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Abstract: This article critically reviews the
scientific literature on food introduction and
its relationship to food allergy prevention. Ba-
sed on recent clinical trials and updated gui-
delines, the paper points to a significant chan-
ge in pediatric practices, advocating the early
introduction of allergenic foods as an effective
measure in inducing immune tolerance. Also
covered are the role of the gut microbiome,
the importance of oral immunotherapy, the
risks of prolonged avoidance and the the need
for education for caregivers. The data points to
the need to integrate science, clinical practice
and public policy to ensure an effective, safe
and personalized preventive approach. Food
introduction, far from being a purely nutri-
tional process, is fundamental for building a
healthy and long-lasting immune response.
Keywords: Food allergies; child; develop-
ment.

INTRODUCTION

In recent years, the guidelines for introdu-
cing food in infancy have undergone a real
revolution, leaving behind the traditional
paradigm of delaying the offer of potentially
allergenic foods. This transformation is based
on robust scientific evidence that associates
the early introduction of certain foods with
the prevention of food allergies, representing
one of the most significant changes in pedia-
tric practices since the consolidation of exclu-
sive breastfeeding strategies up to six months.
The study by Logan et al. (2023), for example,
clearly demonstrated that early exposure to
peanuts, even in at-risk groups, considerably
reduces the incidence of peanut allergies over
time (LOGAN et al., 2023).

This change in perspective is supported
by the so-called “immune window theory’,
which suggests that there is a critical period
in the first months of life when the immune
system is most receptive to the development
of immune tolerance. Perkin et al. (2019),
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through the EAT clinical trial, showed that
this immunological window can be positively
exploited through the systematic introduction
of allergenic foods, such as eggs, milk and fish,
in the first year of life, without increasing the
risk of adverse events. This critical window
therefore becomes an essential starting point
for public policies aimed at preventing allergic
diseases in pediatrics (PERKIN et al., 2019).

The consolidation of the effectiveness of
early food introduction is also supported by
several randomized clinical trials. Kalb et al.
(2024), in the TIFFANI study, and Bilaver et
al. (2024), in the iREACH project, carried out
rigorous planned feeding introduction pro-
tocols with children at risk of food allergies.
Both studies demonstrated not only the ef-
fectiveness of the early approach in reducing
food allergies, but also the safety of the me-
thod when conducted under clinical guidan-
ce. In addition, these studies show that food
introduction should not be restricted to one
or two foods, but should address a diversity of
foods to strengthen immune tolerance (KALB
et al,, 2024; BILAVER et al., 2024).

Alongside dietary practices, the gut micro-
biome has been increasingly recognized as a
central mediator in immunomodulation. Re-
search such as that by De Filippis et al. (2021)
and Bao et al. (2021) has revealed that the
composition of the gut microbiota is directly
associated with the risk of developing allergic
diseases. Children with more diverse and less
inflammatory microbial profiles were more
likely to develop immune tolerance. There-
fore, food introduction should be thought of
synergistically with intestinal health, consi-
dering that a healthy microbiota can enhance
the positive effects of early food exposure (DE
FILIPPIS et al., 2021; BAO et al., 2021).

In addition to the direct impact of infant
feeding, there are also significant implications
associated with maternal feeding and the use
of probiotics during pregnancy and lactation.
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Shipton et al. (2024), in the OFFSPRING study,
demonstrated that maternal supplementation
with probiotics can reduce the prevalence of
allergic diseases in children by promoting heal-
thier and more balanced intestinal colonization
from the first days of life. The importance of the
maternal diet therefore becomes a relevant va-
riable in the equation of food introduction and
allergy prevention (SHIPTON et al., 2024).

While preventive strategies are gaining
ground, the field of oral immunotherapy stands
out as a therapeutic approach in cases of esta-
blished allergy. Studies such as those by Jones et
al. (2022) in the IMPACT trial and by Kaushik
et al. (2022) on the function of CD8+ T cells in-
dicate that desensitization by gradual exposure
to allergenic food can reverse the allergic sta-
te in many children. These protocols reinforce
the notion that the infant immune system has
significant plasticity and that, with appropriate
management, it is possible to promote toleran-
ce even after a confirmed diagnosis (JONES et
al., 2022; KAUSHIK et al., 2022).

