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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
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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

Grade certainty (quality) of evidence

Quality of evidence

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

Implication

Adapted from Cruz et al. [5].

https://apallergy.org/

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.

Wording conventions used in the guideline for recommendations

Strength and
direction

Guideline
wording

Implications for practice

Policy implications

Strong recommendation ~ We recommend
for an intervention
Weak recommendation

for an intervention

We suggest

Strong recommendation  We recommend

against an intervention  against
Weak recommendation  We suggest
against an against
intervention
No recommendation We cannot Different choices will be appropriate for different people. Clinicians
recommend
for or against preferences

Most people in this situation should be offered the intervention

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

Most people in this situation should not use this intervention

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

could help each patient make decisions consistent with the patient’s

The recommendation can be adopted as a policy in
most situations

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

The recommendation can be adopted as a policy in
most situations

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

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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Table 3.
Summary of recommendations
Certainty of evidence
(recommendation
Recommendation strength)

Recommendations supporting interventions
We recommend breastfeeding among infants for the prevention of asthma and allergic rhinitis*
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
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
We suggest probiotics supplementation prenatally continuing postnatally (given to breastfeeding mother and/or directly to the infants) for the
prevention of atopic dermatitis

Recommendations against interventions
For infants, we recommend against the use of soy milk formula for the prevention of allergic diseaset
Among pregnant and lactating women, we suggest against dietary avoidance of potentially allergenic food in preventing allergic disease in childrens

Very low (strong)
Very low (weak)

Low (weak)

Low (weak)

Very low (strong)
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 Low (weak)
developing allergic diseases in children

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||
Among pregnant women, we cannot recommend for or against high adherence to the Mediterranean diet for the prevention of allergic diseases
in children
We cannot recommend for or against breastfeeding for the prevention of atopic dermatitis and food allergy
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**
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 infantst+
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 diseasett

Very low (none)
Very low (none)

Very low (none)
Very low (none)

Very low (none)

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- Low (none)
risk infants for the prevention of atopic dermatitis and wheezing§§
Among pregnant women and/or infants, we cannot recommend for or against the use of prebiotics supplementation for the prevention of atopic Low (none)

dermatitis, asthma, food allergy, and allergic rhinitis{{

*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.

TEmphasis 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.

FO0nly 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.

1IThe 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 x 1,010 colony forming units (CFU) daily during the first trimester of
pregnancy, while Mix8 was given at a dose of 1 x 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.

T1Most 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.

F£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.

f19AIl 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.

3. Recommendations 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.

3.1. Maternal dietary avoidance

3.1.1. Recommendation 1: Among pregnant and lactating
women, we suggest against dietary avoidance of potentially
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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,
201.

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.

https://apallergy.org/

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 (I* = 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%
CL: 0.66-1.26). There was significant heterogeneity (I> = 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) Conlflicting 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-f3
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,

Consensus panel members

Name Society/group

Philippine Pediatric Society (PPS)

Obstetrician-Gynecologist

Philippine Society of Newborn Medicine
(PSNbM)

Philippine Society of Allergy, Asthma and
Immunology (PSAAI)

Philippine Society of Pediatric Gastroenterology,
Hepatology and Nutrition (PSPGHAN)

Philippine Association Pediatric Ambulatory
(PAPA)

Philippine Academy of Family Physicians (PAFP)

Working mother and parent of an allergic child

Working mother who is unable to breastfeed

Philippine Society of Nutrition and Dieticians
(PSND)

Breastfeeding Pinay Group

Lifestyle and wellness doctor/Pediatrician

Dr. Edmund Advincula
Dr. Raul Quillamor
Dr. Christine Corina Grace Basilla

Dr. Tara Rivera

Dr. Aimida Reodica

Dr. Elaine Reyes-Madamba
Dr. Guia Limpoco

Mrs. Rizelle Sigue

Mrs. Jessica Ann Deles

Ms. Mabelle Adan

Ma. Victoria Sugue Guevara
Dr. Isabel Quilendrino

https://apallergy.org/

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 § 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 § 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).
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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].

https://apallergy.org/

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) (<3kDa in EHF vs <5kDa
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], S studies measured the outcome during
childhood years (3-10 years old) [43-435, 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, > = 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, I = 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, I> = 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, I> = 0% for those with atopic family his-
tory; RR: 0.80, 95% CI: 0.54-1.20, I? = 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, I* = 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,
> =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
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CMEF regardless of time point of measurement (RR: 0.74, 95%
CIL: 0.24-2.26, I* = 0% for infancy; RR: 1.14, 95% CI: 0.85-
1.51, I? = 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, I> = 0%) and without a family history
of atopy (RR: 1.16, 95% CI: 0.80-1.67, I = 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% CL: 0.79-1.37, I* =
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, I = 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, I> = 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, I> = 0%).

Three RCTs looked at outcomes of developing food allergy
among infants given EHF vs CME. 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,
P=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, I> = 0%).

