs, n = 1,067) 
and those given with mixed strain probiotics supplementation 
(RR: 0.96, 95% CI: 0.84–1.10, I2 = 0%, 8 RCTs, n = 3,506) 
compared to placebo.

Subgroup analysis of the development of food allergy stratified 
according to timing of probiotics use did not show significant 
benefit across groups including those probiotics supplementa-
tion given at prenatal period (RR: 1.01, 95% CI: 0.66–1.55, 
1 RCT, n = 208), those given at prenatal and postnatal period 
(RR: 0.89, 95% CI: 0.74–1.07, I2 = 0%, 5 RCTs, n = 1,917), and 
those given at postnatal period (RR: 1.02, 95% CI: 0.86–1.20, 
I2 = 0%, 7 RCTs, n = 1,783) compared to placebo.
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Subgroup analysis of the development of food allergy strati-
fied according to the duration of probiotics supplementation did 
not show significant reduction across groups, including those 
given for less than 6 months (RR: 1.00, 95% CI: 0.84–1.20, I2 = 
5%, 3 RCTs, n = 867), those given for 6 months up to less than 
12 months (RR: 0.93, 95% CI: 0.77–1.14, I2 = 0%. 6 RCTs, n = 
2,135), and those given for 12 months or more (RR: 0.87, 95% 
CI: 0.67–1.14, I2 = 0%, 3 RCTs, n = 603) compared to placebo.

Subgroup analysis of the development of food allergy strati-
fied according to family history of atopy did not show a signif-
icant reduction in probiotic supplementation across subgroups, 
including those who are high risk (RR: 0.94, 95% CI: 0.84–
1.06, I2 = 0%, 10 RCTs, n = 3,128) and those who are general 
risk (RR: 1.07, 95% CI: 0.64–1.81, I2 = 0%, 3 RCTs, n = 685) 
compared to placebo.

A systematic review by Tan-Lim et al. published in 2021 
synthesized the available evidence of the association between 
the use of probiotics and the development of atopic dermatitis. 
This review was appraised to be high quality using AMSTAR 2. 
In this review, Cochrane Library, MEDLINE, TRIP Database, 
Centre for Research and Dissemination, unpublished articles, 
and clinical trial registries were searched until April 12, 2020, 
for RCTs on the effect of probiotics use in the development of 
atopic dermatitis. The review included 21 RCTs, 5 RCTs were 
evaluated to have an overall high risk of bias, 10 RCTs had over-
all some concerns for bias, and 6 RCTs had a low risk of bias 
[120]. Two studies compared 2 different interventions to pla-
cebo [121, 122].

Search of literature since April 12, 2020, yielded no additional 
RCT evaluating the effect of probiotics use on the development 
of atopic dermatitis. There are 3 ongoing RCTs registered on 
clinicaltrials.gov evaluating the effect of probiotics use on the 
development of atopic dermatitis with the following study iden-
tifiers: NCT05607511, NCT00894816, and NCT00113659.

Of the 21 studies, 2 studies administered probiotics prena-
tally to pregnant women, 9 studies administered probiotics 
postnatally to infants, and 10 studies administered probiotics to 
both pregnant women and infants. Seven studies used L. rham-
nosus, 1 study used L. reutri, 1 study used L. acidophilus, 1 
study used L. paracasei, 1 study used B. animalis, and 12 studies 
used mixed strains such as mixture of L. salivarius, L. paracasei, 
B. animalis subsp. lactis, and B. bifidum, combination of LGG, 
B. animalis subsp. lactis, and L. acidophilus, mixture of LGG 
and B. lactis, mixture of B. bifidum, B. animalis, and L. acidoph-
ilus, combination of E. coli and E. faecalis, combination of B. 
bifidum, B. lactis (B. infantis), and Lactococcus lactis, mixture 
of B. infantis, S. thermophilus, and B. lactis, and combination 
of L. rhamnosus and B. longum. The outcome atopic dermatitis 
was evaluated at 6 months to 13 years of age.

Pooled analysis from the 21 studies shows a significant reduc-
tion in the risk of developing atopic dermatitis among partic-
ipants given probiotics supplementation compared to placebo 
(RR: 0.76, 95% CI: 0.66–0.88, I2 = 58%, N = 5,057). Sensitivity 
analysis done by pooling the studies with an overall low risk of 
bias still showed a significant reduction on the development of 
atopic dermatitis with probiotics supplementation (RR: 0.76, 
95% CI: 0.65–0.88, I2 = 37%, 6 RCTs, n = 1,872) compared 
to placebo.

Subgroup analyses on the effect of probiotics on the develop-
ment of atopic dermatitis according to types of strain, timing of 
supplementation, duration of probiotics supplementation, and 
family history of atopy were done. Subgroup analysis on the 
development of atopic dermatitis stratified according to types of 

probiotics strain showed significant reduction with mixed strain 
probiotics supplementation (RR: 0.69, 95% CI: 0.55–0.86, I2 = 
70%, 11 RCTs, n = 2,706) compared to placebo. Those given 
with single strain probiotics, supplementation did not show a 
reduction in the development of atopic dermatitis (RR: 0.85, 
95% CI: 0.72–1.00, I2 = 31%, 10 RCTs, n = 2,351) compared 
to placebo.

Subgroup analysis of the development of atopic dermatitis 
stratified according to timing of probiotics use shows significant 
benefit for probiotics supplementation given during the prenatal 
and postnatal periods (RR: 0.71, 95% CI: 0.58–0.88, I2 = 69%, 
10 RCTs, n = 2,658), while those given probiotic supplementa-
tion during the prenatal period (RR: 0.83, 95% CI: 0.61–1.13, 
I2 = 0%, 2 RCTs, n = 382) and those given during the postnatal 
period (RR: 0.87, 95% CI: 0.72–1.05, I2 = 33%, 9 RCTs, n = 
2,017) did not show a significant reduction in the development 
of atopic dermatitis compared to placebo.

Subgroup analysis of the development of atopic dermatitis 
stratified according to the duration of supplementation shows 
significant reduction on those given probiotics for less than 6 
months (RR: 0.62, 95% CI: 0.43–0.91, I2 = 80%, 5 RCTs, n = 
1,336) and those given probiotics for 12 months or more (RR: 
0.80, 95% CI: 0.65–0.99, I2 = 21%. 4 RCTs, n = 991) compared 
to placebo. Those given probiotic supplementation for 6 months 
up to less than 12 months did not show a significant reduction 
in the development of atopic dermatitis compared to placebo 
(RR: 0.83, 95% CI: 0.69–1.01, I2 = 43%. 11 RCTs, n = 2,488).

Subgroup analysis of the development of atopic dermatitis 
stratified according to family history of atopy showed a signifi-
cant reduction in probiotic supplementation with high risk for 
atopy (RR: 0.75, 95% CI: 0.65–0.88, I2 = 59%, 16 RCTs, n 
= 3,882). There was no significant benefit of probiotic supple-
mentation for those with a general risk for atopy (RR: 0.81, 
95% CI: 0.56–1.17, I2 = 53%, 5 RCTs, n = 1,175) compared 
to placebo.

A systematic review by Cuello-Garcia et al. published in 2015 
synthesized the available evidence of the association between 
the use of probiotics and the development of allergic rhinitis. 
This review was appraised to be high quality using AMSTAR 2. 
In this review, Cochrane Central Register of Controlled Trials, 
Ovid MEDLINE, and Ovid Embase databases were searched 
until December 2014 for RCTs on the effect of probiotics use 
in the development of allergic rhinitis. The review included 5 
RCTs. Three studies are evaluated to have an overall low risk of 
bias, while 2 studies are evaluated to have overall some concerns 
for bias [123].

Search of literature since December 2014 yielded 7 additional 
randomized, double-blind placebo-controlled trials evaluating 
the effect of probiotic use on the development of allergic rhinitis 
[116, 122–128]. One of the studies is a follow-up study of one 
study included in the systematic review [122]. Of the 7 RCTs, 
4 were evaluated with an overall low risk of bias [122–125], 2 
were evaluated with overall some concerns for bias [116, 119], 
and 1 was evaluated with a high risk of bias [127]. Results from 
11 studies were included in this evidence summary.