However, a barrier still present in the ma-
nagement of food allergies is the mistaken
practice of prolonged food avoidance. The
TINA study, conducted by Trendelenburg et
al. (2022), showed that continued exclusion
of foods after mild reactions can maintain
or even worsen the allergy. On the contrary,
supervised reintroduction, carried out with
safety, proved to be effective in inducing tole-
rance, pointing to the need to review clinical
conduct in cases of food hypersensitization
(TRENDELENBURG et al., 2022).

Another relevant advance lies in the diag-
nostic accuracy of food allergies, which allows
for personalized food introduction strate-
gies. The use of technologies such as epitope
mapping, described by Sudrez-Farinas et al.
(2021), and the dosage of specific antibody
subclasses, such as IgG4 and IgA (SMEEKE-
NS et al., 2022), have been crucial in predic-
ting each individual's immune response to
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food introduction. This paves the way for sa-
fer and more personalized approaches based
on immunological biomarkers (SUAREZ-FA-
RINAS et al., 2021; SMEEKENS et al., 2022).

For children who cannot be fed exclusively
with breast milk or who need specific formu-
las, the scenario is equally challenging. Studies
such as GRITO (Lemoine et al., 2024) and the
work by Dupont et al. (2015) have evaluated
hydrolyzed formulas and their implications
for tolerance induction. The results indicate
that these formulas, when well indicated, are
safe and effective and do not compromise the
child’s immune development. This expands
the therapeutic and preventive possibilities
even in more complex clinical situations (LE-
MOINE et al., 2024; DUPONT et al., 2015).

The effectiveness of the new guidelines also
depends on adherence on the part of caregi-
vers. Educational programs such as the one
developed by Kwen and Oh (2022), aimed at
parents of children with allergies, have shown
a positive impact on both the understanding
and execution of safe food introduction pro-
tocols. Health education therefore emerges
as an essential tool in the interface between
science and everyday practice, ensuring that
the knowledge produced in academia is trans-
lated into real improvements in children’s he-
alth (KWEN; OH, 2022).

Finally, the link between science, clinical
practice and public policies is essential for
the effective implementation of these strate-
gies. The prevention of food allergies, based
on early and personalized food introduction,
requires a multidisciplinary approach that in-
cludes everything from professional training
to the production of educational materials, in-
cluding the funding of research programs and
technological innovation. The future of pedia-
tric dietary guidelines will inevitably depend
on this, of this coordinated and continuous
integration (LOGAN et al., 2023; DU TOIT et
al., 2018; KALB et al., 2024).
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The aim of this study was to carry out a
critical analysis of recent scientific literature
on the introduction of food in infancy and its
relationship with the development or preven-
tion of food allergies. It sought to understand
how the new clinical guidelines, based on evi-
dence from controlled studies and advances
in immunology and microbiology, have refor-
mulated the traditional approach, promoting
the early introduction of allergenic foods as a
preventive measure. In addition, the work ad-
dressed the impact of intestinal health, caregi-
ver education and therapeutic strategies, such
as oral immunotherapy, on the management
of allergies, with the aim of offering a com-
prehensive, safe and well-founded view of the
feeding process in early childhood.

METHODS

The search for scientific articles was car-
ried out using the National Library of Medici-
ne (PubMed) database. The descriptors were
“food allergies; child; development”, using the
Boolean operator “AND” between the respec-
tive words. The categories were: clinical trial
and randomized clinical trial. The studies
were selected from publications between 2015
and 2025, using articles in English and Por-
tuguese as inclusion criteria. Exclusion cri-
teria were articles that added other patholo-
gies to the central theme, disconnected from
the proposed subject. The academic papers
were reviewed using the following steps, in
the following order: defining the topic; esta-
blishing the study categories; proposing inclu-
sion and exclusion criteria; checking and then
analyzing the publications; organizing the in-
formation; and presenting the data.
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RESULTS

By combining the descriptors used, a total
of 27,119 papers were obtained from the Pub-
Med database. Using the inclusion criterion:
articles published in the last 11 years (2015-
2025), resulted in a total of 8864 articles. Next,
articles of the type clinical trial, clinical trial
and clinical trial were added as inclusion cri-
teria randomized controlled trial or journal
articles, for a total of 533 articles. Articles in
Portuguese or English were selected, resul-
ting in 509 articles and then the free full text
option was added, totaling 225 articles. After
reading the abstracts, those that did not fit the
topic or were duplicated were excluded, tota-
ling 32 articles, as shown in Figure 1.