The cost of EHF available in the Philippines is Php 1,101 per
400g powdered can as of January 2023 [52]. In comparison,
the cost of regular CMF ranges from Php 600 to 800 per 400g
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; I> = 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
(I> = 54%). Evidence was inconclusive when the outcome was
measured during infancy (RR: 0.77, 95% CI: 0.58-1.02, I* =
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, I> = 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,
I> = 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, I> = 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, > =
39%) and childhood (RR: 0.80, 95% CI: 0.57-1.14, I> = 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, I? = 33%), as well as for infants without atopic fam-
ily history (RR: 0.63, 95% CI: 0.39-1.02, I> = 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, I = 41%), and
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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, I> = 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, I? = 0%), and inconclusive effect for children (RR: 0.99,
95% CI: 0.66-1.47, I = 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, I = 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%
CL: 0.83-1.25, I = 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, I* = 0%), chil-
dren (RR: 1.01, 95% CI: 0.78-1.31, I> = 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, I = 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 CMFE. Pooled analysis showed inconclusive
evidence for the development of food allergy (RR: 0.99, 95%
CL: 0.32-3.06, I = 70%).

Subgroup analysis by type of PHF showed inconclusive evi-
dence for both whey (RR: 0.49, 95% CI: 0.06-3.92, I*> = 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 800g powdered can, while the cost of
CMF ranges from Php 600 to 800 per 400g 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%
CIL: 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 CMFE. 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,
I>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, I> = 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, I> = 83%).

Subgroup analysis by time point of outcome measurement
showed inconclusive evidence among infants (RR: 1.38, 95%
CL: 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).
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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, I> = 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 200g
to Php 1723 for 900g.

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 | while commercial
GM can cost Php 1,200 to Php 1,400 per 300g. 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
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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 (I* = 64%).

The RCT that evaluated food allergy in general was a 2x2
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 (I* = 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, I* = 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, I> = 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
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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, I> 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, I> = 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, I> = 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, I> = 58%) or
diet diversity at 12 months (OR: 0.97,95% CI: 0.78-1.19, I> =
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, I> = 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% CL:
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%
CIL: 0.64-0.99, I* = 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, I = 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
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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, I = 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, I* = 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,I* = 0%), but not at 1 year (OR:
0.86,95% CI: 0.72-1.04, I> = 0%) or >5 years (OR: 1.02, 95%
CL: 0.80-1.29, I* = 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%
CL: 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 |S, 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, I> = 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, I> = 7%, 7
RCTs, n = 1,391) and on mixed strain probiotics supplementa-
tion (RR:0.95,95% CI: 0.81-1.11, I = 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, I?
= 0%, 9 RCTs, n = 3,686), and those given at postnatal period
(RR: 0.80, 95% CI: 0.61-1.04, I = 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, > =
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, I = 0%. 11 RCTs, n = 3,); and those given 12 months or
more (RR: 0.82, 95% CI: 0.59-1.15, I> = 0%, 1 RCT, n = 524)
compared to placebo.
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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, > =44%,11 RCTs, n = 3,798) and those who have general
risk (RR: 0.99,95% CI: 0.75-1.32, I* = 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 Ciéncias da SauAde (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 |S; 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, I* = 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, > = 0%, 5 RCTs, n = 1,067)
and those given with mixed strain probiotics supplementation
(RR: 0.96, 95% CI: 0.84-1.10, I = 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, I* = 0%, 5 RCTs, n = 1,917), and
those given at postnatal period (RR: 1.02, 95% CI: 0.86-1.20,
I? = 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, I =
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, I* = 0%. 6 RCTs, n =
2,135), and those given for 12 months or more (RR: 0.87, 95%
CIL: 0.67-1.14, I* = 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, I = 0%, 10 RCTs, n = 3,128) and those who are general
risk (RR: 1.07, 95% CI: 0.64-1.81, I> = 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, I* = 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, I> = 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
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probiotics strain showed significant reduction with mixed strain
probiotics supplementation (RR: 0.69, 95% CI: 0.55-0.86, I* =
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: 0.835,
95% CI: 0.72-1.00, I> = 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, I = 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,
I? = 0%, 2 RCTs, n = 382) and those given during the postnatal
period (RR: 0.87, 95% CI: 0.72-1.05, I* = 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, I> = 80%, 5 RCTs, n =
1,336) and those given probiotics for 12 months or more (RR:
0.80,95% CI: 0.65-0.99, I = 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, I* = 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, I* = 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, I> = 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 ]S, 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, I> 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, I
= 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, I = 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, > = 54%, 8 RCTs, n = 3,398) and those
given at postnatal period (RR: 0.70, 95% CI: 0.41-1.19, I* =
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, I
= 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, I> = 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, I> = 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 I = 0%), and in the
risk for serious adverse events (RR: 0.90, 95% CI: 0.71-1.13,
I> = 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,
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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 S 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, I* =
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; I> = 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%
CIL: 0.57-1.03, I = 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, I> = 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, I = 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, I> = 63%, n = 340). Based on 1 RCT, the
risk of the development of asthma was reduced among high-risk
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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, > = 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 §
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 I* =
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 900g.

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 TU/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; I> = 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; I> = 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; I* = 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
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[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;
I> = 18%), postnatal (RR: 0.95, 95% CI: 0.73-1.22; I> = 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; I> = 34%) and
low doses (RR: 0.96, 95% CI: 0.80-1.14; I> = 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; I> = 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; I? = 54%) and
low doses (RR: 0.97, 95% CI: 0.78-1.22; I> = 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;
2=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; I> = 0%).

Subgroup analysis by timing of supplementation showed incon-
clusive results for prenatal (RR: 0.88,95% CI: 0.56-1.38; I> = 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; I> = 43%) and
for low doses (RR: 0.89, 95% CI: 0.57-1.39; I> = 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].
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