Of the 11 studies, 3 studies administered probiotics postna-
tally to infants and 8 studies administered probiotics to both 
pregnant women and infants. Four studies used L. rhamnosus, 1 
study used L. reutri, 1 study used B. animalis, and 6 studies used 
mixed strains such as a mixture of L. salivarius, L. paracasei, B. 
animalis subsp. lactis, B. bifidum, combination of L. rhamnosus 
and B. breve, mixture of L. rhamnosus and B. longum, combi-
nation of L. rhamnosus, B. breve, and P. freudenreichii subsp. 
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Shermanii JS, combination of LGG and B. animalis subsp. lac-
tis, L. acidophilus, mixture of LGG and B. lactis, and mixture 
of B. bifidum, B. animalis, and L. acidophilus. The outcome, 
allergic rhinitis, was evaluated at 6 months to 11 years of age.

Pooled analysis from the 11 studies did not show a significant 
difference in the risk of developing allergic rhinitis among par-
ticipants given probiotics supplementation compared to placebo 
(RR: 1.01, 95% CI: 0.90–1.14, I2 48%, N = 4,117).

Subgroup analyses on the effect of probiotics on the develop-
ment of allergic rhinitis according to types of strain, timing of 
supplementation, duration of probiotics supplementation, and 
family history of atopy were done. Subgroup analysis on the 
development of allergic rhinitis stratified according to types of 
probiotics strain showed a significant reduction in single strain 
probiotics supplementation (RR: 0.80, 95% CI: 0.66–0.97, I2 
= 31%, 5 RCTs, n = 1,215) compared to placebo. There was 
a trend toward harm in the development of allergic rhinitis in 
mixed strain probiotics supplementation compared to placebo 
(RR: 1.13, 95% CI: 0.98–1.31, I2 = 3%, 6 RCTs, n = 2,902).

Subgroup analysis of the development of allergic rhinitis 
stratified according to timing of probiotics use did not show 
significant benefit across groups including those probiotics sup-
plementation given at prenatal and postnatal periods (RR: 0.99, 
95% CI: 0.80–1.22, I2 = 54%, 8 RCTs, n = 3,398) and those 
given at postnatal period (RR: 0.70, 95% CI: 0.41–1.19, I2 = 
0%, 3 RCTs, n = 719) compared to placebo.

Subgroup analysis of the development of allergic rhinitis 
stratified according to the duration of supplementation showed 
significant benefit on those given probiotics for 12 months or 
more compared to placebo (RR: 0.80, 95% CI: 0.65–0.97, I2 
= 0%, 2 RCTs, n = 645). There was no significant benefit in 
the development of allergic rhinitis compared to placebo among 
those given probiotic supplementation for less than 6 months 
(RR: 1.19, 95% CI: 0.68–2.08, 2 RCTs, n = 569). There was a 
trend toward harm for those given probiotics for 6 months until 
less than 12 months (RR: 1.10, 95% CI: 0.95–1.27, I2 = 44%, 
7 RCTs, n = 2,903).

Subgroup analysis of the development of allergic rhinitis 
stratified according to family history of atopy did not show a 
significant reduction in probiotic supplementation across sub-
groups, including those who are high risk (RR: 0.95, 95% CI: 
0.77–1.17, I2 = 53%, 9 RCTs, n = 3,436) and those who have 
general risk (RR: 1.06, 95% CI: 0.45–2.48, 2 RCTs, n = 681).

The systematic review by Tan-Lim et al. published in 2021 
also synthesized the available evidence of the association of the 
use of probiotics and safety outcomes. Only 8 RCTs reported 
adverse events and only 6 RCTs reported serious adverse events 
[120]. There was no significant increase in the risk for adverse 
events among those given probiotic supplementation compared 
to placebo (RR: 0.70, 95% CI: 0.47–1.04 I2 = 0%), and in the 
risk for serious adverse events (RR: 0.90, 95% CI: 0.71–1.13, 
I2 = 0%). Common adverse events reported were spitting-up, 
colic, constipation, gastroenteritis, acute otitis media, and respi-
ratory infections [128–131]. Serious adverse events reported by 
mothers were hypertension, cesarean section, prolonged rup-
tures of membranes, third-degree perineal tear, pyrexia during 
delivery, and acute inflammation of the central nervous system. 
Serious adverse events reported in infants included gastrointes-
tinal disease requiring surgical intervention (obstructed inguinal 
hernia, umbilical hernia), lower respiratory infection requiring 
hospitalization, pneumonia, bronchitis requiring oxygen sup-
plementation, dehydration, urinary tract infection, and seizure 
[129, 131]. Six studies reported no adverse events [116, 122, 

132–135] and 3 studies reported no serious adverse events [124, 
128, 134].

Based on the studies for the prevention of allergic disease, 
probiotics supplementation starts during the prenatal period 
(first trimester until delivery) until the postnatal period (3 
months–2 years). The total cost of treatment per patient would 
be Php 7,500 per month.

3.4.2. Recommendation 12: Among pregnant women or 
infants, we cannot recommend for or against the use of 
prebiotics supplementation for the prevention of atopic 
dermatitis, asthma, food allergy, and allergic rhinitis (low 
certainty of evidence)  The human microbiota, especially 
the gut microbiome, plays an important role in the immune 
programming of the host and in the maintenance of a normal 
gut mucosal barrier. Dysbiosis contributes to immune-mediated 
diseases such as allergies. Prebiotic supplementation has been 
proposed to provide optimal microbial stimulation necessary 
for immune regulation. Prebiotic is presently defined as a 
“substrate that is selectively utilized by host microorganisms 
conferring a health benefit” [136]. It acts as a fermentable 
substrate that induces the production of short-chain fatty acids 
in the gut intestinal microbiota. The most commonly studied 
prebiotics for their immune-mediated health benefits are inulin, 
fructooligosaccharides (FOS), galactooligosaccharides (GOS), 
and xylooligosaccharides (XOS) [137].

A comprehensive and systematic search of local and inter-
national databases was done from database inception until 
January 15, 2023, through MEDLINE, Cochrane CENTRAL, 
HERDIN, Google Scholar, and clinicaltrials.gov using the 
combined MeSH and keywords search on prebiotic, prebiot-
ics, allergy, allergic diseases, atopic dermatitis, atopic eczema, 
eczema, allergic rhinitis, food allergy, asthma or wheeze, inulin, 
FOS, GOS, and XOS. A filter was placed to include only clinical 
trials, RCTs, and meta-analysis. Only studies with the outcomes 
of interest, namely the development of allergic disease, atopic 
dermatitis, asthma, allergic rhinitis, food allergy, and adverse 
events, were included. The references of included studies were 
also hand-searched to identify additional studies that may not 
have appeared in the database search. No language restric-
tions were applied. Subgroup analysis on duration of interven-
tion and timing of supplementation (high vs general risk) was 
planned. Included studies were appraised for risk of bias using 
the Cochrane Risk of Bias Tool. GRADE was used to assess the 
certainty of evidence.

A systematic review by Cuello-Garcia et al. on prebiotics 
for the prevention of allergic diseases was published in 2017 
[138]. This review was assessed to be of moderate quality 
using AMSTAR 2. The review searched the following data-
bases for published RCTs until November 2016: CENTRAL, 
MEDLINE, and EMBASE. There were 6 RCTs included in 
the review on the development of allergic diseases [139–144]. 
Risk of bias was assessed to be high for 3 of the included 
studies due to high attrition bias, and low for the remaining 
3 RCTs.

Search for additional RCTs revealed 5 more RCTs [145–149]. 
Risk of bias was assessed as low for 3 studies and high for 2 
studies. This review includes the results of the 11 RCTs (8 pri-
mary studies and 3 follow-up studies) that evaluate the effect 
of prebiotics compared to no prebiotics on the development of 
allergic diseases.