DISCUSSION

Food introduction has been consolidated
as a crucial moment in children’s immune
development, with direct implications for the
prevention of food allergies. Contemporary
literature has revisited old paradigms that
suggested delaying the offer of potentially al-
lergenic foods, replacing them with early ex-
posure strategies as a preventive measure. At
the heart of this debate, the studies by Logan
et al. (2023) and Kalb et al. (2024) argue that
early introduction, especially of peanuts, can
significantly reduce the risk of allergy, even
in high-risk populations. These investigations
highlight the importance of dietary planning
based on immunological evidence, challen-
ging the traditional practice of prolonged
food exclusion (LOGAN et al., 2023; KALB et
al., 2024).

The immune window theory, supported by
Perkin et al. (2019) in the EAT study, argues
that there is a period of immune sensitivity in
the first months of life in which contact with
oral allergens can induce tolerance rather than
sensitization. This hypothesis is corroborated
by studies such as du Toit et al. (2018), whose
clinical trial LEAP showed that children ex-
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Total articles:

27119

T PubMed
Inclusion criteria: i
Articles published between 2015 and 2025 n: 8864
Inclusion criteria: B .
Type clinical trial, clinical trial n: 533
randomized or original article
Inclusion criteria: [ n:509
Languages Portuguese and English
Inclusion criteria: 1 n:225
Available complete and free of charge
Exclusion criteria: = .
Off-topic articles n: 32
n: 32

FIGURE 1: Flowchart for identifying articles in PubMed.
Source: Authors (2025)

FOOD
= ALLERGY

FIGURE 2: Summary of the most frequently found results according to the articles analyzed.
Source: Authors (2025)
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posed early to peanuts developed significantly
fewer allergies compared to those not expo-
sed. The convergence of findings from these
studies points to a reformulation of pediatric
guidelines on food introduction, emphasizing
the early initiation of allergenic foods as a
protective measure (PERKIN et al., 2019; DU
TOIT et al., 2018).

The effects of early food introduction are
not only limited to the reduction of specific
allergies such as peanut, but also to the role of
other foods and environmental factors. Kalb
et al. (2024) in the TIFFANI project, and Bila-
ver et al. (2024) with iREACH, focused on the
systematized introduction of multiple aller-
gens. Such approaches broaden the scope of
prevention beyond a single food, suggesting
that immune training can be generalized. This
logic underpins the concept of a diverse menu
from the first months of life as a promoter of
tolerance (KALB et al., 2024; BILAVER et al.,
2024).

Although the early introduction of food has
been shown to be effective, the role of the gut
microbiome has emerged as a modulating fac-
tor in the success of this strategy. De Filippis
et al. (2021) and Bao et al. (2021) demonstra-
ted that the composition of the gut microbiota
is closely linked to the development of immu-
ne tolerance. The presence of specific bacterial
strains and an anti-inflammatory metabolic
profile were associated with a lower incidence
of allergies, which suggests that manipulating
the microbiome, through diets or probiotics,
can enhance the effects of early food intro-
duction (DE FILIPPIS et al., 2021; BAO et al.,
2021).

Complementing this line of reasoning,
the OFFSPRING study (Shipton et al., 2024)
investigated the impact of maternal supple-
mentation with probiotics during pregnancy
and lactation on the allergic susceptibility of
offspring. The results suggest a synergistic re-
lationship between microbial exposure and
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early food introduction, strengthening the
hypothesis that dietary and environmental
factors must be addressed together for effec-
tive prevention of food allergies (SHIPTON et
al., 2024).

Advances in desensitization therapies,
such as oral immunotherapy (OIT), have also
contributed significantly to the understanding
of food tolerance. Studies such as Jones et al.
(2022) in the IMPACT trial and Kaushik et
al. (2022) have shown that gradual exposure
to increasing amounts of allergens can lead
to sustained clinical desensitization. These
approaches are close to the logic of early food
introduction, but differ in that they are applied
in contexts after diagnosis of established aller-
gy, rather than preventatively (JONES et al.,
2022; KAUSHIK et al., 2022).