There were 7 primary RCTs and 2 follow-up studies included 
in this review that evaluated the effect of prebiotic supplementa-
tion on the prevention of atopic dermatitis [140–143, 146–150].  
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The participants in the primary studies were healthy-term 
infants (6 RCT) and preterm infants (1 RCT). There were no 
studies identified where prebiotics were given to pregnant or 
breastfeeding mothers. Of the primary studies, there were 3 
RCTs that included high-risk infants based on family history 
of atopy, 1 RCT on low-risk infants, 1 RCT with both low and 
high-risk infants, and 2 studies that did not state the family 
history of atopy. All prebiotic supplementation was during the 
postnatal period. The prebiotics in the included primary studies 
were part of the infant milk formula (6 RCT) or added to the 
breast milk or preterm formula (1 RCT). The prebiotics given 
were a combination of GOS, FOS, and pectin-derived activated 
oligosaccharides (2 RCT), GOS/FOS (2 RCT), polydextrose/
GOS/FOS (1 RCT), and polydextrose/GOS (1 RCT). The dura-
tion of prebiotic supplementation ranged from 1 to 12 months. 
Comparators were placebo or no prebiotic supplementation. 
The outcome of atopic dermatitis was evaluated at 4 months 
to 5 years.

Pooled analysis of the 7 primary studies showed no significant 
benefit of prebiotics on the risk of developing atopic dermatitis 
among participants given prebiotics supplementation compared 
to placebo/no prebiotics (RR: 0.76, 95% CI: 0.57–1.01, I2 = 
54%, n = 2345). The average follow-up for these 7 studies was 
12 months (range 4–24 months) [139–142, 145–147].

Pooled analysis of the 2 follow-up studies showed inconclu-
sive effect of prebiotics on the risk of atopic dermatitis develop-
ment at 5 years (RR: 0.76, 95% 0.39–1.47; I2 = 64; 2 RCT; n = 
567) [147, 148].

Subgroup analysis according to the duration of prebiotic sup-
plementation showed no significant benefit of prebiotics on the 
risk of developing atopic dermatitis among those who received 
prebiotics for greater than or equal to 6 months (RR: 0.76, 95% 
CI: 0.57–1.03, I2 = 65%, 4 RCT, n = 1,975) compared to pla-
cebo as well as when given for less than 6 months (RR: 0.75, 
95% 0.30–1.87, I2 = 53%, 3 RCT, n = 370).

Subgroup analysis of the development of atopic dermatitis 
stratified according to family history of atopy showed no sig-
nificant benefit of prebiotic supplementation on risk of atopic 
dermatitis among those with high risk for atopy (RR: 0.81, 
95% CI: 0.58–1.13, I2 = 68%, 3 RCTs, n = 1545). There was 
a reduction in the risk of developing atopic dermatitis among 
those with low risk for atopy (RR: 0.60, 95% CI: 0.37–0.98, 1 
RCT, n = 830) compared to placebo.

There were 3 RCTs (n = 340) included in this review on pre-
biotic supplementation and the development of asthma [141, 
144, 146]. The participants were healthy-term infants (2 RCT) 
and preterm infants (1 RCT). There were no studies identified 
where prebiotics were given to pregnant or breastfeeding moth-
ers. There was 1 RCT that included high-risk infants based on 
family history of atopy, 1 RCT regardless of family history of 
atopy, and 1 study that did not state family history of atopy. 
All prebiotic supplementation was during the postnatal period. 
All the prebiotics in the included studies were part of the infant 
milk formula. The prebiotics given were a combination of GOS 
and FOS (3 RCT). The duration of prebiotic supplementation 
ranged from 1 to 6 months. Comparators were no prebiotic sup-
plementation (3 RCT). The outcome of asthma was evaluated at 
4 months to 2 years.

Pooled analysis of the 3 RCTs showed an inconclusive effect 
in the risk of developing asthma among participants given pre-
biotics supplementation compared to no prebiotics (RR: 0.61, 
95% CI: 0.24–1.51, I2 = 63%, n = 340). Based on 1 RCT, the 
risk of the development of asthma was reduced among high-risk 

infants who received prebiotic supplementation compared to 
those with no prebiotic supplementation (RR: 0.37, 95% CI: 
0.14–0.96, n = 134) [144].

Subgroup analysis of the development of asthma stratified 
according to the duration of prebiotic supplementation showed 
reduced risk of developing asthma among those who received 
prebiotics for greater than or equal to 6 months compared to 
placebo (RR: 0.37, 95% CI: 0.14–0.96, 1 RCT, n = 134) [144]. 
This finding was based on the RCT of Arslanoglu et al. where 
participants received extensively hydrolyzed whey CMF supple-
mented with GOS/FOS. The effect of prebiotic supplementation 
was inconclusive when given for less than 6 months (RR: 0.76, 
95% CI: 0.23–2.55, I2 = 64%, 2 RCT, n = 207) [143, 148].

There was only 1 RCT (n = 92) that evaluated the outcome 
of allergic rhinitis. The study was a follow-up study at 5 years 
of healthy-term, nonbreastfed, high-risk infants who received 
extensively hydrolyzed whey formula with GOS/FOS for 6 
months. The outcome of allergic rhinitis was evaluated at 5 
years. Based on this study of Arslanoglu et al., prebiotic supple-
mentation showed an inconclusive effect on the risk of develop-
ing allergic rhinitis compared to no prebiotic supplementation 
(RR: 0.30, 95% CI: 0.07–1.33) [147].

There is only 1 RCT included in this review on prebiotic sup-
plementation and prevention of development of food allergy. 
Healthy-term, high-risk infants (n = 115) were randomized to 
receive infant formula with GOS/FOS or infant formula with-
out prebiotic for 6 months and were evaluated at 18 months. 
Prebiotic supplementation had no significant benefit on the risk 
of developing food allergy compared to no prebiotic supplemen-
tation (RR: 0.28, 95% CI: 0.08–1.00) [141].

There is one RCT included in this review on prebiotic supple-
mentation and prevention of any allergic disease. Healthy-term 
infants, regardless of risk of atopy, were randomized to receive 
infant formula supplemented with GOS or infant formula with-
out GOS starting at 2 months until 12 months. There was a trend 
toward harm for prebiotic supplementation compared to no sup-
plementation (RR: 1.39; 95% CI: 0.91–2.12; n = 264) [143].

There were 3 studies on allergy prevention included in this 
review that reported adverse events of prebiotics. There was 
an inconclusive effect between prebiotic supplementation and 
placebo on adverse events (RR: 1.10, 95% CI: 0.68–1.79 I2 = 
28%, n = 1295). The reported events were diarrhea, vomiting, 
flatulence, retching, bloating, cough, rhinorrhea, and rash [139, 
142, 145].

There are no economic evaluation studies on prebiotic sup-
plementation for the prevention of allergic diseases. The milk 
formula supplemented with prebiotics costs Php 1,365 to 1,396 
per 900 g.

3.4.3. Recommendation 13: Among pregnant women and/
or infants, we suggest against vitamin D supplementation 
for the prevention of allergic outcomes in children (weak 
recommendation/low certainty of evidence)  Vitamin D has 
immunomodulatory effects and can affect several immune cells 
that play a role in allergic disease, including B cells, T cells, 
dendritic cells, and macrophages [151]. Recently, the vitamin 
D status of pregnant women has been linked as a factor 
contributing to childhood asthma [152]. However, the extent of 
the effect of vitamin D status in the development of wheeze and 
asthma later in life is still unclear [153].

There were 7 RCTs that examined the effect of vitamin D in 
pregnant women and/or infants. Five RCTs administered vita-
min D3 (cholecalcifero) only while 1 RCT administered both 
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vitamin D3 and vitamin D2 (ergocalciferol) [154], and 1 RCT 
did not specify [155]. Four RCTs administered vitamin D in 
pregnant women, 2 RCTs administered vitamin D to infants, 
and 1 RCT administered vitamin D to both pregnant women 
and infants. The follow-up period of the trials varied from 6 
months to 6 years. The dosage of Vitamin D for pregnant 
women ranged from 2,800 to 200,000 IU/d [7,9–12], while the 
dosage of vitamin D for infants ranged from 400 to 1,200 IU/d 
[155, 156, 157].

The control groups were placebo with [156, 158, 159, 160] 
or without a lower dose of vitamin D (400 IU/d) [155, 157] or 
no intervention [154].

Four trials have a low risk of bias across all domains. One 
RCT [11] is deemed to have a high risk of bias in blinding par-
ticipants, and 1 RCT [156] has an unclear risk of bias in random 
sequence generation. One RCT [9] has an unclear risk of selec-
tion, performance, and detection biases. Two RCTs had unclear 
risk for other bias (ie, unclear impact of receiving long-chain n-3 
polyunsaturated fatty acid supplement) [158, 159].

Pooled results of 7 RCTs [154,156–160] showed that giving 
vitamin D supplements to pregnant women or infants was not 
associated with a reduced risk of asthma or wheeze (RR: 0.97, 
95% CI: 0.77–1.24; I2 = 30%). Subgroup analysis by the timing 
of supplementation showed inconclusive results for vitamin D 
supplementation among pregnant women (RR: 1.01, 95% CI: 
0.72–1.41), infants (RR: 1.00, 95% CI: 0.70–1.43), and both 
pregnant women and infants (RR: 0.35, 95% CI: 0.10–1.25).

Pooled estimates from 5 RCTs [154,156–158, 160] showed 
no significant difference in the development of atopic dermatitis 
in infants or children (RR: 0.92, 95% CI: 0.80–1.07; I2 = 0%). 
Subgroup analysis by timing of supplementation showed no 
difference in the development of atopic dermatitis for vitamin 
D supplementation among pregnant women (RR: 0.95, 95% 
CI: 0.80–1.13). There were inconclusive results for vitamin D 
supplementation among infants (RR: 0.89, 95% CI: 0.59–1.36).

Three RCTs [154, 159, 160] investigated the effects of vita-
min D supplements on the development of allergic rhinitis. 
There was inconclusive evidence on the effect of vitamin D 
supplementation compared to placebo in the risk of developing 
allergic rhinitis. (RR: 0.99, 95% CI: 0.68–1.46).

Goldring et al. [154] examined the effect of vitamin D sup-
plementation in pregnant women on the risk of developing food 
allergy among their children, while the other group of research-
ers [156] evaluated its effect if given among infants. Although 
the results are not statistically significant, a trend towards harm 
can be observed (RR: 1.42, 95% CI: 0.85–2.36; I2 = 0%).

Goldring et al. found no adverse event related to treatment 
in the offspring. In Chawes et al.’s trial [158], adverse events 
occurred in both groups, but the risk was inconclusive (RR: 
0.90, 95% CI: 0.64–1.28). Intrauterine death was observed in 
1 fetus in the vitamin D group vs 3 fetuses in the control group, 
but results were inconclusive (RR: 0.32, 95% CI: 0.03–3.10). 
Congenital malformations were reported in 17 neonates in 
the vitamin D group vs 23 neonates in the control group (RR: 
0.72, 95% CI: 0.39–1.32), and child hospitalization after birth 
occurred in 32 children in the vitamin D group vs 28 children 
in the control group (RR: 1.11, 95% CI: 0.69–1.80), but again 
the results are inconclusive. Hypercalcemia was not reported in 
any of the studies.

In one exploratory study of determinants of dietary intake 
of pregnant or lactating women by the Philippine government, 
the authors reported that there was no identified need for nutri-
ent supplementation specific to vitamin D in the maternal diet 

[161]. Depending on the number of capsules or soft gels and 
brand, the price of a bottle of vitamin D supplements ranges 
from Php 100 to more than Php 5,000 [162].

3.4.4. Recommendation 14: Among pregnant women and/or 
infants, we suggest against the intake of fish oil supplements 
(omega-3 fatty acids) to decrease the risk of developing 
allergic diseases in children (weak recommendation/low 
certainty of evidence)  Fish oil contains the n-3 fatty acids 
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA). 
Omega-3 fatty acids are reported to have anti-inflammatory 
properties through the reduction of leukocyte chemotaxis, 
decreased production of the inflammatory cytokines and 
reactivity of T cells, and heightened production of inflammation-
resolving agents from EPA and DHA [163].

There are 14 RCTs (with 15 publications) that reported the 
effect of fish oil supplementation on the development of allergic 
diseases. One RCT had a follow-up study to evaluate the effects 
on a later period. Fish oil supplementation was given to pregnant 
or breastfeeding women prenatally through maternal consump-
tion during gestational periods (18–22 week age of gestation to 
delivery) in 8 RCTs [164–172], postnatally during breastfeed-
ing or formula feeding in 5 RCTs [173–177], and both prena-
tally and postnatally (25 week gestational age to 3.5 months 
of breastfeeding) in 1 study [178]. The infants were given fish 
oil through either breastfeeding (mothers taking capsules with 
standardized doses) [175, 177, 178] or adding to infant formula 
[174–178]. The infant formula was either standard milk for-
mula (CMF [174]), high-DHA preterm infant formula [175], 
available in the Danish market [177], or not specified [176]. 
One study did not further describe the supplement preparation 
but mentioned infants receiving fish oil from capsules [173].

The specific doses of fish oil and DHA and n-3 fatty acids 
EPA components across studies varied. The control group also 
differed across studies: olive oil (n = 4 studies), soy oil (n = 4), 
soya bean oil (n = 1), vegetable oil (n = 2), regular diet (n = 1), 
control formula without fish oil component (n = 1), and Sunola 
oil (n = 1). The follow-up durations ranged from 6 months to 
24 years.

Of the 15 studies, 5 were appraised to have low risk of bias, 
8 as unclear risk of bias, and 2 as high risk of bias. The 2 stud-
ies with a high risk of bias were due to unblinded personnel 
[177], high attrition rate [174, 177], and conflict of interest 
[174].

Thirteen studies evaluated the effect of fish oil supplemen-
tation on the development of asthma or wheeze. Asthma was 
defined in 3 studies as a diagnosis of wheezing at least 3 times 
during the first 2 years based on the medical records, episodes 
of wheezing less than 6 weeks apart, or daily use of asthma 
medication. The other 10 studies used symptoms of wheezing as 
their outcome of interest.

Pooled analysis from the 13 studies showed that compared 
to control, maternal supplementation with fish oil was not asso-
ciated with an overall reduced risk of asthma or wheeze (RR: 
0.89, 95% CI: 0.77–1.03).

Subgroup analysis by timing of supplementation showed 
inconclusive results for prenatal (RR: 0.85, 95% CI: 0.68–1.05; 
I2 = 18%), postnatal (RR: 0.95, 95% CI: 0.73–1.22; I2 = 53%), 
and for both pre- and postnatal supplementation (RR: 1.05, 
95% CI: 0.41–2.72) on the risk of developing asthma or wheeze.

Subgroup analysis by dosage showed no significant benefit 
for high doses (RR: 0.81, 95% CI: 0.62, 1.08; I2 = 34%) and 
low doses (RR: 0.96, 95% CI: 0.80–1.14; I2 = 20%) on the risk 
of developing asthma or wheeze.
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Subgroup analysis by fish oil components also showed no sig-
nificant benefit for DHA alone (RR: 0.86, 95% CI: 0.70–1.05) 
and combination of DHA and EPA (RR: 0.91, 95% CI: 0.74–
1.12) on the risk of developing asthma or wheeze.

Eight studies reported the effect of fish oil supplementation 
on developing atopic dermatitis [165, 168, 171, 174, 177–179]. 
Pooled analysis from the 8 studies showed that compared to 
control, maternal supplementation with fish oil was not associ-
ated with an overall reduced risk of atopic dermatitis (RR: 1.00, 
95% CI: 0.82–1.24; I2 = 38%).

Subgroup analysis by the timing of supplementation showed 
inconclusive results when fish oil supplements were given during 
the prenatal period (RR: 1.35, 95% CI: 0.79–2.31), postnatal 
period (RR: 0.97, 95% CI: 0.78–1.19), or both pre- and postna-
tal periods (RR: 0.63, 95% CI: 0.33–1.19) for the risk of devel-
oping atopic dermatitis.

Subgroup analysis by dosage also showed inconclusive results 
for high doses (RR: 1.07, 95% CI: 0.61–1.89; I2 = 54%) and 
low doses (RR: 0.97, 95% CI: 0.78–1.22; I2 = 39%) for the risk 
of developing atopic dermatitis.

Subgroup analysis by fish oil components also showed incon-
clusive results for DHA alone (RR: 0.97, 95% CI: 0.67–1.39, 1 
study) and a combination of DHA and EPA (RR: 1.04, 95% CI: 
0.78–1.39) for the risk of developing atopic dermatitis.

Only 2 studies reported on the effect of fish oil supplemen-
tation on the development of allergic rhinitis. There was also 
inconclusive evidence on the effect of fish oil supplementation 
on the risk of allergic rhinitis (RR: 0.86, 95% CI: 0.47–1.54;  
I2 = 0%) [171, 178].