On the other hand, the TINA study (Tren-
delenburg et al.,, 2022) takes a critical look
at the practice of prolonged food avoidance,
often adopted after episodes of mild allergic
reactions. The research points out that this
avoidance can paradoxically lead to the main-
tenance or worsening of the allergy, while
the supervised and gradual reintroduction
of allergenic foods has the potential to indu-
ce tolerance. This perspective reinforces the
importance of clinical guidelines to guide pa-
rents and professionals regarding post-diag-
nosis management (TRENDELENBURG et
al., 2022).

Meanwhile, the development of increa-
singly accurate diagnostic tools, such as the
epitope mapping studied by Sudrez-Farifas et
al. (2021), has made it possible to identify pa-
tients at greater risk of allergies early and sa-
fely. Associated with immunological data on
specific antibodies such as IgE, IgG4 and IgA
(SMEEKENS et al., 2022), these techniques
improve the personalization of food introduc-
tion, adapting it to the immunological profile
of each child (SUAREZ-FARINAS et al., 2021;
SMEEKENS et al., 2022).
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Another relevant point is the introduction
of food in special contexts, such as in children
who need specific infant formulas. Studies such
as GRITO (Lemoine et al., 2024) and Dupont
et al. (2015) investigated the safety and efficacy
of hydrolyzed protein formulas, showing that
even in populations at higher risk, tolerance
can be induced as long as food introduction
occurs safely, respecting immunological indivi-
duality and adequate clinical support (LEMOI-
NE et al., 2024; DUPONT et al., 2015).

Finally, the role of caregivers and educatio-
nal policies in allergy management cannot be
underestimated. Kwen and Oh (2022) showed
that educational programs for parents of aller-
gic children have a positive impact on adheren-
ce to recommendations and on reducing anxie-
ty about food introduction. Health education
must therefore go hand in hand with changes
in clinical guidelines, ensuring that evidence-
-based practices are understood and applied by
the general population (KWEN; OH, 2022).

In summary, current literature shows a
growing convergence around the idea that
early, diversified food introduction adapted to
the child’s immune profile can significantly re-
duce the risk of food allergies. Associated with
a healthy microbiome, educational support
for parents and adequate clinical follow-up,
this strategy offers a promising new preventi-
ve approach. Replacing prolonged food exclu-
sion with controlled exposure policies could
represent a paradigm shift in the management
of children’s food health, with the potential to
have a global impact on reducing the preva-
lence of allergies (LOGAN et al.,, 2023; DU
TOIT et al.,, 2018; KALB et al., 2024).

CONCLUSION

From this critical and integrative analysis
of recent scientific literature, it was possib-
le to see that early food introduction repre-
sents one of the most promising approaches
to preventing food allergies in childhood. The
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change in clinical guidelines is supported by
solid evidence indicating that controlled and
early exposure to allergenic foods, such as
peanuts and eggs, promotes the induction of
immunological tolerance and significantly re-
duces the incidence of adverse reactions in the
long term. The effectiveness of this strategy is
amplified when associated with a balanced
intestinal microbiome, which demonstrates
the importance of intestinal health as an es-
sential component of immunity. Another cen-
tral point of the discussion was the role of oral
immunotherapy in the management of esta-
blished allergies. Although it is a therapeutic
rather than preventative strategy, the immu-
nological mechanisms underlying desensiti-
zation show parallels with the tolerance pro-
cesses induced by food introduction. Recent
studies have revealed that children submitted
to this treatment modality can develop sus-
tained immune responses, which reinforces
the relevance of gradual and supervised food
exposure as an immune modulation tool. The
risk associated with prolonged avoidance of
allergenic foods has also been highlighted.
Contrary to what was previously advocated,
the exclusion of suspect foods for long periods
can maintain sensitization or even aggravate
it. The literature reviewed showed that gradu-
al and safe reintroduction can be more bene-
ficial for the development of tolerance than
total avoidance, even in children who are al-
ready sensitized. Finally, educating caregivers
and personalizing dietary management, based
on immunological biomarkers and early diag-
nosis, have proven to be fundamental to the
success of preventive strategies. It is essential
that public policies, clinical guidelines and he-
alth actions are aligned with the new scientific
reality, promoting food care that is based on
evidence, accessible and centered on the inte-
gral health of the child.
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