Five studies reported on the effect of fish oil supplementation 
on the development of food allergies. Pooled analysis showed no 
significant benefit of fish oil supplementation on the risk of food 
allergy (RR: 0.80, 95% CI: 0.54–1.18; I2 = 0%).

Subgroup analysis by timing of supplementation showed incon-
clusive results for prenatal (RR: 0.88, 95% CI: 0.56–1.38; I2 = 0%), 
postnatal (RR: 2.86, 95% CI: 0.34–24.30), and for both pre- and 
postnatal (RR: 0.45, 95% 0.19–1.07) on the risk of food allergy.

Subgroup analysis by dosage also showed inconclusive results 
for high doses (RR: 0.72, 95% CI: 0.17, 3.03; I2 = 43%) and 
for low doses (RR: 0.89, 95% CI: 0.57–1.39; I2 = 0%) on the 
risk of food allergy. All studies reported fish oil supplementation 
with DHA and EPA; therefore, no subgroup analysis by fish oil 
component was done.

One RCT reported nausea (n = 6) and abdominal pain (n = 3) 
as part of the reasons for lactating women discontinuing the fish 
oil supplementation. Another trial on pregnant women without 
the outcomes of interest reported an increased rate of obstetric 
interventions due to the increased length of gestation in the fish 
oil group [179].

In one exploratory study of determinants of dietary intake 
of pregnant or lactating women by the Philippine government, 
the authors reported no identified need for nutrient supplemen-
tation specific to fish oil in the maternal diet. Depending on the 
number of capsules or soft gels and brand, omega-3 fish oil in a 
capsule may cost Php 10 each [180].

Acknowledgements

The authors thank evidence review experts Myzelle Anne J. 
Infantado, Patricia C. Orduña, Katherine Ruth O. Relato, and 
Christdianzen Grace P. Saroca for their assistance with the study.

The development of this guideline is made possible with fund-
ing from PSAAI together with PSPGHAN. Both funding bodies 
did not influence the content of the guidelines.

Conflicts of interest

MSTR received research grants and speaker fees from Abbott 
Nutrition and Nestle Nutrition and also served as a consultant 
on module development for Abbott Nutrition. CSCT-L is the 
primary author for a network meta-analysis on probiotics for 
preventing AD. She also delivered a lecture on the current evi-
dence on probiotics for allergic disease for Unilab. She did not 
participate in the discussion involving probiotics. RDC is the 
editor-in-chief of the Philippine Journal of Allergy. The other 
authors, rest of the members of the steering committee, techni-
cal working group, and consensus panel declared no conflict of 
interest.

Author contributions

All authors contributed to the conception of the guideline, lit-
erature retrieval, and writing of the article. RJCH and CSCT-L 
reviewed and revised the final article.

REFERENCES
	 1.	 Recto MST, Genuino MLG, Castor MAR, Casis-Hao RJ, Tamondong-

Lachica DR, Sales MIV, Tan MG, Mondonedo KS, Dionisio-Capulong 
RC; PSAAI and the PSPGHAN. Dietary primary prevention of aller-
gic diseases in children: the Philippine guidelines. Asia Pac Allergy 
2017;7:102-14.

	 2.	 Department of Health Philippines. Manual for clinical practice guide-
line development. 2018.

	 3.	 Brouwers M, Kho M, Browman G, Burgers J, Cluzeau F, Feder G, 
Fervers B, Graham ID, Grimshaw J, Hanna S, Littlejohns P, Makarski J, 
Zitzelsberger L;  AGREE Next Steps Consortium. AGREE II: advanc-
ing guideline development, reporting and evaluation in health care. 
Can Med Assoc J 2010;182:E839-42.

	 4.	 Shea BJ, Reeves BC, Wells G, Thuku M, Hamel C, Moran J, Moher 
D, Tugwell P, Welch V, Kristjansson E, Henry DA. AMSTAR 2: a crit-
ical appraisal tool for systematic reviews that include randomised 
or non‐randomised studies of healthcare interventions, or both. 
BMJ 2017;358:j4008.

	 5.	 Cruz JE, Fahim G, Moore K. Practice guideline development, grading, 
and assessment. P T 2015;40:854-57.

	 6.	 Halken S, Muraro A, de Silva D, Khaleva E, Angier E, Arasi S, Arshad 
H, Bahnson HT, Beyer K, Boyle R, du Toit G, Ebisawa M, Eigenmann 
P, Grimshaw K, Hoest A, Jones C, Lack G, Nadeau K, O'Mahony 
L, Szajewska H, Venter C, Verhasselt V, Wong GWK, Roberts G; 
European Academy of Allergy and Clinical Immunology Food Allergy 
and Anaphylaxis Guidelines Group. EAACI guideline: preventing 
the development of food allergy in infants and young children (2020 
update). Pediatr Allergy Immunol 2021;32:843-58.

	 7.	 Fälth-Magnusson K, Oman H, Kjellman NI. Maternal abstention from 
cow milk and egg in allergy risk pregnancies. Effect on antibody pro-
duction in the mother and the newborn. Allergy 1987;42:64-73.

	 8.	 Fälth-Magnusson K, Kjellman NIM. Development of atopic disease in 
babies whose mothers were receiving exclusion diet during pregnancy 
- a randomized study. J Allergy Clin Immunol 1987;80:868-75.

	 9.	 Fälth-Magnusson K, Kjellman NI. Allergy prevention by maternal elim-
ination diet during late pregnancy-a 5-year follow-up of a randomized 
study. J Allergy Clin Immunol 1992;89:709-13.

	 10.	 Lilja G, Dannaeus A, Foucard T, Graff-Lonnevig V, Johansson SGO, 
Oman H. Effects of maternal diet during late pregnancy and lactation 
on the development of atopic disease in infants up to 18 months of 
age - in-vivo results. Clin Exp Allergy 1989;19:473-79.

	 11.	 Lovegrove JA, Hampton SM, Morgan JB. The immunological and 
long-term atopic outcome of infants born to women following a milk-
free diet during late pregnancy and lactation: a pilot study. Br J Nutr 
1994;71:22.

	 12.	 Jirapinyo P, Densupsoontorn N, Kangwanpornsiri C, Limlikhit T. 
Lower prevalence of atopic dermatitis in breast-fed infants whose 
allergic mothers restrict dairy products. J Med Assoc Thai 2013;96: 
192-95.

	 13.	 Appelt GK, Chan-Yeung M, Watson WTA, Dimich-Ward H, Ferguson 
A, Manfreda J, Becker AB. Breastfeeding and food avoidance are inef-
fective in preventing sensitization in high-risk children. J Allergy Clin 
Immunol 2004;113(2 Suppl):S99.

D
ow

nloaded from
 http://journals.lw

w
.com

/apallergy by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
yw

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

4/O
A

V
pD

D
a8K

K
G

K
V

0Y
m

y+
78=

 on 09/26/2024



19

Casis Hao et al.  • Volume XXX • Issue XXX • 2024� https://apallergy.org/ 

	 14.	 Venter C, Groetch M, Netting M, Meyer R. A patient-specific approach 
to develop an exclusion diet to manage food allergy in infants and chil-
dren. Clin Exp Allergy 2018;48:121-37.

	 15.	 Castro-Rodriguez JA, Garcia-Marcos L, Sanchez-Solis M, Pérez-
Fernández V, Martinez-Torres A, Mallol J. Olive oil during pregnancy 
is associated with reduced wheezing during the first year of life of the 
offspring. Pediatr Pulmonol 2010;45:395-402.

	 16.	 Chatzi L, Garcia RP, Roumeliotaki T, Basterrechea M, Begiristain H, 
Iñiguez C, Vioque J, Kogevinas M, Sunyer J; INMA Study Group. 
Mediterranean diet adherence during pregnancy and risk of wheeze 
and eczema in the first year of life: INMA (Spain) and RHEA (Greece) 
mother–child cohort studies. Br J Nutr 2013;110:2058-68.

	 17.	 Pellegrini-Belinchón J, Lorente-Toledano F, Galindo PV, González-
Carvajal I, Martín-Martín J, Mallol J, Garcia-Marcos L. Factors asso-
ciated to recurrent wheezing in infants under one year of age in the 
province of Salamanca, Spain: is intervention possible? A predictive 
model. Allergol Immunopathol (Madr) 2016;44:393-399.

	 18.	 Bédard A, Northstone K, Henderson AJ, Shaheen SO. Mediterranean 
diet during pregnancy and childhood respiratory and atopic outcomes: 
birth cohort study. Eur Respir J 2020;55:1901215.

	 19.	 Chatzi L, Torrent M, Romieu I, Garcia-Esteban R, Ferrer C, Vioque J, 
Kogevinas M, Sunyer J. Mediterranean diet in pregnancy is protective 
for wheeze and atopy in childhood. Thorax 2008;63:507-13.

	 20.	 De Batlle J, Garcia-Aymerich J, Barraza-Villarreal A, Antó JM, Romieu 
I. Mediterranean diet is associated with reduced asthma and rhinitis in 
Mexican children. Allergy 2008;63:1310-6.

	 21.	 Lange NE, Rifas-Shiman SL, Camargo CA, Gold DR, Gillman MW, 
Litonjua AA. Maternal dietary pattern during pregnancy is not asso-
ciated with recurrent wheeze in children. J Allergy Clin Immunol 
2010;126:250-5, 255.e1.

	 22.	 Trichopoulou A, Costacou T, Bamia C, Trichopoulos D. Adherence to a 
Mediterranean diet and survival in a Greek population. N Engl J Med 
2003;348:2599-608.

	 23.	 Chen LW, Lyons B, Navarro P, Shivappa N, Mehegan J, Murrin CM, 
Hébert JR, Kelleher CC, Phillips CM. Maternal dietary inflammatory 
potential and quality are associated with offspring asthma risk over 
10-year follow-up: the Lifeways Cross-Generation Cohort Study. Am J 
Clin Nutr 2020;111:440-7.

	 24.	 Moonesinghe H, Patil VK, Dean T, Arshad SH, Glasbey G, Grundy J, 
Venter C. Association between healthy eating in pregnancy and aller-
gic status of the offspring in childhood. Ann Allergy Asthma Immunol 
2016;116:163-5.

	 25.	 Nuzzi G, Di Cicco ME, Peroni DG. Breastfeeding and allergic disease: 
what’s new? Children (Basel) 2021;8:330.

	 26.	 Xue M, Dehaas E, Chaudhary N, O Byrne P, Satia I, Kurmi OP. 
Breastfeeding and risk of childhood asthma: a systematic review and 
meta-analysis. ERJ Open Res 2021;7:00504-02021.

	 27.	 Bigman G. Exclusive breastfeeding for the first 3 months of life may 
reduce the risk of respiratory allergies and some asthma in children at 
the age of 6 years. Acta Paediatr 2020;109:1627-33.

	 28.	 Ekelund L, Gloppen I, Oien T, Simpson MR. Duration of breastfeeding, 
age at introduction of complementary foods and allergy-related dis-
eases: a prospective cohort study. Int Breastfeed J 2021;16:5.

	 29.	 Gorlanova O, Appenzeller R, Mahmoud YS, Ramsey KA, Usemann J, 
Decrue F, Kuehni CE, Röösli M, Latzin P, Fuchs O, Soti A, Frey U, On 
Behalf Of The Bild Study Group. Effect of breastfeeding duration on 
lung function, respiratory symptoms and allergic diseases in school‐age 
children. Pediatr Pulmonol 2020;55:1448-55.

	 30.	 Peters RL, Kay T, McWilliam VL, Lodge CJ, Ponsonby A, Dharmage 
SC, Lowe AJ, Koplin JJ. The interplay between eczema and breastfeed-
ing practices may hide breastfeeding’s protective effect on childhood 
asthma. J Allergy Clin Immunol Pract 2021;9:862-71.e5.

	 31.	 Amazouz H, de Lauzon-Guillain B, Bourgoin-Heck M, Just J, Beydon 
N, Lezmi G, Rancière F, Momas I. Infant feeding clusters are associated 
with respiratory health and allergy at school age in the PARIS birth 
cohort. Allergy 2021;76:1223-34.

	 32.	 De Silva D, Halken S, Singh C, Muraro A, Angier E, Arasi S, Arshad H, 
Beyer K, Boyle R, du Toit G, Eigenmann P, Grimshaw K, Hoest A, Jones 
C, Khaleva E, Lack G, Szajewska H, Venter C, Verhasselt V, Roberts 
G; European Academy of Allergy, Clinical Immunology Food Allergy, 
Anaphylaxis Guidelines Group. Preventing food allergy in infancy and 
childhood: systematic review of randomised controlled trials. Pediatr 
Allergy Immunol 2020;31:813-26.

	 33.	 Aksoy AG, Boran P, Karakoc-Aydiner E, Gokcay G, Tamay ZU, 
Devecioglu E, Baris S, Ozen A. Prevalence of allergic disorders and risk 
factors associated with food allergy in Turkish preschoolers. Allergol 
Immunopathol (Madr) 2021;49:11-6.

	 34.	 Matsumoto N, Yorifuji T, Nakamura K, Ikeda M, Tzukahara H, Doi 
H. Breastfeeding and risk of food allergy: a nationwide birth cohort in 
Japan. Allergol Int 2020;69:91-7.

	 35.	 Lin B, Dai R, Lu L, Fan X, Yu Y. Breastfeeding and atopic dermatitis 
risk: a systematic review and meta-analysis of prospective cohort stud-
ies. Dermatology 2020;236:345-60.

	 36.	 Hoang MP, Samuthpongtorn J, Seresirikachorn K, Snidvongs K. 
Prolonged breastfeeding and protective effects against the development 
of allergic rhinitis: a systematic review and meta-analysis. Rhinology 
2022;60:82-91.

	 37.	 World Health Organization. Breastfeeding. Available from: https://
www.who.int/health-topics/breastfeeding#tab=tab_1. Accessed May 2, 
2021.

	 38.	 Walker-Smith J. Cow’s milk allergy: a new understanding from immu-
nology. Ann Allergy Asthma Immunol 2003;90(6 Suppl 3):81-3.

	 39.	 Greer FR, Sicherer SH, Burks AW; American Academy of Pediatrics 
Committee on Nutrition. Effects of early nutritional interventions 
on the development of atopic disease in infants and children: the role 
of maternal dietary restriction, breastfeeding, timing of introduc-
tion of complementary foods, and hydrolyzed formulas. Pediatrics 
2008;121:183-91.

	 40.	 Tanabe S. Analysis of food allergen structures and development 
of foods for allergic patients. Biosci Biotechnol Biochem 2008;72: 
649-59.

	 41.	 Boyle RJ, Ierodiakonou D, Khan T, Chivinge J, Robinson Z, Geoghegan 
N, Jarrold K, Afxentiou T, Reeves T, Cunha S, Trivella M, Garcia-
Larsen V, Leonardi-Bee J. Hydrolysed formula and risk of allergic 
or autoimmune disease: systematic review and meta-analysis. BMJ 
2016;352:i974.

	 42.	 Osborn DA, Sinn JK, Jones LJ. Infant formulas containing hydrolysed 
protein for prevention of allergic disease. Cochrane Database Syst Rev 
2018;10:CD003664.

	 43.	 Di Mauro A, Baldassarre ME, Brindisi G, Zicari AM, Tarantini M, 
Laera N, Capozza M, Panza R, Salvatore S, Pensabene L, Fanelli 
M, Laforgia N. Hydrolyzed protein formula for allergy prevention 
in preterm infants: follow-up analysis of a randomized, triple-blind, 
placebo-controlled study. Front Pediatr 2020;8:422.

	 44.	 Virtanen SM, Cuthbertson D, Couluris M, Savilahti E, Knip M, 
Krischer JP; TRIGR Investigators. Effect of extensively hydrolyzed 
casein vs. conventional formula on the risk of asthma and aller-
gies: The TRIGR randomized clinical trial. Pediatr Allergy Immunol 
2021;32:670-678.

	 45.	 Kwinta P, Mitkowska Z, Kruczek P, Tomasik T, Pietrzyk JJ. Influence of 
the lactose free and lactose containing diet on prevalence of gram-negative 
sepsis and feeding intolerance in very low birth weight infants: double- 
blind randomized trial. Przegl Lek 2002;59(Suppl 1):63-6.

	 46.	 Mallet E, Henocq A. Long-term prevention of allergic diseases by using 
protein hydrolysate formula in at-risk infants. J Pediatr 1992;121(5 Pt 
2):S95-100.

	 47.	 Oldaeus G, Anjou K, Bjorksten B, Moran JR, Kjellman NI. Extensively 
and partially hydrolysed infant formulas for allergy prophylaxis. Arch 
Dis Child 1997;77:4-10.

	 48.	 Juvonen P, Mansson M, Andersson C, Jakobsson I. Allergy develop-
ment and macromolecular absorption in infants with different feeding 
regimens during the first three days of life. A three-year prospective 
follow-up. Acta Paediatr 1996;85:1047-52.

	 49.	 von Berg A, Koletzko S, Grubl A, Filipiak-PittroJ B, Wichmann 
HE, Bauer CP, Reinhardt D, Berdel D; German Infant Nutritional 
Intervention Study Group. The effect of hydrolyzed cow’s milk for-
mula for allergy prevention in the first year of life: The German Infant 
Nutritional Intervention Study, a randomized double-blind trial. J 
Allergy Clin Immunol 2003;111:533-40.

	 50.	 von Berg A, Filipiak-PittroJ B, Kramer U, Hoffmann B, Link E, 
Beckmann C, Hoffmann U, Reinhardt D, Grübl A, Heinrich J, 
Wichmann H, Bauer C, Koletzko S, Berdel D; GINIplus Study Group. 
Allergies in high-risk schoolchildren after early intervention with 
cow’s milk protein hydrolysates: 10-year results from the German 
Infant Nutritional Intervention (GINI) Study. J Allergy Clin Immunol 
2013;131:1565-73.

	 51.	 von Berg A, Filipiak-PittroJ B, Schulz H, Hoffmann U, Link E, 
Sussmann M, Schnappinger M, Brüske I, Standl M, Kramer U, Hoffman 
B, Heinrich J, Bauer CP, Koletzko S, Berdel D; GINIplus study group. 
Allergic manifestation 15 years aKer early intervention with hydro-
lyzed formulas - the GINI Study. Allergy 2016;71:210-9.

	 52.	 Szajewska H, Horvath A. A partially hydrolyzed 100% whey formula 
and the risk of eczema and any allergy: an updated meta-analysis. 
World Allergy Organ J 2017;10:27.

D
ow

nloaded from
 http://journals.lw

w
.com

/apallergy by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
yw

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

4/O
A

V
pD

D
a8K

K
G

K
V

0Y
m

y+
78=

 on 09/26/2024



20

Casis Hao et al.  • Volume XXX • Issue XXX • 2024� https://apallergy.org/ 

	 53.	 Watsons Philippines. Available from: https://www.watsons.com.ph/ 
Accessed January 3, 2023.

	 54.	 Miraglia Del Giudice M, D’Auria E, Peroni D, Palazzo S, Radaelli G, 
Comberiati P, Galdo F, Maiello N, Riva E. Flavor, relative palatability 
and components of cow’s milk hydrolysed formulas and amino acid-
based formula. Ital J Pediatr 2015;41:42.

	 55.	 Shao J, Sheng J, Dong W, Li YZ, Yu SC. Effects of feeding interven-
tion on development of eczema in atopy high-risk infants: an 18-month 
follow-up study. Zhonghua Er Ke Za Zhi 2006;44:684-687.

	 56.	 Becker A, Watson W, Ferguson A, Dimich-Ward H, Chan-Yeung M. 
The Canadian asthma primary prevention study: outcomes at 2 years 
of age. J Allergy Clin Immunol 2004;113:650-6.

	 57.	 Exl BM, Deland U, Secretin MC, Preysch U, Wall M, Shmerling DH. 
Improved general health status in an unselected infant population 
following an allergen reduced dietary intervention programme. The 
ZUFF-study-programme. Part I: study design and 6-month nutritional 
behaviour. Eur J Nutr 2000;39:89-102.

	 58.	 Nicolaou N, Pancheva R, Karaglani E, Sekkidou M, Marinova-Achkar 
M, Popova S, Tzaki M, Kapetanaki A, Iacovidou N, Boutsikou T, 
Iliodromiti Z, Papaevangelou V, Sardeli O, Xepapadaki P, Papathoma 
E, Thijs-Verhoeven I, Kudla U, Ulfman LH, Schaafsma A, Manios Y. 
The risk reduction effect of a nutritional intervention with a partially 
hydrolyzed whey-based formula on cow’s milk protein allergy and 
atopic dermatitis in high-risk infants within the first 6 months of life: 
the Allergy Reduction Trial (A.R.T.), a multicenter double-blinded ran-
domized controlled study. Front Nutr 2022;9:863599.

	 59.	 Australasian Society of Clinical Immunology and Allergy. ASCIA 
Guidelines - Infant Feeding and Allergy Prevention. 2020. Available 
from: https://www.allergy.org.au/hp/papers/infant-feeding-and-aller-
gy-prevention. Accessed December 2022.

	 60.	 de Seta L, Siani P, Cirillo G, Di Gruttola M, Cimaduomo L, Coletta S. 
The prevention of allergic diseases with a hypoallergenic formula: a 
follow-up at 24 months. The preliminary results. [Italian]. Pediatr Med 
Chir 1994;16:251-4.

	 61.	 Lam BC, Yeung CY. The Effect of Breast Milk, Infant Formula and 
Hypoallergenic Formula on Incidence of Atopic Manifestation in High 
Risk Infants. Nestle Internal Report. 1992

	 62.	 Lowe A, Hosking C, Bennett C, Allen K, Carlin J, Dharmage S, 
Abramson M, Hill D. The Melbourne Atopy Cohort Study: a RCT of 
partially hydrolyzed whey formula for the prevention of allergic dis-
ease. Intern Med J 2008;38(S6):A158.

	 63.	 Marini A, Agosti M, Motta G, Mosca F. Effects of a dietary and envi-
ronmental prevention programme on the incidence of allergic symp-
toms in high atopic risk infants: three years’ follow-up. Acta Paediatr 
Suppl 1996;414:1-21.

	 64.	 Tsai YT, Chou CC, Hsieh KH. The effect of hypoallergenic formula on 
the occurrence of allergic diseases in high risk infants. Zhonghua Min 
Guo Xiao Er Ke Yi Xue Hui Za Zhi 1991;32:137-44.

	 65.	 Vandenplas Y, Hauser B, Van den Borre C, Clybouw C, Mahler T, 
Hachimi- Idrissi S, Daraeve L, Malfoot A, Dab I. The long-term effect 
of a partial whey hydrolysate formula on the prophylaxis of atopic 
disease. Eur J Pediatr 1995;154:488-94.

	 66.	 Willems R, Duchateau J, Magrez P, Denis R, Casimir G. Influence of 
hypoallergenic milk formula on the incidence of early allergic man-
ifestations in infants predisposed to atopic diseases. Ann Allergy 
1993;71:147-50.

	 67.	 Von Berg A, Filipiak-PittroJ B, Kramer U, Link E, Bollrath C, Brockow 
I, Koletzko S, Grübl A, Heinrich J, Wichmann HE, Bauer CP, Reinhardt 
D, Berdel D; GINIplus study group. Preventive effect of hydrolyzed 
infant formulas persists until age 6 years: long-term results from the 
German Infant Nutritional Intervention Study (GINI). J Allergy Clin 
Immunol 2008;121:1442-7.

	 68.	 Bhanegaonkar AJ, Horodniceanu EG, Gonzalez RRH, Canlas Dizon 
MV, Detzel P, Erdogan-Ciftci E, Verheggen B, Botteman MF. Cost-
effectiveness of partially hydrolyzed whey protein formula in the pri-
mary prevention of atopic dermatitis in at-risk urban Filipino infants. 
Value Health Reg Issues 2014;3:124-35.

	 69.	 Yu JCG, Manalili-Trinidad CP, Castor MAR, Recto MST, Casis-Hao 
RJ, Nano ALM. Soy formula for the prevention of allergic diseases: a 
systematic review and meta-analysis. 2022. Unpublished manuscript.

	 70.	 Chirico G, Gasparoni A, Ciardelli L, De Amici M, Colombo A, Rondini 
G. Immunogenicity and antigenicity of a partially hydrolyzed cow’s 
milk infant formula. Allergy 1997;52:82-8.

	 71.	 Skjerven HO, Lie A, Vettukattil R, Rehbinder EM, LeBlanc M, Asarnoj 
A, Carlsen K-H, Despriee AW, Färdig M, Gerdin SW, Granum B, 
Gudmundsdóttir HK, Haugen G, Hedlin G, Håland G, Jonassen CM, 
Landrø L, Mägi CO, Olsen IC, Rudi K, Saunders CM, Skram MK, 

Staff AC, Söderhäll C, Tedner SG, Aadalen S, Aaneland H, Nordlund 
B, Lødrup Carlsen KC. Early food intervention and skin emollients to 
prevent food allergy in young children (PreventADALL): a factorial, 
multicentre, cluster-randomised trial. Lancet 2022;399:2398-411.

	 72.	 Sakihara T, Otsuji K, Arakaki Y, Hamada K, Sugiura S, Ito K. 
Randomized trial of early infant formula introduction to prevent cow’s 
milk allergy. J Allergy Clin Immunol 2021;147:224-232.e8.

	 73.	 Dinsdale EC, Ward WE. Early exposure to soy isoflavones and effects on 
reproductive health: a review of human and animal studies. Nutrients 
2010;2:1156-87.

	 74.	 Bellioni-Businco B, Paganelli R, Lucenti P, Giampietro PG, Perborn 
H, Businco L. Allergenicity of goat’s milk in children with cow’s milk 
allergy. J Allergy Clin Immunol 1999;103:1191-4.

	 75.	 Zhou SJ, Sullivan T, Gibson RA, Lönnerdal B, Prosser CG, Lowry DJ, 
Makrides M. Nutritional adequacy of goat milk infant formulas for 
term infants: a double-blind randomised controlled trial. Br J Nutr 
2014;111:1641-51.

	 76.	 Businco L, Giampietro PG, Lucenti P, Lucaroni F, Pini C, Di Felice G, 
Iacovacci P, Curadi C, Orlandi M. Allergenicity of mare’s milk in chil-
dren with cow’s milk allergy. J Allergy Clin Immunol 2000;105:1031-4.

	 77.	 WHO. Infant and Young Child Feeding. 2023. Available from: https://
www.who.int/news-room/fact-sheets/detail/infant-and-young-child-
feeding. Accessed November 2022.

	 78.	 Tordesillas L, Berin MC. Mechanisms of oral tolerance. Clin Rev 
Allergy Immunol 2018;55:107-17.

	 79.	 Yang X, Liang R, Xing Q, Ma X. Fighting food allergy by inducing oral 
tolerance: facts and fiction. Int Arch Allergy Immunol 2021;182:852-62.

	 80.	 Prescott SL, Smith P, Tang M, Palmer DJ, Sinn J, Huntley SJ, Cormack 
B, Heine RG, Gibson RA, Makrides M. The importance of early com-
plementary feeding in the development of oral tolerance: concerns and 
controversies. Pediatr Allergy Immunol 2008;19:375-80.

	 81.	 Ierodiakonou D, Garcia-Larsen V, Logan A, Groome A, Cunha S, 
Chivinge J, Robinson Z, Geoghegan N, Jarrold K, Reeves T, Tagiyeva-
Milne N, Nurmatov U, Trivella M, Leonardi-Bee J, Boyle RJ. Timing 
of allergenic food introduction to the infant diet and risk of allergic 
or autoimmune disease: a systematic review and meta-analysis. JAMA 
2016;316:1181-92.

	 82.	 Du Toit G, Roberts G, Sayre PH, Bahnson HT, Radulovic S, Santos AF, 
Brough HA, Phippard D, Basting M, Feeney M, Turcanu V, Sever ML, 
Gomez Lorenzo M, Plaut M, Lack G; LEAP Study Team. Randomized 
trial of peanut consumption in infants at risk for peanut allergy. N Engl 
J Med 2015;372:803-13.

	 83.	 Perkin MR, Logan K, Tseng A, Raji B, Ayis S, Peacock J, Brough H, 
Marrs T, Radulovic S, Craven J, Flohr C, Lack G; EAT Study Team. 
Randomized trial of introduction of allergenic foods in breast-fed 
infants. N Engl J Med 2016;374:1733-43.

	 84.	 Alm B, Aberg N, Erdes L, Möllborg P, Pettersson R, Norvenius SG, 
Goksör E, Wennergren G. Early introduction of fish decreases the risk 
of eczema in infants. Arch Dis Child 2009;94:11-5.

	 85.	 Waidyatillake NT, Dharmage SC, Allen KJ, Bowatte G, Boyle 
RJ, Burgess JA, Koplin JJ, Garcia-Larsen V, Lowe AJ, Lodge 
CJ. Association between the age of solid food introduction and 
eczema: a systematic review and a meta-analysis. Clin Exp Allergy 
2018;48:1000-15.

	 86.	 Palmer DJ, Sullivan TR, Gold MS, Prescott SL, Makrides M. 
Randomized controlled trial of early regular egg intake to prevent egg 
allergy. J Allergy Clin Immunol 2017;139:1600-07.e2.

	 87.	 Department of Health Philippines. Administrative Order no. 2005-
0014. National Policies on Infant and Young Child Feeding. 2005. 
Available from: https://elibrary.judiciary.gov.ph/thebookshelf/show-
docs/10/50987. Accessed September 2022.

	 88.	 Ruel MT. Operationalizing dietary diversity: a review of measurement 
issues and research priorities. J Nutr 2003;133:3911S-26S.

	 89.	 D’Auria E, Peroni DG, Sartorio MUA, Verduci E, Zuccotti GV, Venter 
C. The role of diet diversity and diet indices on allergy outcomes. 
Front Pediatr 2020;8. Available from: https://www.frontiersin.org/arti-
cle/10.3389/fped.2020.00545. Accessed May 25, 2022.

	 90.	 Venter C, Greenhawt M, Meyer RW, Agostoni C, Reese I, du Toit G, 
Feeney M, Maslin K, Nwaru BI, Roduit C, Untersmayr E, Vlieg-Boerstra 
B, Pali-Schöll I, Roberts GC, Smith P, Akdis CA, Agache I, Ben-Adallah 
M, Bischoff S, Frei R, Garn H, Grimshaw K, Hoffmann-Sommergruber 
K, Lunjani N, Muraro A, Polsen LK, Renz H, Sokolowska M, Stanton 
C, O'Mahony L. EAACI position paper on diet diversity in pregnancy, 
infancy and childhood: novel concepts and implications for studies in 
allergy and asthma. Allergy 2020;75:497-523.

	 91.	 Roduit C, Frei R, Depner M, Schaub B, Loss G, Genuneit J, Pfefferle P, 
Hyvärinen A, Karvonen AM, Riedler J, Dalphin J-C, Pekkanen J, von 

D
ow

nloaded from
 http://journals.lw

w
.com

/apallergy by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
yw

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

4/O
A

V
pD

D
a8K

K
G

K
V

0Y
m

y+
78=

 on 09/26/2024



21

Casis Hao et al.  • Volume XXX • Issue XXX • 2024� https://apallergy.org/ 

Mutius E, Braun-Fahrländer C, Lauener R; PASTURE Study Group. 
Increased food diversity in the first year of life is inversely associated 
with allergic diseases. J Allergy Clin Immunol 2014;133:1056-64.

	 92.	 Fergusson DM, Horwood LJ, Beautrais AL, Shannon FT, Taylor B. 
Eczema and infant diet. Clin Allergy. 1981;11:325-31.

	 93.	 Fergusson DM, Horwood LJ, Shannon FT. Risk factors in childhood 
eczema. J Epidemiol Community Health 1982;36:118-22.

	 94.	 Fergusson DM, Horwood LJ, Shannon FT. Early solid feeding and 
recurrent childhood eczema: a 10-year longitudinal study. Pediatrics 
1990;86:541-6.

	 95.	 Fergusson DM, Horwood LJ. Early solid food diet and eczema in 
childhood: a 10-year longitudinal study. Pediatr Allergy Immunol 
1994;5:44-7.

	 96.	 Filipiak B, Zutavern A, Koletzko S, Berg A von, Brockow I, Grübl A, 
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